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INTRODUCTION 

The  results  of  the  field  work  carried  on  at  various  times  in  New 
Mexico  by  the  Bureau  of  Biological  Survey  have  been  published  in 
part  as  North  American  Fauna  No.  35,  Life  Zones  and  Crop  Zones 
of  New  Mexico  (Bailey,  V.,  1913). 1  This  includes  a  map  of  the  life 
zones  of  the  State,  descriptions  of  the  physiographic  features,  and 
lists  of  characteristic  zone-marking  plants,  birds,  and  mammals. 
These  bird  and  mammal  lists  were  not  intended  to  include  all  the 
species,  and  they  give  no  notes  beyond  a  statement  of  their  proper 
places  in  the  life  zones  and  distributional  areas.  The  complete  report 
on  the  birds  of  the  State  has  been  published  (Bailey,  F.  M.,  1928), 
and  that  on  the  mammals,  which  has  been  delayed  for  several  years 
beyond  the  completion  of  field  work,  is  here  presented.  Many  sup- 
plemental notes  have  been  added  in  both  to  bring  them  up  to  date. 

1  Citations  in  parentheses  refer  to  Literature  Cited,  p.  395. 
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MAMMAL   COLLECTORS   AND  COLLECTIONS 

Since  the  expedition  of  Francisco  Vasquez  de  Coronado  to  New 
Mexico  in  the  years  1540  to  1542,  trappers,  explorers,  surveyors, 
and  naturalists  have  covered  every  nook  and  corner  of  the  State 
and  have  gathered  rich  stores  of  specimens  of  the  animal  life  for 
museum  and  private  collections.  This  has  been  done  without  ex- 
hausting the  resources  in  new,  strange,  and  fascinating  species.  In 
1820  Stephen  Harriman  Long,  of  the  Army  Engineer  Corps,  accom- 
panied by  Titian  Ramsey  Peale,  Thomas  Say,  and  William  James, 
conducted  an  expedition  from  Pittsburgh  to  the  Rocky  Mountains, 
returning  through  northern  New  Mexico.  The  first  account  of  some 
of  the  animal  life  of  the  region,  including  the  first  name  for  the 
Rocky  Mountain  form  of  the  mule  deer,  Odocoileus  hemionus 
macrotis  Say,  appeared  in  their  report.  In  1825  and  1826,  James 
Ohio  Pattie,  of  Kentucky,  crossed  New  Mexico  diagonally  from 
northeast  to  southwest  with  his  small  party  of  free  trappers,  and 
in  his  journal  narrative  gives  many  graphic  notes  on  the  undisturbed 
animal  life  of  that  time. 

In  1841  William  Gambel  visited  New  Mexico,  mainly  for  the 
study  of  birds,  but  has  left  his  name  attached  to  mammals  and 
plants  also.  In  1845  James  William  Abert  explored  northeastern 
New  Mexico,  and  the  following  year  with  William  Hemsley  Emory 
traveled  more  extensively  through  the  State,  returning  to  Colorado 
on  January  15,  1847.  He  did  considerable  collecting  on  this  trip, 
and  his  name  is  commemorated  by  the  beautiful  tassel-eared  Abert 
squirrel  {Sciurus  aherti  dberti  Woodhouse).  In  1846  Emory  accom- 
panied Brig.  Gen.  Stephen  Watts  Kearny  on  a  military  expedition 
through  New  Mexico  to  California,  entering  the  State  over  Raton 
Pass,  and  journeying  via  Las  Vegas  and  Santa  Fe,  down  the  Rio 
Grande  Valley,  over  the  Mimbres  Mountains,  and  down  the  Gila 
River  into  Arizona. 

In  1851  Samuel  Washington  Woodhouse  accompanied  the  expedi- 
tion of  Lorenzo  Sitgreaves,  of  the  United  States  Army,  as  physician 
and  naturalist.  From  San  Antonio  he  went  to  El  Paso,  Tex.,  then 
followed  up  the  river  valley  to  the  Puerco,  up  it  to  Laguna,  thence 
to  Zuni  and  down  the  Zuni  River  into  Arizona,  collecting  specimens 
and  he  later  gave  scientific  names  to  some  of  the  mammals  encoun- 
tered along  the  way.  In  1853  Caleb  Burwell  Rowan  Kennerly  was 
attached  as  physician  and  naturalist  to  Lieut.  Amiel  Weeks  Whip- 
ple's expedition  to  explore  the  route  for  a  Pacific  railroad  near  the 
thirty-fifth  parallel.  With  Lieut.  Joseph  C.  Ives  he  followed  up 
the  Rio  Grande  Valley  from  El  Paso  to  Albuquerque,  thence  west 
to  Laguna,  Inscription  Rock,  and  Zuni,  and  on  into  Arizona  and 
later  along  the  Mexican  boundary.  His  mammal  collections  came 
to  the  United  States  National  Museum  and  were  described  by  Baird 
and  others.  Ursus  kennerlyi  Merriam  was  named  from  the  skull  of 
a  grizzly  bear  that  he  collected  just  below  the  southwestern  corner 
of  New  Mexico  in  Sonora.  In  1854  John  Pope  crossed  the  Staked 
Plains  of  Texas,  the  Pecos  River  Valley,  and  around  the  southern 
Guadalupe  Mountains  of  New  Mexico  back  into  Texas,  collecting 
the  type  of  the  Mexican  badger  (Taxidea  taxus  herlandieri  Baird) 
near  the  New  Mexico  line. 
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In  1864  Elliott  Coues  made  a  trip  through  New  Mexico,  stopping 
at  Santa  Fe,  Albuquerque,  and  Fort  Wingate,  and  while  he  devoted 
much  of  his  attention  to  birds  he  gathered  many  specimens  and  much 
information  on  mammals. 

In  1873  and  1874  Henry  Wetherbee  Henshaw,  as  ornithologist  of 
the  Wheeler  survey,  covered  many  localities  in  New  Mexico,  making 
extensive  collections  of  birds  and  obtaining  also  specimens  and  notes 
on  mammals.  Again,  in  the  summer  of  1883,  with  Edward  William 
Nelson,  he  made  considerable  collections  of  birds  and  a  few  of 
mammals  on  the  upper  Pecos,  about  45  miles  east  of  Santa  Fe.  Both 
Henshaw  and  Nelson  later  headed  the  Bureau  of  Biological  Survey 
and  both  contributed  important  notes  and  information  for  the  pres- 
ent report  on  the  mammals  of  New  Mexico. 

From  1884  to  1888  Robert  Wilson  Shufeldt,  of  the  Medical  De- 
partment of  the  United  States  Army,  was  stationed  at  Fort  Wingate, 
where  he  collected  many  specimens  of  mammals  and  discovered  and 
named  the  large-eared  deer  mouse  {Peromnyscus  truei  Shufeldt). 
In  1886  and  again  in  1889  Alfred  Webster  Anthony  collected  birds 
and  mammals  in  the  Apache  Hills  a  few  miles  south  of  Hachita 
and  also  covered  much  of  the  surrounding  plains  and  both  the  Big 
and  Little  Hatchet  Mountains.  Most  of  his  mammals  went  into  the 
Merriam  collection,  now  in  the  National  Museum,  and  several  species 
have  been  named  from  them. 

In  1889  under  the  direction  of  C.  Hart  Merriam,  the  writer  first 
entered  New  Mexico  to  collect  and  study  mammals  and  birds  for  the 
Bureau  of  Biological  Survey,  then  the  Division  of  Economic  Orni- 
thology and  Mammalogy,  of  the  Department  of  Agriculture.  A  full 
account  of  ensuing  field  work  at  intervals  over  a  period  of  35  years, 
from  1889  to  1924,  covering  every  part  of  the  State,  is  given  in  the 
Birds  of  New  Mexico,  by  Florence  Merriam  Bailey  (1928,  pp.  23-27). 

Other  members  of  the  Biological  Survey  who  have  assisted  in  the 
New  Mexico  field  work  on  mammals  are  Basil  Hicks  Dutcher,  1892 ; 
Albert  Kenrick  Fisher,  1892  and  1894;  John  Alden  Loring,  1892, 
1893,  and  1894 ;  James  Hamilton  Gaut,  1892  and  1893 ;  Ned  Hollister, 
1902  and  1905;  Arthur  Holmes  Howell,  1903;  McClure  Surber,  1903 
and  1904 ;  James  Stokley  Ligon,  1905,  and  later  on  predatory-animal 
control  work;  Clarence  Birdseye,  1908;  Edward  Alfonso  Goldman, 
1908  and  1909 ;  Ned  Dearborn,  1910  and  1911 ;  Ralph  Todd  Kellogg, 
1912;  Edwin  Richard  Kalmbach,  1913;  and  Alexander  Wetmore, 
1918. 

Field  naturalists  not  officially  connected  with  the  Biological  Sur- 
vey who  have  contributed  materially  in  specimens  and  information 
on  the  mammals  of  New  Mexico  since  the  inception  of  the  Biological 
Survey's  explorations  began,  include  many  widely  known  for  their 
activity  in  other  fields  of  endeavor.  Edgar  Alexander  Mearns, 
physician  and  naturalist  of  the  Mexican  Boundary  Survey,  made 
extensive  collections  of  mammals  along  the  southern  border  of  New 
Mexico  in  1892  and  1893.  Ernest  Thompson  Seton  did  some  col- 
lecting and  gathered  much  information  in  1893  and  1894,  which  has 
been  placed  on  record  in  his  various  publications  (1909-1925  and  oth- 
ers ) .  Charles  M.  Barber  made  collections  in  the  vicinity  of  Halls  Peak, 
at  Mesilla  Park,  and  in  the  Sacramento  Mountains  from  1895  to  1900. 
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Louis  Agassiz  Fuertes,  artist  and  naturalist,  joined  the  Baileys  in 
camp  at  Carlsbad  and  in  the  Guadalupe  Mountains  in  the  summer 
of  1901,  collecting  mainly  birds  and  making  field  sketches  and  studies 
of  both  birds  and  mammals.  Theodore  Dan  Alison  Cockerell,  while 
at  the  Agricultural  College  at  Mesilla  Park,  N.  Mex.,  published 
extensively  on  the  natural  history  of  the  State  and  collected  some 
mammals,  including  a  new  subspecies  of  weasel,  which  he  and  C.  M. 
Barber  named  in  1898  Mustela  frenatus  neomexicanus.  James  A.  G. 
Kehn  and  Henry  L.  Viereck  in  1902  spent  about  11  weeks  in  the 
Sacramento  Mountain  region  of  New  Mexico,  and  lists  of  the  collec- 
tions of  mammals,  birds,  and  reptiles  they  then  made  were  published 
by  Witmer  Stone  and  James  A.  G.  Kehn  (1903,  pp.  16-34). 

The  specimens  and  records  of  the  predatory-animal  and  rodent- 
control  field  men  of  the  Biological  Survey  have  furnished  a  wealth 
of  material  for  preparing  this  report  on  New  Mexico  mammals.  The 
records  of  the  Forest  Service  also,  which  have  been  placed  at  the 
disposal  of  the  Biological  Survey,  have  furnished  an  important 
record  of  the  status  of  game  and  predatory  animals  on  the  forest 
areas  of  the  State  from  year  to  year.  Valuable  information  on 
mammals  also  was  contributed  by  Aldo  Leopold  while  inspector 
of  game  conditions  on  the  national  forests  and  later  as  secretary  of 
the  New  Mexico  Game  Protective  Association.  Annual  reports  of 
the  State  game  and  fish  commission,  contributions  from  hunters, 
ranchmen,  and  residents  over  the  State,  as  well  as  published  records 
have  provided  much  additional  general  and  specific  information  that 
has  been  of  service  in  the  preparation  of  this  report. 

GEOGRAPHIC  VARIATION 

New  Mexico  is  as  rich  in  forms  of  mammal  life  as  it  is  varied  in 
types  of  environmental  conditions.  Hudsonian  and  Canadian  Zone 
species  extend  down  from  the  north  through  its  mountain  forest 
areas;  Transition  Zone  species  occupy  its  open  yellow-pine  forests; 
Upper  Sonoran  species  of  the  semiarid  Plains  range  over  the  eastern 
part  of  the  State,  and  others  from  the  Great  Basin  are  found  in  the 
more  arid  sagebrush  plains  of  the  upper  Kio  Grande  Valley  and 
westward;  while  typical  Lower  Sonoran  desert  species  occupy  the 
Pecos,  Rio  Grande,  and  Gila  River  Valleys  of  the  southern  part  of 
the  State.  Some  typical  Mexican  species  come  into  the  desert  ranges 
of  the  southwestern  corner  of  the  State  and  a  few  extend  across  into 
the  Mogollon  Mountain  region.  The  mammals  are  mainly  of  the 
Rocky  Mountain,  Great  Plains,  Great  Basin,  and  Desert  types. 

USEFUL  AND  INJURIOUS  SPECIES 

The  native  mammals  of  a  State  are  one  of  its  valuable  assets ;  they 
figure  largely  in  aiding  pioneer  settlement  and  development  and,  if 
wisely  used  and  guarded,  form  a  no  less  valuable  source  of  revenue 
and  recreation  for  the  most  highly  developed  sections  of  the  country. 
On  the  other  hand,  predatory  and  crop -destroying  species  have 
caused  a  constant  struggle  on  the  part  of  residents  from  the  time  of 
the  early  settlers  up  to  the  present  for  the  protection  of  their  flocks, 
herds,  and  crops.  Only  recently,  with  the  knowledge  gained  by  years 
of  study  of  the  relationships  of  the  species  of  mammals,  of  their 
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characteristics,  distribution,  and  habits,  and  of  the  methods  of 
effectively  protecting  them  or  of  controlling  their  abundance,  has  it 
been  possible  to  solve  many  of  the  problems  that  will  mean  the  great- 
est good  to  the  greatest  number  of  people  in  the  State.  Even  with 
the  necessary  knowledge  at  hand  nothing  can  be  effectively  done 
toward  the  protection,  utilization,  or  control  of  the  wild  life  without 
a  full  understanding  of  the  facts  and  the  full  cooperation  of  those 
most  vitally  concerned — the  resident  population. 

The  many  species  and  subspecies  of  mammals  recognized  in  New 
Mexico  may  be  grouped  under  useful  species,  such  as  game  animals, 
fur-bearing  animals,  and  destroyers  of  insects  and  rodents ;  or  under 
harmful  species,  such  as  predatory  animals  and  rodent  pests. 

The  principal  native  game  mammals  are  elk,  mule  deer,  white- 
tailed  deer,  little  Sonoran  white-tailed  deer,  antelope,  mountain 
sheep,  peccaries,  bears  (black  and  grizzly),  jack  rabbits,  varying 
hares,  cottontails,  and  tree  squirrels. 

The  principal  fur-bearing  mammals  are  the  otter,  mink,  marten, 
striped  skunk,  spotted  skunk,  white-backed  skunk,  badger,  ringtail, 
raccoon,  opossum,  coyote,  wolf,  gray  fox,  red  fox,  kit  fox,  desert  fox, 
bobcat,  beaver,  and  muskrat. 

The  mammals  especially  useful  in  preying  upon  rodent  pests  are 
the  badger,  skunks,  the  black-footed  ferret,  and  weasels. 

Those  especially  useful  in  destroying  insect  pests  are  the  bats  of 
all  the  9  genera  and  17  species;  the  shrews  of  the  genera  Sorex, 
Notiosorex,  and  Blarina;  and  the  armadillo,  all  skunks,  and  the 
several  varieties  of  grasshopper  mice. 

The  harmful  predatory  species  are  wolves,  coyotes,  mountain  lions, 
an  occasional  jaguar,  bobcats,  occasional  cattle-killing  grizzly  and 
black  bears,  and  some  of  the  game  and  poultry  destroying  foxes. 

The  rodent  pests  include  those  conspicuously  destructive  to  crops, 
forage,  or  forests,  such  as  the  four  species  and  subspecies  of  the 
prairie  dog;  the  numerous  species  of  ground  squirrels  of  the  genus 
Citellus;  and  pocket  gophers  of  the  genera  Geomys,  Cratogeomys, 
and  Thomomys,  some  of  which  are  found  in  every  part  of  the  State. 

There  are  also  many  rodents  that  may  be  slightly  injurious  and 
if  overabundant  would  be  destructive  to  crops,  forage,  or  timber. 
These  are  porcupines  (Erethizon),  chipmunks  (Eutamias),  the 
numerous  species  of  wood  rats  (Neotoma),  cotton  rats  (Sigmodon), 
kangaroo  rats  (Dipodomys  and  Perodipus),  meadow  mice  (Micro- 
tus),  red-backed  mice  (Clethrionomys),  white-footed  mice  (Pero- 
nvyscus),  harvest  mice  (Reithrodontomys),  jumping  mice  (Zapus), 
and  pocket  mice  (Perognathus). 

GAME  PROTECTION 

Two  of  the  largest,  most  abundant,  and  most  valuable  of  the  game 
mammals  of  the  State,  the  buffalo  and  Merriam's  elk,  have  been 
exterminated  or  pushed  far  beyond  the  borders.  The  Rocky  Moun- 
tain bighorn  and  the  northern  elk  have  been  almost  if  not  entirely 
destroyed  in  the  State,  but  if  properly  protected  they  have  a  chance 
of  returning  through  the  mountains  from  Colorado.  The  antelope 
are  rapidly  shrinking  in  numbers  and  can  not  last  long  unless  given 
better  protection  than  they  have  ever  received.  The  Mexican  moun- 
tain sheep  have  been  almost  or  quite  destroyed  along  the  border  of 
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the  southwestern  corner  of  the  State,  but  the  Texas  species  seems 
to  be  holding  its  own  in  the  southeastern  part.  The  deer  are  holding 
their  own  better  than  any  other  large  game,  but  both  their  range  and 
abundance  are  being  reduced.  The  peccary,  or  Mexican  musk  hog, 
has  only  a  slight  foothold  in  the  southwest  corner  of  the  State,  and 
while  not  an  important  game  animal  it  should  be  guarded  as  an 
interesting  type  of  the  region. 

Grizzly  bears  were  once  so  numerous  as  to  be  a  serious  menace  to 
human  life  and  domestic  stock,  but  now  they  are  so  scarce  and  so 
extremely  shy  that  they  may  well  be  counted  as  game  animals,  unless, 
as  occasionally  happens,  one  gets  back  to  the  old  habit  of  killing 
cattle.  The  black  bear  is  still  common  in  many  of  the  mountain 
ranges,  where  it  is  usually  harmless  and  is  one  of  the  most  attractive 
forms  of  game  and  in  addition  yields  a  valuable  coat  of  fur. 

The  small  game  mammals  need  only  such  protection  as  will  render 
them  of  the  greatest  use  and  prevent  either  their  overabundance  or  a 
too  great  a  reduction  in  their  numbers. 

Fur-bearing  species  should  be  carefully  guarded  so  that  the  greatest 
harvest  of  gelts  may  be  gathered  each  season  without  curtailing  the 
next  year's  crop.  Skins  taken  when  not  at  their  best  mean  a  partial 
or  complete  waste  of  time,  labor,  and  material.  A  new  industry  of 
fur  farming  is  slowly  developing  over  the  country  and  promises  to 
add  an  important  source  of  revenue  for  those  who  prove  most  skillful 
in  some  of  its  difficult  details. 

The  matter  of  protecting  and  encouraging  useful  species  other 
than  those  valuable  for  game  or  fur  is  of  more  importance  than  is 
generally  supposed.  Those  valuable  destroyers  of  insects,  the  bats, 
if  provided  with  suitable  roosting  and  drinking  places,  could  doubt- 
less be  encouraged  to  remain  where  most  needed.  Such  useful  species 
as  the  badger  and  the  armadillo,  instead  of  being  wantonly  destroyed 
at  sight  by  the  unthinking  and  uninformed,  should  also  be  protected 
and  encouraged  in  the  good  work  they  are  doing.  The  cone-gather- 
ing pine  squirrel  is  now  becoming  a  valued  assistant  in  reforestation 
by  storing  the  seeds  that  are  needed  for  extending  the  forests,  and 
local  sentiment  is  beginning  to  protect  the  bright  little  forester, 
formerly  a  target  for  wanton  destruction. 

CONTROL  OF  NOXIOUS  SPECIES 

In  the  past  vast  sums  of  money  have  been  wasted  in  a  fruitless 
warfare  on  predatory  animals  and  rodent  pests  because  the  methods 
followed  were  ineffective  or  sporadic.  At  present,  with  carefully 
studied  methods,  efficient  organization,  and  hearty  cooperation  of  all 
concerned,  rapid  progress  is  being  made  in  gaining  control  of  the 
predatory  species  and  putting  into  the  hands  of  individual  ranchmen 
and  settlers  the  information  necessary  for  economical  control  of  such 
rodent  pests  as  are  occupants  of  their  lands. 

PROBLEMS  IN  MAMMALIAN  STUDY 

There  are  many  problems  presented  for  study  in  the  mammal  life 
of  a  State  like  New  Mexico,  but  before  any  of  the  species  can  be 
handled  intelligently  as  much  as  possible  of  the  habits  and  life  his- 
tory of  each  must  be  known.     The  present  report  aims  to  give  in 
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condensed  form  such  information  as  is  available,  and  to  arouse 
a  local  interest  and  a  closer  study  of  the  habits  and  distribution  of 
animal  life  and  a  more  hearty  cooperation  in  the  protection  of  game 
and  other  useful  species  as  well  as  in  the  better  control  of  those  that 
have  proved  locally  injurious.2     (See  also  Taylor,  1930.) 

ANNOTATED  LIST  OF  SPECIES 

Under  each  species  the  distribution,  habits,  and  economic  status 
are  treated  as  fully  as  the  present  state  of  knowledge  will  warrant. 
In  many  cases,  however,  the  available  information  is  meager,  and 
comparatively  little-  can  be  given. 

Order  MARSUPIALIA:  Marsupials 
Family  DIDELPHIIDAE:  Opossums 

DIDELPHIS  MARSUPIALIS  TEXENSIS  Aixen 

Texas  Opossum 

Didelphis  marsupialis  texensis  Allen,  Amer.  Mus.  Nat.  Hist.  Bui.  14 :  172,  1901. 

Type. — Collected  at  Brownsville,  Tex.,  April  13,  1892,  by  F.  B.  Armstrong. 

General  characters. — The  Texas  opossum  is  a  true  marsupial,  about  the  size 
of  a  house  cat,  with  soft  gray  or  black  fur,  a  pointed  nose,  naked  black  ears, 
and  a  long,  naked,  prehensile  tail.  The  female  has  an  abdominal  pouch  in 
which  the  young  are  nursed  after  birth  until  they  are  large  enough  to  climb 
about  and  take  care  of  themselves. 

Measuremetits. — Type  specimen  (adult  male)  :  Total  length,  820;  tail,  410; 
hind  foot,  70  millimeters.3 

Distribution  aitd  habitat. — Opossums  can  be  admitted  to  the  New 
Mexico  list  only  as  rare  stragglers  along  the  eastern  border,  which 
lies  just  beyond  their  regular  range.  Hugh  Campbell,  of  Monahans, 
Tex.,  wrote  under  date  of  April  14,  1909,  that  a  few  opossums  had 
been  taken  there  and  that  he  knew  of  one  instance  of  their  occurring 
on  the  New  Mexico  side  of  the  line.  It  seems  most  probable  that 
this  would  be  the  southern  long-tailed,  black-eared  form,  texensis, 
extending  up  the  Pecos  Valley,  rather  than  the  eastern  virginianus, 
which  would  not  be  likely  to  wander  across  the  dry  southern  arm 
of  the  Staked  Plains.  It  is  not  improbable,  however,  that  vir- 
ginicmus  may  follow  up  the  Canadian  River  Valley  into  New  Mexico, 
as  it  has  been  reported  from  Tascosa,  a  short  distance  east  of  the 
line,  and  from  Baca  County,  Colo.,  near  the  northeastern  corner  of 
New  Mexico. 

Slow  and  almost  defenseless  animals  like  opossums,  which  are 
usually  fat  and  edible,  are  not  well  adapted  to  open  desert  .country, 
as  they  depend  mainly  on  cover  for  protection  and  for  advantage  in 
hunting  their  food.  Opossums  extend  into  the  Great  Plains  region 
mainly  along  timbered  or  brushy  stream  valleys  and  are  usually 
found  within  easy  reach  of  water. 

2  Throughout  the  text  acknowledgements  of  notes  and  records  are  given  as  they 
occur,  but  many  duplicate  notes  have  been  made  by  different  collectors  and  field  natural- 
ists, so  that  full  credit  is  not  always  accorded  in  this  way. 

3  The  three  regular  measurements  given  are  :  Total  length,  from  tip  of  nose  to  tip  of 
tail  in  a  straight  line  ;  length  of  tail,  from  the  base,  held  at  right  angles  to  back,  to  tip 
of  skin  (not  hah-s)  ;  hind  foot,  from  tip  of  heel  to  tip  of  longest  claw.  Unless  otherwise 
noted,  all  measurements  are  in  millimeters. 


8  NORTH   AMERICAN   FAUNA  [No.  53 

Order  EDENTATA :  Toothless  or  Peg-toothed  Mammals 

Family  DASYPODIDAE:  Armadillos 

DASYPUS  NOVEMCINCTUM  TEXANUM  Bailey 

Texas  Armadillo 

Dasypus  iwvemcinctum  texanum  Bailey,  North  Amer.  Fauna  No.  25,  p.  52,  1905. 

Type.— Collected  at  Brownsville,  Tex.,  June  10,  1S92,  by  F.  B.  Armstrong. 

General  characters. — This  armadillo,  the  only  representative  of  the  great 
order  of  Edentates  occurring  in  the  United  States,  is  characterized  by  simple 
peglike  teeth  and  a  shell-like  skin  with  nine  transversely  joined  bands  over 
the  back. 

Measurements. — Type  specimen  (an  adult  male)  :  Total  length,  S00;  tail,  370; 
hind  foot,  100  millimeters.    An  adult  male  topotype  weighed  13  pounds. 

Distribution  and  habitat. — This  armadillo  enters  the  southeastern 
corner  of  New  Mexico  as  a  rare  animal  on  the  extreme  border  of  its 
range.  In  a  letter  of  March  14,  1909,  J.  R.  Holman,  of  Monahans, 
Tex.,  wrote : 

Occasionally  an  armadillo  is  seen  or  captured  in  this  region  and  for  a  dis- 
tance of  70  miles  or  more  north  of  this  place.  Their  favorite  haunts  are 
the  sand  hills  east  of  the  Pecos  Valley,  but  they  are  also  occasionally  found  in 
the  valley. 

Hugh  Campbell,  of  Monahans,  Tex.,  also  refers  to  the  armadillo  in 
a  letter  of  April  14,  1909,  as  follows : 

Antelope  and  javelines  range  both  sides  of  the  New  Mexico  line,  and  there 
are  a  few  armadillos,  but  they  are  very  scarce. 

As  Monahans  is  just  below  the  corner  of  Newr  Mexico,  both  of  these 
records  from  well-known  ranchmen  furnish  ample  evidence  on  which 
to  admit  the  species  to  the  New  Mexico  list.  As  there  are  numerous 
records  from  the  Texas  side  of  the  line,  it  is  probable  that  armadillos 
will  be  found  extending  for  some  distance  into  Eddy  County,  N.  Mex. 
Recent  records  show  that  their  range  has  extended  eastward  and 
northward  in  Texas,  but  as  yet  they  have  not  been  found  beyond  the 
limits  of  the  Lower  Sonoran  Zone. 

General  habits. — The  question  is  constantly  being  raised  whether  to 
class  armadillos  as  harmful  or  beneficial  in  their  habits,  and  so  many 
unsubstantiated  charges  of  mischief  are  laid  to  them  that  it  seems 
advisable  to  give  some  of  the  recent  evidence  in  regard  to  their  food 
habits  that  was  not  included  in  the  report  on  Texas  mammals. 
(Bailey,  V.,  1905,  p.  51-56.) 

Food  habits. — In  March,  1906,  G.  A.  Schattenberg,  a  nurseryman 
of  Bourne,  Tex.,  sent  to  the  Bureau  of  Biological  Survey  the  stomachs 
of  four  armadillos  from  that  place  with  the  request  that  the  contents 
be  identified.    He  says  of  this  animal : 

I  have  found  armadillos  to  be  one  of  our  most  useful  mammals  in  the  way 
of  destroying  insects.  They  are  slaughtered  here  by  thousands  for  their  shells 
by  professional  hunters.  My  aim  is  to  create  a  sentiment  among  the  rural 
population  enabling  me  to  submit  a  petition  to  our  legislature  asking  for  a  law 
for  their  protection. 

In  a  letter  of  April  24,  1909,  HowTard  Lacey,  of  Kerrville,  Tex.,  in 
sending  to  the  Biological  Survey  the  stomachs  of  three  armadillos 
for  examination,  wrote : 

Every  housewife  in  the  neighborhood  declares  that  they  break  up  hens'  nests 
and  most  people  consider  them  responsible  for  the  scarcity  of  wild  turkeys  and 
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quails  for  the  last  two  years.  In  searching  for  grubs  in  the  garden  they  dig  up 
some  plants,  but  this  seems  to  be  entirely  unintentional  mischief.  Their  usual 
method  of  hunting  consists  in  nosing  and  rooting  about  under  fallen  leaves  and 
vegetation  or  in  rich  mellow  loam  where  insects  abound.  I  have  found  places 
in  rich  moist  soil  where  they  kept  the  surface  of  the  ground  well  stirred  in 
repeated  searching  for  food. 

On  examination  of  the  stomachs  sent  in  from  Bourne  one  was 
found  empty,  but  the  other  three  taken  January  13  were  all  well 
filled,  and  although  it  was  the  time  of  year  when  insect  life  is  least 
in  evidence,  the  determinations  of  the  late  F.  E.  L.  Beal  showed  that 
the  diet  was  mainly  insects,  worms,  millipeds,  and  spiders.  No.  1 
contained  identifiable  remains  of  a  large  number  of  angleworms  and 
ants,  a  few  carabid  and  scarabaeid  beetles  and  their  larvae,  and  the 
larvae  of  tenebroid  and  lampyrid  beetles  and  of  cockroaches,  several 
brown  crickets,  and  a  few  spiders  and  millipeds.  No.  2  contained 
about  80  per  cent  angleworms,  several  myriapods,  a  few  carabid  and 
scarabaeid  beetles  and  larvae,  young  cockroaches,  and  a  grasshopper. 
No.  3  contained  about  70  per  cent  of  angleworms,  many  myriapods,  a 
few  scarabaeid  beetles  and  their  larvae,  and  unidentified  larvae  of 
other  beetles,  young  cockroaches,  a  spider,  and  a  trace  of  a  crawfish. 

All  three  stomachs  taken  at  Kerrville  in  May,  1907,  were  well 
filled.  Their  examination  by  W.  L.  McAtee  showed  the  following 
contents :  No.  1  contained  43  caterpillars,  mostly  cutworms,  36  beetles 
of  11  species,  11  grasshoppers  of  5  species,  a  large  number  of  ants,  a 
few  fly  larvae,  spiders,  and  myriapods.  No.  2  contained  a  large 
number  of  fly  larvae,  caterpillars,  beetles,  and  ants ;  a  few  grasshop- 
pers and  bugs;  and  a  cicada,  7  spiders,  30  centipedes,  and  several 
myriapods.  No.  3  was  more  than  half  filled  with  120  caterpillars, 
mostly  cutworms,  a  large  number  of  beetles  and  their  larvae,  a  lot 
of  small  ants,  a  grasshopper,  a  bug,  a  few  crickets,  fly  larvae,  earth- 
worms, centipedes,  nryriapods,  and  spiders. 

The  wide  range  of  insect  food  of  armadillos  seems  to  include  most 
species  with  which  they  come  in  contact  and  to  consist  in  greatest 
bulk  of  those  most  numerous  and  easily  obtained.  There  is  no  evi- 
dence to  substantiate  the  accusations  that  armadillos  destroy  garden 
vegetables  or  eat  the  eggs  of  poultry  or  game  birds;  moreover,  the 
small  and  toothless  opening  of  their  mouths  would  render  it  difficult, 
if  not  impossible,  for  them  to  break  or  eat  any  but  very  small  eggs 
or  in  any  way  to  injure  birds  or  young  poultry.  Although  their 
food  habits  require  further  study,  it  now  seems  safe  to  conclude  that 
armadillos  are  harmless  and  in  a  high  degree  beneficial  mammals, 
and  their  extension  of  range  should  be  welcomed  rather  than  dis- 
couraged. The  sale  of  their  shells  for  baskets  and  curios  should  be 
severely  condemned,  as  it  threatens  the  extermination  of  these 
extremely  interesting  and  useful  little  animals. 

Breeding  habits. — Some  interesting  notes  on  the  breeding  habits 
of  the  armadillo  have  been  contributed.  Howard  Lacey  writing 
from  Kerrville,  Tex.,  says: 

I  have  twice  found  four  young,  and  have  heard  of  litters  of  four  and  two 
lots  of  sis.     Young  ones  are  active  from  birth  and  have  their  eyes  open. 

In  another  letter  he  says : 

A  female  killed  last  spring  had  four  embryos  neatly  packed  up  in  a  single 
large  round  sack,  which  they  filled  to  its  utmost  capacity.  They  would  have 
been  born  in  another  day  or  so,  and  would,  I  think,  have  been  able  to  run 
about  as  soon  as  they  were  born. 
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In  a  letter  of  April  4,  1911,  the  late  J.  D.  Mitchell,  of  Victoria, 
Tex.,  wrote: 

On  March  28  a  Mexican  boy  brought  me  a  couple  of  young  female  armadillos 
dug  from  their  den  the  day  before.  The  eyes  were  still  closed  and  the  navel 
cords  still  attached,  indicating  recent  birth.  I  am  sending  you  one  of  these, 
thinking  it  may  be  of  interest. 

The  young  armadillo  weighed,  when  received  at  the  Biological 
Survey,  4%  ounces,  and  measured  250  millimeters  in  total  length. 
Although  recently  born  it  was  very  large  for  the  size  of  the  parent 
and  well  developed,  with  a  tough,  leathery  shell. 

In  a  letter  of  February  6,  1912,  Mr.  Mitchell  wrote : 

A  dead  female  armadillo  was  brought  to  me  by  J.  M.  Fleming.  There  were 
four  young  in  the  uterus,  all  males,  and  gestation  was  apparently  complete. 
This  is  the  third  litter  that  I  have  examined  in  the  last  two  years  in  which 
all  the  young  of  the  litter  were  of  the  same  sex. 

Two  of  these  fetuses  were  sent  to  the  Biological  Survey  and  are 
preserved  as  specimens.  Plate  1  shows  one  of  them  natural  size. 
Again  on  March  20,  1918,  Mr.  Mitchell  took  an  old  female  armadillo 
from  a  den  and  found  as  usual  four  nearly  grown  embryos  in  her 
single-cell  uterus.  All  these  were  males  and  were  preserved  and  sent 
to  the  Biological  Survey  just  as  they  were  in  the  sack.  Apparently 
four  is  the  regular  number  of  young,  always  of  one  sex  and  developed 
in  a  single  vesicle  of  the  uterus. 

Order  ARTIODACTYLA :  Hoofed  Mammals 

Family  TAYASSUIDAE:  Peccaries 

PECARI  ANGULATUS   ANGULATUS    (Cope) 

Texas  Peooary  ;  Havalin  ;  Musk  Hog 

Dicotyles  angulatus  Cope,  Amer.  Nat.  23:  134,  1889. 

Type  locality. — Guadalupe  River,  Tex. 

General  characters. — A  small,  wild  pig  with  straight,  sharp  canines,  a  short 
tail,  a  large  musk  gland  on  the  rump,  coarse  bristles  of  a  dark  gray  color,  and 
a  light  stripe  or  collar  encircling  shoulders. 

Measurements.— Seton  (1925-1928,  v.  3)  gives  the  total  length  as  34  to  40 
inches;  tail,  half  an  inch;  foot,  S1^  inches.  Ligon  (1927,  p.  97)  gives  the 
weight  as  60  to  75  pounds. 

Distribution  and  habitat. — The  Texas  peccary  comes  into  extreme 
southeastern  New  Mexico  in  the  sand  dunes  along  the  eastern  edge 
of  the  Pecos  Valley,  where  it  was  reported  as  abundant  in  1892  by 
B.  H.  Dutcher;  as  common  in  1901  by  Koyal  H.  Wright,  of  Carlsbad; 
and  as  common  in  1902  by  Merritt  Cary,  on  the  authority  of  reliable 
ranchmen  and  hunters. 

In  a  letter  of  April  14,  1909,  J.  R.  Holman,  writing  from  Mona- 
hans,  Tex.,  just  south  of  the  southeastern  corner  of  New  Mexico, 
says: 

The  peccary,  or  javeline,  is  still  found  in  considerable  numbers  for  a  distance 
of  70  miles  or  more  north  of  this  place,  but  they  seem  to  be  disappearing  as  the 
country  becomes  more  thickly  settled  by  ranchmen.  A  goodly  number  of  peccary 
hides  are  brought  in  by  ranchmen  from  the  surrounding  country  from  time  to 
time.  The  favorite  haunt  of  these  animals  is  the  belt  of  sand-hill  country  east 
of  the  Pecos  River,  rather  than  the  valley  of  the  river  not  far  away ;  still  they 
may  be  encountered  occasionally  in  the  valley. 
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It  is  possible  that  a  few  remain  at  the  present  time,  but  this  seems 
doubtful. 

PECARI  ANGULATUS  SONORIENSIS(  Mearns) 
Yaqui  Peccary  ;  Havalin  ;  Musk  Hog 

Dlcotyles  angulatus  sonoriensis  Mearns,  U.  S.  Natl.  Mus.  Proc.  20:469,  1897. 
(Advance  sheets  issued  February  11,  1897.) 

Type. — Collected  at  San  Bernardino  River,  Sonora  (near  international  bound- 
ary), September  8,  1892,  by  E.  A.  Mearns  and  F.  X.  Holzner. 

General  characters. — Similar  to  the  Texas  peccary,  but  paler  gray  in  color. 
Weight  of  adult  male  and  female  from  type  locality,  46  and  44  pounds,  respec- 
tively.    (Mearns,  1907,  p.  167.) 

Distribution  and  habitat. — The  pale  peccaries  of  Sonora  come  into 
the  southwestern  corner  of  New  Mexico,  and  in  the  summer  of  1908 
were  said  to  be  still  common  in  places  in  the  Peloncilla  Mountains 
and  Cloverdale  Hills.  In  1893  Mearns  found  them  in  the  Apache, 
San  Luis,  and  Guadalupe  Mountains  along  the  Mexican  boundary 
line  and  in  brushy  places  on  the  plains  around  the  base  and  up  to 
the  summit  of  the  San  Luis  Mountains  (5,000  to  7,000  feet) .  (Mearns, 
1907.)  In  1912  J.  E.  Sheridan,  of  Silver  City,  reported  to  Aldo 
Leopold,  of  the  Forest  Service,  that  probably  25  were  still  ranging 
in  the  country  southwest  of  Big  Hatchet  Peak.  In  New  Mexico  they 
range  mainly  on  the  Upper  Sonoran  Mountain  slopes,  where  dense 
chaparral  and  numerous  caves  in  the  canyon  walls  furnish  excellent 
cover  and  safe  retreats  and  where  the  food  supply  is  unusually 
abundant.  Here  oaks  of  at  least  seven  species  drop  their  acorns 
at  different  times  of  year,  while  pine  nuts,  juniper  and  manzanita 
berries,  and  cactus  fruits  abound,  and  wild  potatoes  grow  in  the 
gulches.  In  the  neighboring  valleys  mesquite  anal  acacia  beans  grow 
in  abundance,  and  many  of  the  thorny  thickets  are  so  dense  as  to 
furnish  good  cover.  The  peccary  seems  to  be  equally  at  home  in 
the  Upper  and  Lower  Sonoran  Zones  if  food  and  cover  are  satis- 
factory. 

Economic  status. — Although  not  important  game  animals,  peccaries 
make  fairly  good  food,  and  the  skins  and  heads  of  old  males  are 
interesting  trophies.  Far  more  important,  however,  is  the  value 
of  interesting  native  animals,  unique  in  structure  and  habits,  with 
a  precarious  foothold  in  one  little  corner  of  our  great  country,  that 
will  soon  disappear  forever  if  not  given  careful  protection.  A  tract 
of  otherwise  worthless  desert  mountain  range  set  aside  for  their 
maintenance  would  insure  their  perpetuation  and  eventually  become 
famous  as  the  only  place  in  the  country  where  a  rare  animal  could 
be  found  on  its  native  soil. 

Family  BOVIDAE:  Bison  and  Mountain  Sheep 
BISON  BISON  BISON  (Linnaeus) 
American  Buffalo  ;  American  Bison  ;  Kah-noo-nah  of  the  Taos  Indians 
[Bos]  Uson  Linnaeus,  Syst.  Nat.  Ed.  10,  v.  1,  p.  72,  1758. 

Type  locality. — Mexico.  Based  on  a  captive  buffalo  in  Montezuma's  menag- 
erie in  his  capital,  now  the  City  of  Mexico,  several  hundred  miles  south  of 
the  range  of  the  species.    Seen  and  described  by  Cortez  in  1521. 

General  characters. — The  bison  differs  conspicuously  from  domestic  cattle  in 
the  high  hump  over  the  shoulders,  the  woolly  fur,  and  small  tail. 
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Distribution  and  habitat. — In  1540  Coronado  reached  the  city  of  Ci- 
bola 4  [Zuni]  where  he  found  "  ox  hides  "  and  said  of  the  Zuni  Indians : 

They  travel  eight  days'  journey  into  certain  plains  lying  toward  the  North 
Sea.  In  this  country  are  certain  skins  well  dried,  and  they  dress  them  and 
paint  them  where  they  kill  their  oxen,  for  so  they  say  themselves. 

Prior  to  this  the  Zuni  Indians  (according  to  Niga,  1539)  traded 
buffalo  hides  to  the  Indians  in  the  Gila  Valley.  From  Zuni  Coronado 
traveled  northeastward  across  the  Rio  Grande  Valley  and  first  met 
with  the  buffalo  4  leagues  beyond  Cicuye  (the  pueblo  of  Pecos), 
probably  close  to  where  the  little  town  of  Ribera  now  stands,  at  the 
crossing  of  the  Santa  Fe  Railroad  over  the  Pecos  River.  Here,  he 
says,  "  they  met  with  a  new  kind  of  oxen,  wild  and  fierce,  whereof 
the  first  day  they  killed  fourscore,  which  sufficed  the  army  with 
flesh."  From  this  point  eastward  through  Texas  to  "  Quivira"  (vil- 
lage of  the  Wichitas  in  Kansas)  through  "  mighty  plains,"  he  says, 
"All  that  way,  the  plains  are  as  full  of  crooked-back  oxen  as  the 
Mountain  Serene  in  Spain  is  of  sheep."    (Whipple  etal.,  1856,  p.  111.) 

In  1582  another  Spanish  explorer,  Antonio  de  Espejo,  followed 
up  the  Rio  Grande  Valley  to  the  Province  of  Tiguas  (Puaray — near 
the  present  town  of  Bernalillo  (Hodge,  1910,  p.  748),  and  in  two  days' 
journey  beyond  came  to  another  Province  (probably  near  Santo 
Domingo),  where  he  says  "The  country  was  fertile,  and  bordered  on 
Cibola,  where  was  abundance  of  kine."  (Whipple  et  al.,  1855,  p. 
114.)  This,  probably  also  refers  to  the  buffalo  country  east  of  the 
pueblo  of  Pecos,  from  which  he  was  then  only  a  few  days'  journey. 
In  1584  Espejo  journeyed  down  the  Pecos  River  Valley,  a  distance 
of  120  leagues,  "all  the  way  passing  through  great  herds  of  buffaloes." 
(Davis,  1869,  p.  260.) 

For  the  following  200  years  the  Rio  Grande  Valley  was  traversed 
back  and  forth  by  Spanish  and  American  explorers  and  expeditions 
without  any  mention  of  buffalo  in  the  valley,  but  there  were  many 
references  to  the  Rio  de  las  Vacas  (the  Pecos  River),  named  for  its 
abundance  of  buffalo. 

The  Navajos  and  many  of  the  Pueblo  Indians  of  the  Rio  Grande 
Valley  were  great  buffalo  hunters,  but  so  far  back  as  the  writer  has 
been  able  to  trace  their  records  they  journeyed  east  of  the  mountains 
to  find  their  game  or  trade  their  wares  for  skins  and  meat.  It  is  not 
improbable  that  for  many  centuries  back  the  hunting  population  of 
the  Rio  Grande  Valley  helped  to  determine  the  western  limit  of 
range  of  the  bison,  but  the  more  potent  barrier  of  arid  valleys  seems 
to  have  marked  the  border  line. 

No  good  evidence  is  found  that  buffalo  ever  inhabited  the  Rio 
Grande  Valley  in  New  Mexico  or  the  country  west  of  it.5     (Fig.  1.) 

4  "  Cibolas  "  was  a  name  applied  by  the  early  Mexican  arid  Spanish  explorers  apparently 
to  buffalo  or  to  any  buffalo-hunting  Indians  (Hodge,  1907,  p.  299) and  was  probably 
applied  to  Zuni  by  Colorado  as  the  first  buffalo-hunting  tribe  or  village  that  he 
encountered. 

6  In  their  Ethnozoology  of  the  Tewa  Indians,  Henderson  and  Harrington  (1914,  p.  14) 
quote  a  note  from  J.  A.  Allen  under  date  of  Feb.  27,  1911,  in  which  he  savs  that  Edward 
Palmer,  the  well-known  natural-history  collector,  had  written  him  in  i870  of  finding 
"  bison  bones,  some  of  them  in  a  good  state  of  preservation,  about  20  miles  west  of 
Fort  Wingate,  N.  Mex."  This  was  on  the  route  traveled  by  Whipple,  Woodhouse,  and 
Mollhausen  16  years  before,  and  by  many  other  naturalists  since,  and  in  a  well-populated 
Indian  country  where  the  Indians  seem  to  have  no  traditions  of  buffalo.  On  a  military 
freight  road  between  Fort  Wingate  and  Fort  Defiance  it  would  not  be  strange  to  find 
bones  of  oxen,  and  it  is  not  always  easy  in  passing  to  say  positively  whether  a  few 
scattered  bones  are  of  cattle  or  bison.  This  record  seems  insufficient  for  extending  the 
bison  range  to  western  New  Mexico. 
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A  Tewa  Indian  picked  up  by  Whipple  in  1853  along  the  Canadian 
Kiver  reported  that  many  years  ago  his  father  had  killed  two  buffalo 
at  Santo  Domingo,  and  a  Mexican  who  accompanied  this  party  of 
Indians  said  that  in  1835  he  had  seen  buffalo  on  the  Kio  del  Norte. 
There  is  no  clew  to  the  Mexican's  locality  except  that  he  came  from 
the  pueblo  of  San  Juan  (San  Juan  de  Caballaros),  25  miles  north- 
west of  Santa  Fe.  It  seems  improbable  that  buffalo  at  this  late  date 
should  occur  in  the  midst  of  the  most  populous  part  of  the  Eio 
Grande  Valley,  unless  as  migrants  or  individuals  lost  or  driven  from 
the  herds  farther  east. 

A  few  buffalo  bones,  a  horn,  and  a  small  piece  of  skin,  found  by 
Walter  Hough  in  a  cave  near  Tularosa  River  in  the  Mogollon  Moun- 
tains of  extreme  western  New  Mexico,  have  been  supposed  to  indicate 
the  former  occurrence  of 
buffalo  in  this  region  (Lyon, 
1907).  The  cave  was  con- 
nected with  ruined  walls 
and  the  bones  from  deep  in 
the  debris  show  traces  of 
fire,  so  that  human  agency 
is  evident  in  their  location. 
From  whence  they  were 
brought  can  be  only  con- 
jecture. The  distance  to 
the  known  buffalo  range 
east  of  the  Rio  Grande  is 
about  the  same  from  this 
cave  as  from  Zuni,  and  parts 
of  the  animals  could  have 
been  brought  back  from 
the  hunt.  It  is  possible 
that  small  bands  of  buffalo 
may  have  strayed  this  far 
from  their  usual  range,  but 
if  they  were  ever  of  com- 
mon occurrence  in  this  re- 
gion it  must  have  been  at 

very  remote  times,  as  there  seem  to  be  no  other  traces  or  records.  In 
1540  Coronado  passed  near  this  locality,  which  was  about  four  days' 
journey  south  of  Zuni,  and  first  reported  buffalo  eight  days'  journey 
northward  [northeast]  from  Zuni. 

J.  H.  Byrne,  en  route  east  from  El  Paso,  states  that  he  found  for 
the  first  time  bois  de  vache  at  camp  No.  10,  February  26, 1854.  (Pope, 
1855,  p.  55.)  This  was  V/2  miles  east  of  the  "Salt  Lakes  "  near  the 
present  Texas-New  Mexico  line  at  the  west  base  of  the  Guadalupe 
Mountains,  at  a  spring  called  Ojo  del  Cuerbo  [Crow  Spring]. 
It  was  a  regular  camping  place  on  the  wagon  road  around  the  south- 
ern point  of  the  Guadalupe  Mountains  from  the  Pecos  Valley  to 
El  Paso,  and  also  a  place  from  which,  up  to  recent  times,  salt  was 
hauled  to  supply  the  Rio  Grande  and  Pecos  Valley  settlements.  The 
oxen  of  freight  teams  camped  in  this  barren  desert  valley  were  un- 
doubtedly accountable  for  the  bois  de  vache.  It  is  still  abundant 
there,  and  the  writer  used  it  as  fuel  as  late  as  1902. 


Figure  1. — Original  distribution  of  Buffalo  in  New 
Mexico.  The  spots  in  the  shaded  area  show 
actual  records  of  former  occurrence 
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Lieut.  J.  G.  Parke  (1855,  p.  13)  on  his  route  from  the  Gila  River 
eastward  to  the  Eio  Grande,  speaks  of  using  bois  de  vache  at  his 
camp  of  March  10,  1854.  The  camp  was  at  a  spring  at  the  base  of 
Cooks  Peak,  "  Picacho  de  los  Mimbres,"  about  18  miles  north  of 
Deming  and  19  miles  east  of  the  Rio  Mimbres,  on  the  old  military 
and  emigrant  road  to  Fort  Webster,  Ariz.,  and  to  California.  He 
says  the  road  is  "  equal  to  a  turnpike  "  (p.  13)  and  "  the  only  route 
traveled  by  the  emigration  to  southern  California"  (p.  12).  Tne 
next  camp  west  of  the  Mimbres  was  at  Ojo  de  Vache  (Cattle  Spring, 
now  Cow  Spring).  As  emigrant  travel  was  then  largely  by  oxen, 
the  bois  de  vache  at  regular  camp  places  is  easily  understood  as  no 
indication  of  buffalo.  In  1823  Major  Long's  party  found  buffalo  in 
northeastern  New  Mexico  on  the  head  of  Cimarron  Creek  and  near 
the  eastern  line  of  New  Mexico  on  the  Canadian  River,  where  they 
recorded  herds  of  bison,  antelope,  and  wild  horses.  (James,  1823, 
v.  2,  p.  77.)  In  1824  Pattie  mentions  killing  buffalo  on  Cimarron 
Creek  in  northeastern  New  Mexico,  but  records  no  more  on  the 
journey  over  the  Taos  Mountains  nor  along  the  Rio  Grande  Valley 
or  westward.     (Pattie,  1905,  p.  73.) 

In  1853  Lieutenant  Whipple  (1856,  p.  34,  35)  mentions  buffalo  signs 
and  parties  of  Indian  buffalo  hunters  near  the  Canadian  River  just 
east  of  the  New  Mexico  line,  but  no  more  traces  of  the  animal  west 
of  there.  At  this  time,  however,  the  Pecos  Valley  had  also  become 
well  settled,  and  the  village  of  Anton  Chico  was  estimated  to  contain 
500  inhabitants,  while  La  Cuesta  and  other  towns  along  the  Pecos 
had  long  been  established.  The  western  border  of  the  buffalo  range 
was  evidently  shrinking  even  then. 

In  1840  Allen  (1876,  p.  140)  says  they  no  longer  ranged  west  of 
the  Pecos  River  in  either  Texas  or  New  Mexico,  and  in  1859  he  was 
informed  that  there  were  no  buffalo  in  New  Mexico,  and  again  in 
1876  that  none  had  been  found  for  a  long  time  in  any  part  of  New 
Mexico,  although  he  gives  the  range  of  the  southern  herd  as  then 
occupying  northwestern  Texas  and  Oklahoma  from  the  one  hun- 
dredth meridian  to  the  eastern  line  of  New  Mexico  (p.  153),  and 
maps  them  as  overlapping  the  eastern  border  of  the  State.  Here, 
close  to  the  northeastern  corner  of  New  Mexico,  Hornaday  (1889, 
p.  525)  estimates  their  number  at  25,  and  Seton  (1909,  p.  296) 
records  the  killing  of  four  that  year  about  25  miles  east  of  the  line. 

Four  buffalo  were  killed  in  1884  near  the  southeastern  corner  of 
New  Mexico,  and  one  was  killed  in  1885  near  the  New  Mexico  line 
in  the  western  part  of  Gaines  County,  Tex.    (Bailey,  1905,  p.  69.) 

In  1899  at  Portales,  N.  Mex.,  and  in  1902  on  the  plains  east  of 
Carlsbad  the  writer  found  the  old  buffalo  trails  still  conspicuous  and 
deep  on  the  well-grassed  slopes  leading  to  watering  places. 

In  1903  the  writer  talked  with  many  of  the  Taos  Indians,  includ- 
ing their  historian  and  the  old  men  who  in  their  younger  days,  up 
to  about  1883,  had  hunted  buffalo  on  the  plains  east  of  the  moun- 
tains. These  Indians  at  once  grasped  the  importance  of  accuracy 
in  giving  information,  and  every  record  was  thoroughly  considered 
and  given  in  the  most  careful  detail.  They  said  that  the  buffalo 
never  ranged  in  their  valley  but  were  common  on  the  plains  along 
the  east  slope  of  the  mountains  and  often  ranged  high  up  into  the 
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mountain  valleys.  The  writer's  guide  and  camp  man,  Sun  Elk,  who 
was  then  36  years  old,  said  that  he  was  not  old  enough  to  go  with 
parties  for  buffalo,  but  that  his  father,  who  was  a  great  buffalo 
hunter,  killed  his  first  buffalo  in  Ponil  Park  (northeast  of  Elizabeth- 
town),  and  killed  others  in  the  upper  valleys  of  the  Vermejo,  and 
that  the  animals  were  occasionally  killed  in  Moreno  Valley,  where 
he  had  himself  seen  their  bones  and  horns.  These  valleys  are  high 
up  on  the  east  slope  of  the  Sangre  de  Cristo  Mountains  and  probably 
marked  the  extreme  western  limit  of  the  buffalo  in  its  original  as 
well  as  its  comparatively  recent  range.  There  seems  to  be  no  record 
of  occurrence  on  the  Rio  Grande  slope  of  these  mountains  for  the 
hundreds  of  years  that  these  Indians  have  lived  here  and  handed 
down  from  generation  to  generation  their  history  and  traditions. 

The  Indians  told  the  writer  many  stories  of  their  hunting  trips 
after  buffalo  on  the  plains  to  the  east — trips  that  extended  as  far  as 
extreme  northeastern  New  Mexico,  onto  the  Panhandle  of  Texas, 
and  south  to  the  Pecos  Valley,  where  bands  of  hunters  from  hostile 
tribes  were  often  met  and  many  battles  were  fought.  There  are 
still  strips  of  buffalo  skin  among  the  Taos  Indians,  used  mainly  for 
decorations  and  ornament  and  highly  prized,  and  there  is  said  to 
be  one  fine  robe  among  them  that  an  old  Indian  is  keeping  to  be 
buried  in.  There  is  a  buffalo  clan  in  this  as  in  many  of  the  pueblo 
tribes.  The  buffalo  dance  is  one  of  the  principal  dances  of  the  tribe, 
and  it  is  set  to  stirring  music  of  drum  and  voice  to  represent  now 
the  low  hum  of  the  grazing  herd  and  then  the  heavy  thundering  of 
the  thousand-hoofed  stampede. 

The  Indians  recognized  two  species  of  buffalo — a  larger  northern 
and  a  small  southern  form.  The  southern  form,  from  Texas  and  the 
Pecos  Valley,  called  Zu-ke-ta  kah-noo-nah,  is  said  to  have  been  small 
and  slender,  with  thin  hair,  and  rarely  fat.  They  could  run  so  fast 
that  only  a  very  good  horse  could  catch  one.  The  northern  form 
called  Zu-ta  kah-noo-nah,  ranging  in  the  Arkansas  River  country 
and  northward,  is  said  to  have  been  much  larger,  heavier,  slower, 
longer-haired,  and  fatter.  A  cow  of  this  form,  it  was  claimed,  was 
as  heavy  as  a  bull  of  the  southern  form.  Since  taking  down  this 
note  direct  from  the  Indians,  the  writer  has  been  much  interested  in 
coming  across  a  similar  note  published  by  Allen  (1874,  p.  55)  in 
which  he  says : 

One  of  my  informants  assured  me  that  the  mountain  bison  occurs  in  New 
Mexico,  and  that  the  Mexicans  and  Indians  recognize  it  as  different  from 
the  buffalo  of  the  plains,  with  which  they  are  also  familiar,  and  that  they  call 
it  by  a  different  name. 

On  account  of  conflicting  reports  as  to  the  characters  of  this 
mountain  buffalo,  Doctor  Allen  refused  to  recognize  it  as  a  valid  form, 
but  notes  that  the  skulls  that  he  found  at  11,000  feet  in  the  mountains 
of  Colorado  were  larger,  wider,  and  had  longer  horns  than  those 
from  the  plains  country. 

To-day  a  few  tame  buffalo  and  catalo  (hybrids  with  domestic 
cattle)  represent  the  species  in  the  State.  On  June  21,  1918,  J.  S. 
Ligon  reported  a  herd  of  45  buffalo  on  the  ranch  of  E.  W.  and  R.  E. 
McKenzie,  15  miles  south  of  Fort  Sumner  in  the  Pecos  Valley.     These 
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are  known  as  the  "  Buffalo  Jones  "  animals  and  were  bought  by  the 
McKenzie  brothers  from  the  Jones  estate  at  Portales,  N.  Mex.  The 
cows  and  young  animals  range  by  themselves,  while  five  of  the  old 
bulls  are  generally  seen  together.  They  are  gentle  and  docile  but 
alert  to  all  that  goes  on  about  them.  They  usually  feed  on  the 
higher  ground.  They  are  quick  to  discover  the  approach  of  a  rider 
and,  though  clumsy  in  appearance,  are  quick  in  action  and  run  with 
ease.  In  moving  they  go  in  a  bee  line  in  a  rather  compact  herd. 
When  the  writer  saw  the  herd,  at  the  end  of  one  of  the  most  severe 
droughts  the  country  had  ever  experienced,  the  buffalo  were  in  good 
condition,  though  the  cattle  were  very  poor  and  losses  among  them 
had  been  heavy.  It  was  said  that  buffalo  remain  fat  under  conditions 
that  would  mean  starvation  to  cattle. 

In  1923  the  tame  buffalo  on  the  McKenzie  ranch  near  Fort  Sumner 
were  reported  to  number  54  animals,  and  33  were  reported  in  1925 
on  the  Bell  ranch,  while  several  other  private  herds  were  kept  in 
western  Texas.  In  the  spring  of  1924  a  stray  bull  that  had  been 
wandering  up  and  down  the  Pecos  Valley  was  driven  into  a  corral 
near  Carlsbad,  teased  to  a  fighting  fury  to  amuse  the  crowd  of 
spectators,  photographed,  and  then  turned  out  to  roam  again  over 
the  valley  to  which  the  buffalo  had  given  their  name  nearly  four 
centuries  ago. 

OVIS  CANADENSIS  CANADENSIS  Shaw 

Rocky  Mountain  Bighoen  ;  Mountain   Sheep  ;   Pkan   qua  na  of  the  Taos 

Indians 

Ovia  canadensis  Shaw,  Naturalists  Miscel.  15:  610,  1804. 

Type  locality. — Mountains  near  Bow  River,  near  Exshaw,  Alberta. 

General  characters. — Size  large,  hair  coarse  with  fine  wool  near  the  skin; 
horns  massive,  and  coiled  in  old  males,  slender  and  slightly  curved  in  females. 
Color  in  fresh  fall  and  winter  pelage  very  dark  drab  gray,  fading  in  spring 
to  brownish  gray. 

Measurements. — Adult  male  from  type  region :  Total  length,  1,540 ;  tail,  140 ; 
foot,  460  millimeters. 

Distribution  and  habitat. — The  bighorn  of  the  high  mountains 
of  Colorado  at  one  time  ranged  commonly  down  along  the  crest 
of  the  Sangre  de  Cristo  Mountains  as  far  south  as  the  Truchas  Peaks, 
Pecos  Baldy,  and  Santa  Fe  Baldy  on  the  east  of  the  Rio  Grande 
Valley,  and  probably  through  the  San  Juan  Mountains  to  the  Jemez 
on  the  west  of  the  valley.  There  are  few,  if  any,  left  in  these  regions 
at  the  present  time,  but  with  adequate  protection  in  New  Mexico 
the  natural  overflow  from  Colorado,  where  the  sheep  have  been 
well  protected,  should  eventually  restock  these  mountains. 

In  1902,  Dall  DeWeese,  of  Canon  City,  Colo.,  prepared  for  the 
Bureau  of  Biological  Survey  a  map  of  the  range  of  the  Colorado 
mountain  sheep  at  that  time,  showing  that  they  extended  to  the 
New  Mexico  line  in  the  Sangre  de  Cristo  and  San  Juan  Mountains. 

In  1873,  sheep  were  reported  (Coues  and  Yarrow,  1875,  pp.  68-69) 
common  in  the  mountains  near  Sante  Fe  and  a  skull  was  collected  for 
the  United  States  National  Museum. 

In  1903,  while  camping  on  the  head  of  the  Pecos,  the  writer  was 
told  that  there  were  a  few  sheep  farther  north  in  the  mountains  but 
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that  there  were  none  in  the  Pecos  region.  He  found  tracks  and  signs, 
however,  at  12,600  feet  on  the  Truchas  Peaks,  which,  while  not  fresh, 
were  unmistakably  those  of  mountain  sheep.  The  Alpine  Zone  of 
these  mountains  affords  the  most  ideal  combination  of  cliffs  and  crags 
that  can  be  imagined  for  these  northern  sheep.  The  only  great  dis- 
advantage is  their  accessibility  to  hunter*,  for  horses  may  be  ridden 
over  the  open  slopes  far  above  timber  line,  and  the  usually  difficult 
climb  before  reaching  sheep  country  is  eliminated  as  a  factor  in 
natural  protection.  In  the  Taos  Mountains  farther  north  the  same 
conditions  prevail  with  series  of  rugged  peaks  rising  far  above  timber 
line,  usually  steep  and  rocky  on  one  slope  but  all  too  accessible  on 
the  other.  In  1904  the  writer  was  told  that  mountain  sheep  had  been 
abundant  in  these  mountains  up  to  25  or  30  years  before.  He  found 
old  sheep  horns  near  Blue  Lake  at  the  head  of  Pueblo  Creek,  but  at 
that  time  the  animals  were  practically  exterminated ;  both  ranchmen 
and  Indians  told  him  that  none  had  been  seen  for  several  years.  On 
the  Culebra  Peaks,  still  farther  north  in  this  range,  he  learned  of  one 
mountain  sheep  that  had  been  killed  in  1902,  but  this  was  the  last 
that  had  been  seen  there.  As  these  peaks  are  just  south  of  the  Colo- 
rado line,  they  would  form  the  first  steps  in  a  natural  restocking  of 
the  mountains  of  New  Mexico  from  the  Colorado  herds ;  while  from 
thence  southward  to  the  Pecos  Mountains  there  is  no  pass  lower  than 
9,000  feet,  and  the  timberline  crests  of  the  range  are  but  slightly 
interrupted. 

In  the  San  Juan  Mountains,  a  lower  and  more  accessible  range  west 
of  the  Rio  Grande,  mountain  sheep  probably  disappeared  at  still 
earlier  dates.  In  1904  no  recent  record  could  be  obtained  from  the 
ranchmen  in  the  valley  or  the  miners  along  the  range  south  of  the 
Colorado  line.  It  is  known,  however,  that  in  early  days  sheep  ex- 
tended as  far  south  as  the  Jemez  Mountains,  where  Bandelier  re- 
ported them  in  1880,  where  old  horns  were  collected  by  Doctor  Ed- 
wards in  1873,  and  where  recently  an  almost  complete  skeleton  of  a 
fine  large  ram  has  been  taken  from  an  old  Indian  game  pit  in 
Frijoles  Canyon.  The  skull  of  this  specimen  is  now  in  the  United 
States  National  Museum. 

General  habits. — These  northern  sheep  are  generally  found  above 
timber  line  on  the  high  ranges  and  often  in  summer  among  the  snow 
banks,  or,  farther  north,  among  the  glaciers,  where  they  climb  into 
the  most  inaccessible  nooks  and  corners  of  the  rocky  peaks  and  cliffs. 
Their  sure-footedness  and  skill  in  climbing  are  their  great  protection 
from  natural  enemies  such  as  coyotes,  wolves,  and  even  cats,  whose 
soft  feet  will  not  stand  the  rough  stony  slopes.  Even  hunters  gen- 
erally hesitate  to  encounter  the  necessary  difficulty  and  danger  of 
following  them  to  the  limit  of  their  lofty  ranges  with  but  a  slender 
chance  of  success.  The  sheep  have  thus  persisted  longest  on  the 
roughest  peaks.  Unfortunately,  however,  the  deep  snows  of  winter 
often  force  them  down  into  lower  country  where  food  is  obtainable 
and  where  numerous  enemies  surround  them  and  sometimes  in  soft 
snow  destroy  whole  herds  of  the  defenseless  animals.  Only  under 
conditions  of  rigid  protective  laws  and  a  sympathetic  public  senti- 
ment can  they  be  expected  to  thrive  on  their  most  favorable  grounds 
in  our  well-settled  regions  of  to-day. 

64909°— 32 2 
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OVIS  CANADENSIS  TEXIANA  Bailey 
Texas  Bighorn  ;  Mountain  Sheep 
Ovis  canadensis  texianus  Bailey,  Biol.  Soc.  Wash.  Proc.  25:  109,  1912. 

Type. — Collected  in  Guadalupe  Mountains,  Tex.,  near  New  Mexico  line, 
September  2,  1902,  by  Vernon  Bailey. 

General  characters. — Similar  to  canadensis,  but  paler  in  colors  with  heavier 
dentition.    Distinguished  from  mexicanus  by  narrower  face,  nasals,  and  palate. 

Measurements. — From  dry  skin,  adult  male,  total  length,  1,490 ;  tail,  70 ;  hind 
foot,  370  millimeters. 

Distribution  and  habitat. — The  Texas  bighorn  comes  just  over  the 
line  into  New  Mexico  on  the  west  slope  of  the  Guadalupe  Mountains, 
where  in  1901  the  writer  found  their  trails  and  tracks  common  over 
the  steep  slope  east  of  Dog  Canyon.  There  were  also  traces  of  them 
on  the  more  barren  desert  ranges  west  of  Dog  Canyon,  but  at  that 
time  he  could  not  learn  of  their  occurrence  farther  north.  In  1909 
the  Forest  Service  reported  them  extending  24  miles  north  of  the 
Texas  line.  In  the  report  of  the  State  game  and  fish  warden  of  New 
Mexico  for  1912-1914  (de  Baca,  1914,  p.  112),  the  number  of  sheep 
in  the  Guadalupe  Mountains  was  estimated  at  200,  but  a  careful  ex- 
amination of  the  range  by  J.  S.  Ligon  in  January,  1916,  gave  an 
estimate  of  probably  not  over  100  in  this  region.  All  the  reports  from 
the  Sacramento,  Capitan,  and  Jicarilla  Mountains  assert  that  no 
sheep  have  been  known  in  these  ranges  in  modern  times. 

In  the  San  Andres  Mountains  in  1902  Gaut  saw  the  skull  of  an  old 
ram,  killed  about  six  years  before  at  Grapevine  Spring  by  a  miner, 
who  also  reported  two  sheep  seen  on  Sheep  Mountain  only  a  year 
before.  Gaut  made  a  special  trip  to  this  mountain,  but  failed  to  find 
any  signs  of  sheep  there  at  that  time.  In  1903  he  reported  a  small 
bunch  living  in  the  mountains  between  Bear  Canyon  and  San  Augus- 
tine Peak.  He  followed  their  trail  for  several  days,  but  finally  had 
to  give  up  the  chase,  as  they  kept  along  narrow  ledges  near  the  sum- 
mit of  the  ridges,  where  they  could  see  for  a  long  distance.  On  the 
same  trip  he  was  informed  that  sheep  formerly  were  found  along 
the  crest  of  the  Organ  Mountains,  but  that  none  had  been  seen  there 
in  recent  years.  The  Huecho,  Diablo,  and  Cornudas  Ranges  form 
closely  connecting  links  of  good  sheep  country  between  the  Organ 
and  Guadalupe  Ranges.  The  steep  southwestern  slope  of  the  Sacra- 
mento Mountains  is  also  ideal  sheep  country,  and  it  is  highly  probable 
that  in  the  early  days  this  desert-loving  sheep  practically  surrounded 
the  Tularosa  Valley  and  in  Texas  extended  almost  continuously  to 
the  Chisos  Mountains. 

Late  in  December,  1914,  Ligon  made  an  unsuccessful  trip  in  the 
San  Andres  Mountains  for  sheep,  visiting  localities  where  he  had 
known  of  their  recent  occurrence,  but  finding  no  traces  of  them. 
Later  he  learned  from  an  old  trapper  where  30  or  more  were  located 
in  another  part  of  the  range  (letter  of  January  3,  1915).  Appar- 
ently they  were  holding  their  own. 

As  most  of  the  specimens  of  this  species  were  taken  in  the  Guada- 
lupe Mountains  just  south  of  the  New  Mexico  line,  a  full  account  of 
their  habits  and  habitat  was  given  in  the  report  on  the  mammals  of 
Texas.     (Bailey,  1905,  pp.  70-75.) 

So  far  as  known,  the  species  inhabits  mainly  the  Upper  Sonoran 
Zone  of  the  most  arid  desert  ranges.    In  these  low  open  mountains 
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the  sheep  are  so  accessible  to  the  neighboring  settlements  and  so  easily- 
hunted  that  their  range  has  been  greatly  reduced.  It  is  doubtful  if 
at  the  present  time  any  sheep  occur  within  the  limits  of  New  Mexico 
except  in  the  Guadalupe  and  San  Andres  Mountains. 

Food  habits. — The  food  of  these  mountain  sheep  consists  of  leaves, 
twigs,  buds,  flowers,  and  seeds  of  a  great  variety  of  shrubs  and 
native  plants  that  are  not  eaten  by  domestic  stock.  In  the  examina- 
tion of  a  number  of  stomachs  no  trace  of  grass  was  found,  and  it  is 
doubtful  if  sheep  are  in  the  habit  of  eating  grass  to  any  extent.  It 
is  evident  therefore  that  any  number  occupying  these  desert  ranges 
would  in  no  way  conflict  with  the  few  cattle  ranging  over  the  same 
ground,  for  in  most  cases  sheep  range  on  slopes  too  steep  and  rough 
for  cattle  and  horses. 

The  fact  that  the  flesh  of  mountain  sheep  is  the  most  delicious  of 
wild  game  should  furnish  a  strong  argument  for  their  protection, 
as  it  has  been  the  most  potent  factor  in  their  destruction  in  the  past. 
In  localities  accessible  to  long-established  settlements  they  have 
almost  invariably  disappeared. 

Protection. — With  adequate  protection  for  a  term  of  years,  the 
mountain  sheep  could  doubtless  be  brought  back  to  its  original  range 
and  abundance.  The  difficulty  of  enforcing  game  laws,  however,  in 
these  uninhabited  mountains  is  almost  insurmountable,  and  wholly  so 
without  the  full  cooperation  of  the  resident  population.  The  fact 
that  these  sheep  occupy  land  that  will  always  remain  practically 
worthless  for  stock  raising  or  other  agricultural  purposes  makes  it 
doubly  important  that  their  numbers  should  be  increased. 

In  the  spring  of  1924,  while  helping  to  explore  the  Carlsbad 
Cavern  and  neighboring  caves  of  southeastern  New  Mexico,  the 
writer  covered  some  of  the  eastern  slope  of  the  Guadalupe  Moun- 
tains near  the  line  between  New  Mexico  and  Texas.  Here  the  scat- 
tered herds  of  Texas  bighorns  that  have  so  long  struggled  for  exist- 
ence were  barely  holding  their  own  against  predatory  animals  and 
man.  The  most  optimistic  estimates  of  their  present  numbers  do 
not  exceed  a  hundred  individuals,  although  there  is  ample  room  and 
ideal  range  for  several  thousand  in  the  Guadalupe  Range.  At  present 
they  are  scattered  along  the  heads  of  Slaughter,  Big,  Franks,  Gun- 
sight,  McKitterick,  and  Guadalupe  Canyons,  mainly  on  the  eastern 
slope  of  the  range.  Formerly  they  came  down  on  the  east  slope  to 
Rattlesnake  Canyon  and  probably  to  Walnut  and  Dark  Canyons, 
even  below  the  level  of  the  Carlsbad  Cave. 

On  April  29  and  30,  1924,  their  fresh  tracks  and  signs  were  found 
well  up  in  Slaughter  Canyon,  with  well-used  trails  leading  into  one 
of  the  large  caves.  For  ages  this  cave  has  been  used  by  the  bighorns 
as  a  refuge  from  storms,  and  the  spring,  or  drip  pool,  at  the  far  end 
of  the  cave  seems  to  be  visited  at  all  seasons.  Fresh  sheep  tracks  and 
beds  showed  in  the  deep  layer  of  sheep  manure  on  the  floor  of  the 
cave  and  a  few  old  skulls  of  sheep  were  picked  up  near  the  doorway. 
The  great  cave  room,  100  to  200  feet  wide,  75  feet  high,  and  extending 
back  some  400  feet  into  total  darkness,  was  dimly  lighted  near  the 
entrance  by  a  great  arched  doorway  on  the  west  side  and  a  small 
opening  on  the  east,  and  afforded  an  ideal  shelter  for  comfort  and 
protection.  No  signs  of  human  habitation  were  found  in  this  cave,  but 
it  may  well  have  been  used  as  a  game  trap  by  the  human  occupants 
of  neighboring  caves  as  well  as  by  predatory  animals.    Bear  tracks 
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are  sometimes  found  in  the  cave,  but  the  mountain  sheep  would  have 
a  fair  chance  to  escape  from  bears  or  mountain  lions,  as  the  cave  is 
wide  and  clear,  and  most  of  the  sheep  beds  were  on  a  great  heap  of 
flat  rocks  fallen  from  the  roof  between  the  two  doorways.  The  old 
bleached  skulls  near  the  big  doorway  were  undoubtedly  the  work  of 
human  hunters  who  had  taken  unfair  advantage  of  them  in  their 
comfortable  home. 

Another  large  cave  in  the  head  of  Franks  Canyon  is  said  also  to 
be  much  frequented  by  the  bighorns,  and  there  are  hundreds  of 
smaller  caves  with  wide  open  fronts  along  these  high  canyon  walls, 
affording  protection  from  storms  and  making  this  an  especially 
favorable  range  for  sheep.  The  mountain  slopes  are  densely  covered 
with  chaparral,  mountain  plants,  and  grasses.  The  sheep  are  espe- 
cially fond  of  the  browse  of  mountain-mahogany  (Cercocarpus),6 
syringa,  ceanothus,  and  other  common  shrubs,  and  feed  to  a  great 
extent  on  the  tips  and  leaves  and  seeds  of  other  smaller  plants,  and 
probably  to  some  extent  on  grasses  and  roots.  They  have  no  com- 
petitors on  the  range  except  mule  deer,  as  domestic  horses,  cattle, 
sheep,  and  goats  do  not  penetrate  to  these  steep,  rough,  upper  slopes, 
and  the  forage  is  untouched  except  by  game  animals  that  at  present 
make  little  impression  upon  it. 

The  whole  summit  and  eastern  slope  of  the  Guadalupe  Mountains 
from  Guadalupe  Peak  in  Texas  north  to  Dog  Canyon  in  New  Mexico 
is  now  a  permanent  game  refuge.  It  could  easily  support  1,000 
bighorns  and  5,000  mule  deer,  as  the  deer  range  lower  and  more 
widely  than  the  mountain  sheep.  If  the  game  were  protected  and 
its  natural  enemies  destroyed,  this  range  would  soon  be  fully  stocked. 
Under  wise  control  and  a  definite  plan  for  use  of  the  surplus  game, 
either  for  hunting  or  stocking  other  ranges,  such  an  area  could  be 
made  not  only  self-supporting  but  a  valuable  piece  of  property. 
(See  recommendations  by  Ligon,  1927,  p.  92.) 

OVIS  CANADENSIS  MEXICANA  Mekriam 
Mexican  Bighorn  ;  Mountain  Sheep 
Ovis  mexicanus  Merriam,  Biol.  Soc.  Wash.  Proc.  14 :  30,  1901. 

Type. — Collected  at  Lake  Santa  Maria,  Chihuahua,  Mexico,  September  16, 
1899,  by  E.  W.  Nelson  and  E.  A.  Goldman. 

General  characters. — Horns  more  slender  and  spreading,  colors  paler  than  in 
canadensis  or  texiamis,  face,  nasals,  and  palate  broader ;  hoofs  and  ears  very 
large. 

Measurements. — Type  (adult  male)  :  Total  length,  1,530;  tail,  130;  foot, 
425  millimeters. 

Distribution  and.  habitat. — The  only  specimens  of  the  Mexican 
bighorn  from  southern  New  Mexico  in  the  United  States  National 
Museum  are  some  old  horns  picked  up  by  Mearns  and  Holzner  in 
1892  in  the  Dog  Mountains,  close  to  the  Mexican  line.  Though  these 
do  not  show  good  characters  of  the  species,  the  locality  is  so  close 
to  the  type  locality  of  mexicanus  (Lake  Santa  Maria,  Chihuahua) 
that  there  can  be  little  question  about  referring  them  to  that  species. 

6  The  names  of  plants  In  this  publication  are  for  the  most  part  those  used  by 
Wooton  and  Standley  in  their  Flora  of  New  Mexico  (1915). 
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In  1892  Mearns  found  mountain  sheep  inhabiting  the  Dog,  Big 
Hatchet,  and  San  Luis  Mountains  in  extreme  southwestern  New 
Mexico.    He  says: 

It  was  found  by  our  surveying  party  as  far  east  as  Monument  No.  15,  near 
which,  on  the  northern  border  of  the  State  of  Chihuahua,  two  were  seen  by 
Senor  Luis  R.  Servin  *  *  *  in  June,  1892.  *  *  *  Edward  Rector  and 
Jack  Doyle  had  killed  many  bighorns  on  the  Hachita  Granda  Mountain  in  Grant 
County,  N.  Mex.,  where  I  saw  six  in  1892  in  the  canyon  at  the  east  base. 
Numerous  horns  were  seen  in  the  neighboring  Dog  Mountains  of  New  Mexico, 
and  a  large  ram  was  killed  within  500  yards  of  Dog  Spring,  Grant  County, 
N.  Mex.,  September  11,  1893.  *  *  *  On  another  occasion  Mr.  Van  Ormen 
saw  four  sheep,  and  at  another  time  eight,  always  in  rugged  canyons  of 
the  Dog  Mountains.  In  the  San  Luis  Mountains,  where  horns  were  found 
on  the  east  slope  in  1893  and  signs  of  sheep  were  plentiful  at  the  summit, 
its  ranee  extended  from  1,700  to  2,498  meters  [5,500-8,100  feet].  (Mearns, 
1907,  p.  239.) 

W.  T.  Hornaday  (1901,  p.  121)  recorded  sheep  brought  into  De- 
nting in  1900  from  the  mountains  near  the  international  boundary, 
40  miles  southeast  of  that  town,  and  sold  in  a  meat  market. 

In  1906  H.  H.  Hotchkiss  told  the  writer  that  there  were  still  some 
sheep  in  the  Cloverdale  range  in  the  extreme  southwestern  corner 
of  New  Mexico.  In  1908  E.  A.  Goldman  found  fresh  tracks  on  the 
Big  Hatchet  Mountains  between  6,500  and  7,500  feet  altitude  and 
was  told  by  the  ranchmen  living  in  the  valleys  that  there  were  at 
that  time  only  a  few  sheep  remaining  in  these  mountains  and  prob- 
ably none  in  the  other  ranges  of  southwestern  New  Mexico.  In  the 
country  north  of  Deming  there  seem  to  be  no  recent  records. 

In  1907  Mrs.  E.  L.  Fuller,  of  Lordsburg,  reported  that  some  years 
before  her  son  had  killed  a  mountain  sheep  at  White  Rock  on  the 
Gila  and  that  there  were  then  a  few  in  the  Burro  and  Carlisle 
Mountains,  but  in  1908  Goldman  and  the  writer  could  get  no  recent 
records  in  that  region. 

From  the  Mogollon  Mountain  region  there  are  no  recent  records 
of  sheep,  but  in  January,  1825,  Pattie,  with  his  party  of  beaver 
trappers,  passed  through  the  canyon  of  the  San  Francisco  Eiver 
and  wrote  in  his  journal  that  on  the  walls  of  these  high  and  rugged 
mountains  were  "  multitudes  of  mountain  sheep.  One  of  them  that 
we  killed  had  the  largest  horns  that  I  ever  saw  on  any  animal." 
(Pattie,  1905,  p.  91.) 

In  1905  Hollister  reported  old  horns  of  mountain  sheep  found  in 
various  parts  of  the  little  ranges  of  mountains  from  the  Magdalenas 
to  the  Zunis  during  the  previous  25  years.  All  were  very  old,  and 
no  one  appeared  to  know  when  living  sheep  were  found  in  the  region. 
In  the  Zuni  Mountains  Hollister  was  told  that  very  old  horns  and 
parts  of  skulls  had  been  found  at  times,  often  when  wells  were  being 
dug  or  in  mine  work,  but  no  one  living  in  that  region  could  remember 
when  there  were  sheep  on  the  range. 

In  the  great  lava  field  south  of  the  Zuni  Mountains,  some  sheep 
heads  with  well-preserved  horns  have  recently  been  found  in  the 
caves  and  among  the  Malpais,  and  two  of  these  obtained  by  J.  S. 
Ligon  and  sent  to  the  Biological  Survey  resemble  the  type  series  of 
Ovis  mexicanus  more  nearly  than  any  other  of  the  surrounding 
forms,  and  are  referred  to  that  species. 
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Family  ANTILOCAPRIDAE:  Pronghorned  Antelope 

ANTILOCAPRA   AMERICANA   AMERICANA    (Obd) 

American  Antelope  ;  Pbonghorn  ;  Tah  ah-nah  of  the  Taos  Indians 

Antilope  americanus  Ord,  Guthrie's  Geography,  Amer.  ed.  2,  v.  2,  p.  292,  1815. 

Type  locality. — Plains  and  highlands  of  the  Missouri  River. 

General  characters. — Size  of  a  small  deer,  horns  of  male  erect,  with  recurved 
tip  and  flat  prong  in  front ;  deciduous  annually.  General  color,  buff  with  white 
rump  and  lower  parts,  and  black  markings  on  neck  and  face. 

Measurements. — Adult  male  from  North  Dakota:  Total  length,  1,320;  tail, 
110 ;  foot,  400  millimeters. 

Distribution  and  habitat. — Up  to  about  1889,  when  Biological  Sur- 
vey work  began  in  New  Mexico,  antelope  ranged  over  most  of  its 

open     plains     and     valley 


country,  and  in  favorable 
places  they  were  still  found 
in  large  numbers. 

On  the  early  expeditions 
they  were  encountered  in 
great  abundance  over  most 
of  the  plains  country  of 
New  Mexico.  In  1820^ Ma- 
jor Long's  party  found 
them  common  within  reach 
of  watering  places  in  the 
northeastern  part,  and  in 
1853  Whipple,  on  the  sur- 
vey of  the  thirty-sixth  par- 
allel, recorded  them  as  un- 
usually numerous  in  the 
Canadian  River  Valley  in 
the  region  of  Tucumcariand 
Cuervo,  and  also  along  the 
Gallinas  River.  Near  Zuni, 
in  1853,  Kennerly  reported 
them  as  m  u  c  h  hunted, 
scarce,  and  wild,  but  abun- 
dant a  little  farther  west. 
The  largest  area  from  which  they  have  entirely  disappeared  lies 
in  the  northwestern  corner  of  the  State,  within  the  range  of  the 
Navajo  Indians.  In  the  early  days  of  bows  and  arrows  antelope 
were  abundant  over  these  great  arid  plains,  and  as  late  as  1883  they 
were  still  found  in  the  San  Juan  Valley.  (Fig.  2.)  But  L.  C. 
Burnam,  who  has  lived  at  Fruitland  since  1881,  told  Clarence  Birds- 
eye  that  he  had  known  of  no  antelope  in  that  valley  since  1883.  In 
1908  no  recent  record  of  antelope  could  be  obtained  in  the  Navajo 
region.  The  Navajo  Indians  are  excellent  hunters,  and  with  their 
abundance  of  good  horses  and  rifles  have  extirpated  the  antelope 
from  their  country.  In  1904  a  few  were  seen  on  the  plains  east  of 
Tres  Piedras  and  a  few  reported  in  the  southern  part  of  San  Luis 
Valley  close  to  the  New  Mexico  line,  but  the  Taos  Indians  could 
not  remember  when  any  had  been  seen  on  their  side  of  the  Rio 


Figure  2. — Distribution  of  antelope  up  to  recent 
times  in  New  Mexico ;  the  spots  show  actual 
records  of  occurrence  :  1,  Antilocapra  americana 
americana ;  2,  A.  americana  mcxicana.  Type 
locality  circled 
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Grande.  One  of  these  Indians  told  the  writer  that  in  1886,  while 
the  snow  was  a  foot  deep  on  the  plains,  a  band  of  200  antelope 
gathered  on  the  open  mesa  west  of  the  Rio  Grande  opposite  the 
mouth  of  Rio  Hondo.  About  30  Indians  went  after  this  herd,  armed 
mainly  with  bows  and  arrows,  but  a  few  with  primitive  firearms. 
From  this  herd  they  killed  96  antelope,  and  the  Indians  with  the 
bows  and  arrows  got  a  fair  share  of  the  meat,  for  an  arrow  lodged 
in  the  animal  held  it  for  the  owner  of  the  arrow  against  any  number 
of  bullet  holes.  The  Indians  told  of  a  later  herd  noted  on  this  plain, 
apparently  early  in  the  nineties,  when  40  were  killed.  The  method 
of  hunting  antelope  on  horseback  with  bows  and  arrows  dated  far 
back  with  these  Indians,  before  the  time  of  firearms,  as  it  did  with 
the  Navajos,  but  apparently  had  produced  little  effect  on  the  abun- 
dance of  the  game,  as  all  kinds  seemed  to  be  plentiful  until  rifles  came 
into  common  use.  The  usual  method  of  hunting  with  bows  and 
arrows  was  to  drive  the  antelope  back  and  forth  until  they  were 
exhausted  or  forced  into  narrow  places  where  they  could  be  shot  at 
close  quarters. 

During  the  years  from  1899  to  1918,  when  field  work  was  being 
carried  on  in  New  Mexico  by  the  Bureau  of  Biological  Survey,  the 
observed  numbers  of  antelope  underwent  a  marked  decrease.  In 
1899  the  writer  found  them  still  common  over  a  great  part  of  the 
Pecos  Valley  and  Staked  Plains  country  of  eastern  New  Mexico,  and 
from  the  towns  of  Portales,  Roswell,  and  Eddy  (now  Carlsbad)  he 
could  ride  out  and  see  small  bunches  at  any  time. 

In  1901  antelope  were  still  found  in  small  numbers  in  the  Pecos 
Valley,  30  miles  east  of  Carlsbad,  and  tracks  were  seen  along  the 
eastern  base  of  the  Guadalupe  Mountains  west  of  the  Pecos,  where 
the  animals  were  said  to  be  fairly  common.  In  1902  a  few  were 
seen  at  the  southern  end  of  this  range  and  on  the  west  slope  on  the 
edge  of  the  great  Salinas  Valley.  Farther  north  Hollister  reported 
them  as  still  common  in  the  Pecos  Valley,  especially  west  of  the  river 
from  Roswell  to  Santa  Rosa.  The  same  year  Gaut  was  told  that 
there  were  large  numbers  of  antelope  about  40  miles  southwest  of 
Santa  Rosa,  and  he  also  reported  them  as  common  in  the  southeast- 
ern part  of  Galleo  Canyon,  40  miles  northwest  of  Corona. 

As  a  result  of  Gaut's  work  in  1903  he  reported  a  small  number 
on  the  plains  just  north  of  the  Jicarilla  Mountains,  and  many  east 
and  north  of  the  Mesa  Jumanes.  Farther  south  he  found  them  in 
the  Alamagordo  Valley  about  Jarilla  in  small  numbers  and  a  few 
about  Parker  Lake,  where  on  June  28  he  saw  a  bunch  of  five.  He 
also  was  told  that  10  years  earlier  antelope  could  be  seen  at  any  time 
of  year  in  great  numbers  about  Parker  Lake.  In  1903,  far- 
ther north,  A.  H.  Howell  saw  two  near  Clayton,  and  a  bunch  of  five 
on  the  mesa  at  the  foot  of  Sierra  Grande,  and  the  writer  was  told 
that  there  were  still  a  few  in  the  country  along  the  northern  edge 
of  the  Staked  Plains  from  Santa  Rosa  to"  Montoya.  In  1904  a  few 
were  reported  along  the  northern  line  of  New  Mexico  west  of  the 
Rio  Grande. 

In  1905  Hollister  reported  that  the  antelope  had  long  since  dis- 
appeared from  the  Wingate  and  the  Laguna  regions  in  western  New 
Mexico,  but  stated  that  they  were  still  plentiful  farther  south.  He 
found  a  few  scattered  over  the  plains  north  of  the  Gallina  and  Bear 
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Spring  Mountains,  and  reported  them  as  common  on  the  plains  of 
San  Augustine  west  of  Magdalena,  where  he  saw  several  small 
bunches  on  a  trip  to  the  Datil  Mountains. 

Later,  in  1906,  in  western  New  Mexico,  the  writer  found  small 
bunches  of  antelope  on  the  plains  south  of  Acoma.  A  band  of  five 
or  six  was  seen  along  the  road  just  south  of  Punta  Malpais,  tracks 
were  seen  near  Lathrop  Spring  north  of  Quemado,  and  they  were 
reported  as  common  on  the  plains  of  San  Augustine. 

In  1908  antelope  tracks  were  seen  near  camp  at  Beaver  Lake  on 
the  Datil  National  Forest  and  at  several  places  on  the  mesa  south 
of  the  Elk  Mountains.  A  bunch  of  18  was  seen  at  a  salt  trough  near 
the  head  of  Beaver  Dam  Creek  at  the  east  base  of  the  Mogollon 
Mountains.  There  were  said  to  be  a  few  on  the  mesas  at  the  head 
of  Indian  Creek  south  of  the  Corduroy  Canyon  and  on  the  mesas 
north  of  Gila  Hot  Springs.  They  were  most  abundant,  however,  on 
the  high  plains  country  north  and  east  of  Beaver  Lake  and  along 
the  south  side  of  the  Elk  Mountains — areas  that  open  out  on  the 
north  to  the  plains  of  San  Augustine.  Hank  Hotchkiss,  who  was 
with  the  writer  at  the  time  and  had  camped  during  the  previous 
winter  near  Beaver  Lake  while  trapping  for  wolves,  reported  the 
antelope  as  abundant  in  that  section.  He  saw  them  every  day  and 
counted  as  many  as  80  in  a  band,  and  estimated  that  600  or  700  were 
in  that  vicinity.  He  said  the  Navajo  Indians  were  hunting  there 
at  the  time,  and  he  saw  one  of  them  trying  to  stalk  a  bunch  of 
antelope  by  holding  before  him  a  canvas  stretched  on  a  hoop 
and  painted  like  an  antelope.  In  this  particular  case  the  cowboys 
scared  the  antelope  by  firing  at  them,  but  as  they  went  off  over 
the  hill  the  Indian  started  after  and  followed  them  until  they  were 
out  of  sight.  Hotchkiss  said  that  antelope  hair  was  a  foot  deep 
on  the  ground  where  these  Indians,  one  of  the  regular  Navajo  hunt- 
ing parties  of  about  25,  including  women,  had  camped.  The  settlers 
in  the  region  complained  that  these  hunting  parties  were  largely 
responsible  for  the  rapid  decrease  of  game. 

In  1909  E.  A.  Goldman  reported  antelope  as  common  over  the 
eastern  part  of  the  San  Augustine  Plains,  where  he  saw  small  bunches 
of  from  five  to  nine  almost  every  day.  From  the  antelope  he  saw  and 
the  information  he  could  gather  from  the  ranchmen  he  estimated 
that  the  animals  numbered  at  that  time  several  hundred,  but  all 
agreed  that  they  were  decreasing  year  by  year. 

In  September,  1915,  J.  S.  Ligon,"in  crossing  the  Continental  Divide 
northwest  of  Chloride,  reported  20  antelope  near  Eastwater,  7  on  the 
Cooney  Prairie,  and  a  bunch  of  does  and  4  bucks  on  the  mesa  east 
of  the  Elk  Mountains,  in  addition  to  a  few  scattered  individuals 
along  the  way.  In  October  he  made  another  trip  over  this  route  and 
reported  40  antelope  on  the  ridge  north  of  Corduroy  Canyon,  about 
30  on  the  divide  23  miles  northwest  of  Chloride,  29  about  30  miles 
northwest  of  Chloride,  and  31  two  miles  farther  to  the  northeast  at 
Northwater.  These  were  all  very  tame,  and  as  the  season  for  hunting 
deer  and  turkeys  was  then  open,  and  there  was  no  deputy  game 
warden  in  that  region,  the  antelope  were  being  killed  by  hunters 
without  restriction.     More  than  100  antelope  were  reported  in  a 
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single  drove  in  this  region  the  previous  winter,  and  as  these  are  a 
part  of  the  San  Augustine  Plains  herd  it  was  encouraging  to  find 
them  still  in  such  goodly  numbers.    On  December  31  Ligon  says: 

My  estimate  is  that  there  are  1,200  head  of  antelope  in  New  Mexico  at  the 
present  time.  The  greatest  numbers  are  in  the  V+T  Range,  on  the  head  of  the 
Gila  River,  Datil  National  Forest.  No  doubt  there  are  300  head  in  this  region, 
and  in  the  pastures  of  the  Victoria  Land  and  Cattle  Company  (Geo.  Warren, 
Manager,  Engle,  N.  Mex.)  between  Engle  and  San  Antonio,  N.  Mex.  And 
right  here  I  desire  to  state  that  this  company,  and  Mr.  Warren  especially, 
deserve  credit  in  giving  these  noble  creatures  such  good  protection.  The  general 
opinion  is  that  in  the  pastures  of  this  company  (which  are  Spanish  grants) 
there  are  between  250  and  300  antelope  which  for  the  present  at  least  are  safe. 

On  November  6,  1916,  Ligon  again  visited  this  region  in  quest  of 
wolves  and  ran  into  a  bunch  of  five  Navajo  Indians  with  four  pack 
horses  loaded  down  with  meat  and  hides  of  deer  and  antelope.  Most 
of  the  meat  was  jerked  and  sacked,  but  two  fresh  antelope  hides  were 
seen  among  the  deer  hides  tied  to  the  packs,  and,  from  the  shooting 
heard  in  the  open  country  where  the  antelope  had  been  ranging  and 
the  fact  that  no  more  antelope  were  seen  in  that  region  for  the  two 
weeks  of  his  stay,  Ligon  was  led  to  believe  that  the  antelope  had  been 
mostly  killed  or  driven  out. 

In  June,  1918,  he  wrote  to  the  Biological  Survey : 

Such  reports  as  I  have  received  indicate  that  there  are  no  antelope  in  the 
Pecos  Valley  proper,  but  there  are  some  south  and  southwest  of  Dunlap,  25  or 
30  miles  west  of  the  river. 

The  San  Augustine  Plains  are  the  center  of  abundance  of  the  ante- 
lope west  of  the  Rio  Grande  and  will  probably  be  the  scene  of  their 
last  stand  in  the  State.  The  location  is  ideal  for  an  antelope  preserve, 
which  would  be  the  only  possible  means  of  preventing  the  extermi- 
nation of  the  species. 

In  the  report  of  the  State  game  warden  for  1912-1914  (de  Baca, 
1914,  p.  23),  a  small  bunch  of  antelope  was  said  to  be  well  protected 
on  the  Urica  ranch,  owned  by  George  H.  Webster. 

In  a  letter  of  March  14,  1917,  O'Donel,  manager  of  the  Bell  ranch, 
in  San  Miguel  County,  estimated  the  number  of  antelope  protected 
in  the  pastures  of  this  ranch  at  from  200  to  300.     He  stated : 

I  regret  to  say  that  they  are  not  increasing,  notwithstanding  effective  pro- 
tection. The  number  that  have  been  poached  within  the  last  10  or  15  years  is 
negligible,  yet  there  are  fewer  antelope  here  than  when  I  first  knew  the  ranch 
19  years  ago.  I  am  convinced  that  the  antelope's  natural  enemies  are  sufficient 
to  keep  down  the  increase,  and  chief  among  these  are  the  eagles  and  coyotes. 

In  1916  Aldo  Leopold,  then  in  charge  of  New  Mexico  game  and 
fish  investigations  of  the  Forest  Service,  gathered  data  on  the 
number  of  antelope  in  New  Mexico,  using  figures  and  estimates  of 
forest  rangers,  game  wardens,  predatory-animal  trappers,  and  ranch 
owners.  He  reported  to  the  Forest  Service  a  total  of  1,740  antelope 
in  the  State,  of  which  250  were  given  as  on  national  forests,  765  in 
fenced  pastures,  and  725  on  open  range. 

Ligon  (1927,  p.  87)  gave  the  number  of  antelope  in  New  Mexico 
in  1926  as  approximately  2,950  animals,  and  showed  a  carefully 
prepared  map  of  the  areas  occupied  and  the  number  of  animals  in 
each  of  the  39  bands  known  to  be  in  the  State.    Since  the  elimination 
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of  wolves  and  a  great  reduction  of  numbers  of  coyotes  and  bobcats 
in  the  State  and  the  awakening  of  public  sentiment  to  the  importance 
of  protecting  and  increasing  the  game  animals,  there  seems  reason  to 
hope  for  the  gradual  increase  and  final  restoration  of  these  beautiful 
animals  to  certain  parts  of  their  old  range  in  numbers  to  insure  the 
perpetuation  of  the  species.     (See  also  Nelson,  1925.) 

General  habits. — Antelope  are  in  every  way  a  product  of  the  open 
country,  depending  for  protection  on  alertness,  speed,  numbers,  and 
a  clear  field  for  escape.  With  a  fair  start  no  native  animal  can 
catch  them  on  their  own  beat.  Good  race  horses  will  overtake  them 
on  smooth  ground,  but  as  soon  as  they  strike  a  stony  surface  the 
horses  are  left  far  behind.  The  great  herds  have  always  been  on 
the  wide  plains  and  in  the  open  valleys,  where  a  few  on  guard  could 
give  fair  warning,  their  white  signal  flashes  showing  far  and  their 
sharp  snorting  whistles  still  further  warning  the  herds  of  approach- 
ing danger. 

In  part  of  their  range  the  antelope  migrated  regularly  from  the 
high,  cool,  wind-swept  plains  where  they  spent  the  summer  to  lower, 
warmer,  more  sheltered  valleys  where  they  spent  the  winter,  but 
the  migrations  were  local  and  irregular.  In  the  lower,  warmer  part 
of  their  range  they  were  mainly  resident,  and  many  of  the  dwindling 
herds  remained  on  the  same  valley  slopes  for  generations,  circling 
and  soon  returning  when  driven  off  by  hunters,  dogs,  or  predatory 
animals. 

Food  habits. — Antelope  are  generally  considered  grazing  animals, 
mainly  because  they  live  out  on  open  grassy  plains  or  valleys  and  to 
some  extent  they  are.  Early  in  spring  the  writer  has  found  the 
stomachs  of  those  killed  by  coyotes  filled  with  a  combination  of  new 
green  grass  and  the  old  dry  grass  of  the  previous  year.  In  winter 
they  will  eat  grass  hay  and  alfalfa  hay,  but  they  seem  to  prefer  the 
latter.  They  eat  a  great  variety  of  plants,  are  fond  of  alfalfa,  and 
are  often  seen  picking  the  tips,  buds,  and  leaves  off  the  small  bushes 
and  low  plants.  At  times  they  eat  enough  sagebrush  leaves  to  flavor 
the  meat,  but  apparently  only  when  better  food  is  scarce.  Their 
delicate  lips  are  well  adapted  to  picking  the  seed-laden  heads  and 
capsules  of  grasses  and  other  plants,  and  when  food  is  abundant  they 
are  generally  fat  or  in  good  condition.  Even  above  the  surface  of 
the  snow  they  find  ample  food  if  the  range  has  not  been  overgrazed 
by  sheep  and  other  stock.  They  are  fond  of  salt  and  often  visit  "  salt 
licks  "  or  come  for  a  share  of  the  salt  placed  on  the  range  for  stock. 
They  usually  visit  watering  places  daily  where  these  are  conveniently 
located,  but  with  the  help  of  their  succulent  food  often  go  for  several 
days  without  water  if  they  must  go  far  to  reach  it. 

Breeding  habits. — Antelope  are  highly  polygamous,  and  early  in 
autumn  the  bucks,  now  with  horns  well  hardened,  begin  to  show 
signs  of  excitement.  Fierce  fights  take  place,  and  the  victors  exclude 
the  vanquished  from  the  herds  of  does,  which  are  guarded  and  kept 
together  until  the  rutting  season  is  over.  This  generally  lasts  into 
or  through  the  month  of  October.  After  the  rut  the  horns  of  the 
males  are  shed,  to  be  slowly  renewed  before  the  next  breeding  season. 
The  young,  usually  two  in  number,  are  generally  born  in  May,  are 
without  spots  or  other  strong  markings,  and  are  largely  dependent 
for  safety  on  their  excellent  concealing  coloration. 


1931]  MAMMALS  OP   NEW   MEXICO  27 

Economio  statics. — Aside  from  the  unusual  beauty  and  grace  of  the 
pronghorned  antelope  and  their  interest  as  the  single  representative 
of  a  unique  family  peculiar  to  North  America,  they  have  been  of 
great  practical  value  as  one  of  our  most  abundant  large  game  ani- 
mals, which  for  generations  have  provided  an  important  food  supply 
to  explorers,  travelers,  settlers,  and  hunters  generally. 

Their  principal  enemy  has  been  man;  but  now  with  reduced  num- 
bers their  old-time  enemies — the  coyotes,  wolves,  bobcats,  and  eagles — ■ 
unless  correspondingly  reduced  in  numbers,  will  be  able  to  get  most 
of  the  young,  while  coyotes  and  wolves  get  some  of  the  adults  when 
deep  snow  or  some  unusual  conditions  give  them  the  advantage. 
Sheep  scab  has  also  taken  some  antelope  and  possibly  played  an 
important  part  in  their  destruction  but  is  now  well  under  control. 

With  present  knowledge  and  experience  in  game  and  wild-life  con- 
trol, there  should  be  no  difficulty  in  maintaining  as  many  antelope 
as  desired  in  any  suitable  areas  where  summer  and  winter  food  is 
available  for  them. 

ANTILOCAPRA  AMERICANA  MEXICANA  Merkiam 

Mexican   Antelope;    Mexican   Pronghobn 

Antilocapra  americana  mexicana  Merriam,  Biol.  Soc.  Wash.  Proc.  14 :  31,  1901. 

Type. — Collected  in  Sierra  en  Media,  Chihuahua,  Mexico  (about  10  miles 
south  of  the  New  Mexico  border),  October  4,  1899,  by  E.  W.  Nelson  and  E.  A. 
Goldman. 

General  characters. — Colors  paler  than  in  americana;  showing  slight  cranial 
differences. 

Measurements. — Type  (young  adult  male):  Total  length,  1,420;  tail,  145; 
hind  foot,  410  millimeters. 

Distribution  and  habitat. — Upper  and  Lower  Sonoran  valleys 
and  plains  of  southwestern  New  Mexico.  Formerly  abundant  in 
the  most  arid  parts  of  the  State,  but  now  becoming  greatly  restricted 
in  numbers.     (Fig.  2.) 

Mearns  (1907,  pp.  226,  230)  in  his  report  on  the  Mexican  boundary 
survey,  said  of  this  form : 

The  pronghorn  antelope  is  already  a  rare  animal  in  the  region  of  the  South- 
west, where  it  ranged  in  thousands  twenty-five  years  ago.  *  *  *  The 
antelope  was  not  uncommon  from  the  Rio  Grande  to  the  Animas  Valley  during 
the  operations  of  the  International  Boundary  Commission,  and  antelope  and 
deer  were  largely  depended  upon  for  a  supply  of  fresh  meat.  A  trooper  of  the 
Second  Cavalry,  named  Swartz,  who  was  an  excellent  hunter,  turned  in  more 
than  80  antelopes  to  the  general  mess  from  May  to  July,  1892.  *  *  *  Along 
the  Boundary  Line  it  was  seen  at  every  camp  between  the  Rio  Grande  and 
the  Animas  Valley  west  of  the  San  Luis  Mountains  (Monuments  Nos.  1  to  68). 
In  the  vicinity  of  Dog  Spring  (Monument  No.  55),  New  Mexico,  30  were 
shot  for  food  between  May  21  and  June  13,  1892.  *  *  *  On  our  return  to 
this  region  in  1893,  antelope  were  abundant  on  the  West  Playas;  some  were 
seen  on  East  Playas;  and  at  Dog  Spring,  September  15  to  23  one  herd  of  30 
and  several  small  "  bunches  "  of  them  were  noted.  About  20  were  seen  on  the 
trip  from  Lang's  Ranch  to  Cajon  Bonito,  September  8,  1893.  *  *  *  On  the 
San  Luis  Mountains  they  were  found  up  to  1,650  meters  (5,412  feet). 

In  1908  E.  L.  Munson,  of  Fort  Bayard,  in  a  letter  to  the  Biological 
Survey,  reported  antelope  as  common  along  both  sides  of  the  South- 
ern Pacific  Kailroad  from  the  Rio  Grande  to  the  Arizona  line,  and 
several  good-sized  bunches  between  Fort  Bayard  and  Deming.     In 
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the  same  year,  J.  W.  Stafford,  the  writer's  camp  man,  reported  a  few 
antelope  between  Palomas  and  Monticello  and  west  of  Engel  in 
the  Rio  Grande  Valley,  and  also  two  bunches  that  had  been  seen 
about  6  miles  east  of  Carthage.  In  1907  nine  were  reported  along 
the  road  between  Redrock  and  Lordsburg. 

In  1908,  with  the  assistance  of  Goldman  and  Birdseye,  the  writer 
covered  a  large  part  of  the  desert  country  south  and  west  of  Deming 
and  obtained  many  notes  on  the  range  and  abundance  of  antelope. 
On  the  train  between  El  Paso  and  Deming  he  saw  4  near  the  station 
of  Lanark,  and  at  Deming  the  driver  reported  a  bunch  of  3  seen 
about  7  miles  west  of  town,  and  said  there  were  a  good  many  on  the 
plains  south  of  Deming.  In  the  Animas  Valley  Goldman  and  Birds- 
eye  saw  3  on  the  plain  about  15  miles  north  of  the  Adobe  ranch, 
and  a  few  days  later  (August  6)  the  writer  saw  3  in  the  same 
locality ;  on  August  9,  3  were  seen  near  the  Gray  ranch  in  the  south- 
ern part  of  the  valley,  and  the  following  day  4  single  antelope  were 
observed  between  the  Gray  and  Lang  ranches.  On  August  11  the 
writer  saw  1  on  the  summit  of  San  Luis  Pass  and  another  on  the 
Cienega  ranch  in  Play  as  Valley,  and  a  few  days  before  a  cowboy 
reported  a  bunch  of  13  near  High  Lonesome  in  the  southern  end  of 
this  valley.  In  the  southern  part  of  the  Animas  Valley  at  this  time 
the  ranchmen  reported  antelope  seen  in  small  bunches  almost  every 
day,  and  bunches  of  16,  27,  and  35  seen  during  the  preceding  winter. 
They  estimated  200  or  300  animals  in  Animas  Valley,  and  from 
reports  the  writer  estimated  100  in  Playas  Valley  and  50  in  Hachita 
Valley  and  south  of  Deming  at  that  time.  Later  in  the  season 
Goldman  reported  them  as  occurring  in  small  numbers  in  the  vicinity 
of  Tres  Hermanos,  a  group  of  desert  mountains  southwest  of  the 
Florida  Mountains,  and  on  the  White  Water  Plain  about  30  miles 
northwest  of  Deming. 

In  1909  Goldman  reported  antelope  as  rather  common  on  the  plain 
10  or  12  miles  to  the  south  of  Lake  Valley  and  thence  southward; 
a  few  at  the  base  of  the  Salada  Hills  about  15  miles  west  of  Las 
Palomas ;  and  also  a  few  in  the  valley  east  of  Socorro.  The  writer 
has  not  been  able  to  examine  any  specimens  from  the  Great  Desert 
valleys,  Jornada  and  Tularosa,  east  of  the  Rio  Grande,  but  from  the 
nature  of  the  country  he  assumes  that  these  also  may  be  the  Mexican 
form.  Gaut  reported  a  few  small  bunches  in  the  southern  part  of  the 
Tularosa  Valley  in  1903,  and  they  were  reported  from  the  middle 
and  northern  parts  of  the  Jornado  Valley  in  1906  and  1909  and  from 
west  of  the  Organ  Mountains  in  1908. 

In  this  desert  region  in  times  past  the  antelope  were  hunted  at 
all  seasons,  and  were  forced  to  rely  mainly  upon  their  speed  and 
alertness  for  protection.  In  Ligon's  report  (1927)  about  366  ante- 
lope are  shown  on  his  map  within  the  range  of  this  southern  form. 
With  an  awakened  sentiment  for  their  protection,  it  would  now 
seem  probable  that  they  may  be  able  to  hold  their  own  or  possibly 
increase  in  numbers  over  these  great  desert  valleys,  where  they  add 
so  much  to  the  interest  and  value  of  the  region. 
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ANTLERS   OF    DEER 

A  Immature  Rocky  Mountain  mule  deer  (Odocoileus  hemionus  macrotis)  from  Clayton,  N  Mex  ; 
B  adult  Rocky  Mountain  mule  deer  from  the  Gallinas  Mountains,  showing  typical  forked 
antlers-  C  little  Sonora  deer  (O.  couesi)  from  the  Mimbres  Range,  on  same  scale  as  Band  u; 
D,  plains  white-tailed  deer  (O.  virginianus  viacrourus)  from  Oklahoma,  showing  the  single-beam 
type  of  antlers. 
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Family  CERVIDAE:  Deer  and  Elk 
ODOCOILBUS  HEMIONUS  MACROTIS  (Say) 
Rocky  Mountain  Mxjle  Deer;  Pahna  of  the  Taos  Indians 
Cariacus  macrotis  Say,  Long's  Expedition  to  Rocky  Mountains  2:  88,  1825. 
Type  locality. — Mora  River,  near  the  present  town  of  Mora,  N.  Mex.' 
General  characters. — Size  large;  antlers  forked  (pi.  2,  A  and  B),  deciduous; 
ears  very  large ;  glandular  area  on  upper  part  of  metatarsus  about  4  or  5  inches 
long;  colors  dark  gray  in  winter,  dark  reddish  brown  in  summer;  tail  short 
and  white  with  black  tip,  large  white  rump  patches  at  sides  of  tail. 

Measurements. — Adult  male  from  Manzano  Mountains:  Total  length,  1,690; 
tail,  221;  hind  foot,  490;  ear,  from  crown  (dry),  225  millimeters. 

Distribution  and  habitat. — The  large  dark-colored  mule  deer  of 
the  mountains  of  all  except  the  southern  part  of  New  Mexico  (fig.  3), 
is  represented  in  the  Na- 
tional Museum  collection 
by  specimens  from  the  Taos 
Mountains,  the  headwaters 
of  the  Pecos  Kiver,  and 
from  the  Manzano,  Sacra- 
mento, San  Juan,  Gallinas, 
and  Mogollon  Mountains. 
The  deer  are  still  found 
in  considerable  numbers 
throughout  these  ranges 
and  over  most  of  the  rough 
and  unsettled  part  of  the 
State.  In  the  valleys,  es- 
pecially in  the  more  settled 
part,  they  have  become 
very  scarce  or  have  entirely 
disappeared  through  per- 
sistent hunting.  In  north- 
western New  Mexico,  in  the 
Navajo  country,  they  are 
conspicuously  absent,  as 
are  antelope  and  other 
game  not  protected  by  the 
religious  beliefs  of  these 
hunting  Indians.  In  the  type  region  of  northeastern  New  Mexico 
A.  H.  Howell  found  mule  deer  still  present  in  small  numbers  in  the 
canyons  of  the  Raton  Range  in  1903,  and  in  the  same  year  the  writer 
found  them  common  a  little  farther  south  along  the  rough  northern 
escarpment  of  the  Staked  Plains.  At  that  time  all  the  deer  in  that 
region  were  said  to  be  mule  deer,  but  in  1820  the  hunter  for  Major 

7  The  exact  characters  of  hemionus  and  the  consequent  relation  to  macrotis  will  probably 
never  be  known,  as  there  is  little  chance  of  ever  securing  a  specimen  of  hemionus  from 
near  its  type  locality,  the  mouth  of  the  Big  Sioux  River,  southeastern  South  Dakota, 
but  sufficient  evidence  is  found  to  warrant  recognizing  the  Rocky  Mountain  form  as 
subspecifieally  different  from  the  Plains  form.  Before  the  names  of  the  mule  deer  can 
be  satisfactorily  settled,  it  is  important  that  specimens  be  secured  from  near  the  type 
localities  of  the  species  that  have  been  described,  and  any  fragments  of  an  old  skull 
containing  teeth  may  prove  of  great  assistance  in  determining  characters.  Horns  are 
of  little  value  for  comparison,  and  the  skulls  of  does  are  more  important  than  those  of 
the  bucks.  Skins  not  too  faded  to  show  color  are  important  for  comparison,  and  even 
skins  without  legs,  collected  by  hunters  near  the  type  localities,  may  be  of  great  assistance. 


Figure  3. — Distribution  of  mule  deer  in  New  Mex- 
ico, the  shaded  areas  showing,  approximate 
distribution,  the  spots  showing  actual  records  : 
1,  Odocoileus  hemionus  macrotis;  2,  0.  hemionus 
canus.     Type  locality   circled 
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Long's  party  reported  two  white-tailed  deer  in  the  bunch  of  five  from 
which  he  obtained  the  type  of  macrotis.  L.  L.  Dyche  wrote  that  they 
were  common  in  the  mountains  about  the  headwaters  of  the  Pecos 
and  Mora  Rivers  when  he  was  there  in  1881,  and  in  these  same  moun- 
tains the  writer  found  them  still  common  in  1903,  from  7,000  up  to 
12,000  feet.  From  the  middle  of  July  to  the  middle  of  August  only 
does  and  fawns  were  found  at  the  lower  altitudes,  while  a  dozen 
bucks  were  seen  in  different  places  between  11,000  and  12,000  feet, 
around  Pecos  Baldy  and  the  Truchas  Peaks.  At  that  time  the  deer 
were  all  in  the  dark  red  coats  and  the  bucks  with  well-grown  velvety 
horns  were  generally  alone,  and  keeping  very  quiet  on  the  open  slopes, 
where  they  were  free  from  insect  pests  and,  overlooking  the  country 
below  them,  they  were  comparatively  safe  from  enemies.  One  old 
buck,  a  couple  of  thousand  feet  below,  which  the  writer  picked  out 
with  a  field  glass  from  the  top  of  Truchas  Peak,  was  so  large  that 
it  had  the  appearance  of  an  elk,  and  so  a  second  trip  was  made 
around  the  peak  for  closer  inspection.  It  proved,  however,  to  be 
one  of  the  giants  of  its  species,  with  magnificent,  nearly  full- 
grown  horns. 

During  the  fall  of  1903  and  the  summer  of  1904  mule  deer  were 
found  common  on  both  slopes  of  the  Taos  Mountains  and  in  the 
Culebra  and  Cabresto  Ranges  farther  north.  They  were  then  most 
common  in  the  dense  windfalls  and  old  burns  high  up  on  the  slopes 
of  the  ranges,  where  they  were  protected  from  men  and  domestic 
stock.  Late  in  the  fall  they  were  said  to  come  down  into  the  foothills 
and  also  the  canyons,  where  a  few  years  before  they  had  been  slaugh- 
tered in  great  numbers.  McClure  Surber,  while  in  the  mountains 
about  Twining  from  October  7  to  December  27,  found  no  signs  of 
deer  high  up  in  the  mountains,  but  was  told  that  during  the  winter 
of  1885,  263  mule  deer  had  been  killed  in  Hondo  Canyon  and  almost 
as  many  during  the  fall  and  winter  of  1886.  During  July  and 
August  of  1904  they  were  common  about  Wheeler  Peak  above  11,000 
feet.  A  doe  with  fawns  was  seen  above  10,000  feet  but  her  presence 
was  probably  accounted  for  by  the  pressure  of  an  overstocked  range 
and  thickly  settled  valleys  below.  The  deer  were  conspicuously  scarce 
in  the  parts  of  the  range  devoted  mainly  to  sheep  grazing,  but  they 
seemed  to  be  on  good  terms  with  cattle  and  horses  where  the  range 
was  not  badly  overstocked. 

In  the  San  Juan  Mountains  west  of  the  Rio  Grande  there  were 
said  to  be  a  few  mule  deer,  but  in  a  week's  work  over  the  top  of  this 
range  in  1904  the  writer  did  not  find  a  track  or  even  an  old  horn. 
The  range  is  so  open  and  accessible  that  sheep  and  hunters  have 
apparently  excluded  the  deer.  Still  farther  west  in  the  Gallinas 
Range,  or  Mesa  Prieta,  they  were  fairly  common  that  year,  as  they 
were  also  the  following  year  in  the  Jemez  Mountains.  A  fine  buck 
killed  on  the  Mesa  Prieta  on  October  10  was  estimated  to  weigh  300 
pounds  and  was  in  the  full  bloom  of  its  early  winter  gray  coat  with 
black  breast  and  coal-black  face  band  and  a  strong  buffy  suffusion 
of  the  lighter  parts  characteristic  of  this  mountain  deer.  The  great 
extent  of  steep,  rocky  slopes  and  the  dense  scrub  oak  of  these  ranges 
have  furnished  natural  protection  and  the  favorite  food  of  the  mule 
deer  long  after  they  were  driven  from  the  more  accessible  areas.  The 
same  favorable  conditions  prevail  over  much  of  the  Jemez  Moun- 
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tains  farther  south,  where  late  in  August  and  early  in  September 
of  1906  the  deer  were  common  throughout  the  roughest  and  most 
densely  forested  parts.  Here,  as  elsewhere,  the  does  and  fawns  were 
on  the  lower  slopes  and  the  bucks  mainly  around  the  higher  peaks. 
On  Santa  Clara  Peak  two  does  were  seen  down  near  the  edge  of  the 
nut  pines  at  7,000  feet,  while  an  old  doe  kept  her  "awn  hidden  in 
a  spruce  gulch  near  camp  farther  up  the  creek  ?'  8,000  feet.  The 
slender  tracks  of  the  does  were  common  throug1  jut  the  yellow-pine 
belt,  while  the  heavy  tracks  of  old  bucks  wee  frequently  seen  on 
Santa  Clara  and  Pelado  Peaks  to  the  very  s1"  .imits.  On  Pelado  Peak 
between  10,000  and  11,000  feet  on  September  6,  four  magnificent  old 
bucks  were  seen  together  feeding  in  a  little  park.  They  were  still 
in  the  rich  red  coat  with  full-grown  velvet-covered  horns,  and  though 
not  more  than  100  yards  away  they  looked  almost  as  large  as  elk. 
The  next  morning  not  far  from  camp  in  Valle  San  Antonio  at  8,500 
feet,  another  bunch  of  four  large  deer  in  the  red  coat  came  down 
to  the  creek  to  drink  an  hour  before  sunrise.  All  those  seen  up  to 
September  10  were  still  in  the  red  coat. 

In  the  San  Mateo  or  Mount  Taylor  group  just  north  of  Laguna  a 
few  old  deer  horns  were  seen  in  1906,  but  no  deer  or  tracks,  and  they 
were  evidently  scarce  in  this  range  as  well  as  in  the  Zuni  Mountains. 
In  the  Manzano  Mountains  in  1903,  Gaut  found  mule  deer  common 
along  the  higher  slopes  and  obtained  several  specimens  in  the  dark- 
gray  early  winter  coat.  Usually  in  pleasant  weather  the  deer  were 
found  on  the  open  brushy  slopes  of  scrub  oak  and  mountain  mahog- 
any, and  in  snowy  weather  in  the  dense  forests  of  spruce  and  aspen. 
During  severe  storms  even  in  this  narrow  desert  range  the  deer  were 
said  to  come  down  low  in  the  foothills.  Gaut  also  found  a  few  deer 
in  the  Mesa  Jumanes  and  in  the  Jicarilla,  Gallinas,  and  Capitan 
Mountains  and  the  rough  country  surrounding  them  in  Lincoln 
County.  The  same  year  ( 1902)  the  writer  found  mule  deer  fairly  com- 
mon throughout  the  Sacramento  Mountains  and  on  Sierra  Blanca, 
where  tracks  were  seen  up  to  12,000  feet.  Over  most  of  the  Mesca- 
lero  Indian  Reservation  the  deer  were  scarce,  as  Indians  are  expert 
hunters  and  buckskin  formed  a  part  of  their  clothing  and  also  a 
foundation  for  bead  work;  but  in  the  remote  corners  of  the  reserva- 
tion and  over  other  parts  of  the  range,  especially  along  the  heavily 
timbered  summit,  the  deer  seemed  to  be  fairly  common. 

All  the  deer  the  writer  has  seen  from  high  up  in  the  Sacramento 
Mountains  seem  to  be  the  dark  northern  form,  but  it  is  very  probable 
that  those  keeping  to  the  low  desert  spurs  of  the  Guadalupe  Range 
farther  south  are  the  gray  mule  deer.  In  1900,  M.  H.  Webb,  of 
El  Paso,  Tex.,  told  E.  W.  Nelson  that  the  mule  deer,  then  common 
in  the  Sacramento  Mountains,  often  attained  very  large  size,  one 
which  he  had  killed  the  previous  fall  weighing  375  pounds  and 
another  killed  in  the  foothills  the  same  season  weighing  425  pounds 
after  being  disemboweled. 

During  the  open  season  of  1914  reports  from  the  Forest  Service 
showed  that  on  the  Alamo  National  Forest  86  deer  were  killed ;  on 
the  Lincoln,  34;  on  the  Manzano,  11;  on  the  Jemez,  16;  on  the  Pecos, 
3 ;  on  the  Carson,  25 ;  on  the  Datil,  243 ;  and  on  the  Gila,  600.  No 
distinction  was  made  as  to  species,  but  probably  half  of  those  killed 
on  the  Datil  and  Gila  Forests  were  the  little  whitetail,  while  the 
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others  were  mainly,  if  not  all,  mule  deer.  By  this  count  a  total  of 
1,018  deer  were  killed  and  accounted  for  on  the  national  forests  of 
New  Mexico  in  one  year. 

In  the  1915  open  season  the  Forest  Service  reported  on  the  Alamo 
National  Forest  57  deer  killed ;  on  the  Lincoln,  28 ;  on  the  Manzano, 
20 ;  on  the  Carson,  8 ;  on  the  Santa  Fe,  40 ;  on  the  Gila,  203 ;  and  on 
the  Datil,  300,  a  total  of  656  deer  killed  on  national  forests.  Prob- 
ably at  least  half  of  those  killed  on  the  Gila  and  Datil  Forests  were 
the  little  whitetail,  the  others  mainly  mule  deer. 

The  Forest  Service  reports  for  1916  show  that  on  the  Alamo- 
Lincoln  National  Forest  127  deer  were  killed;  on  the  Manzano,  32; 
on  the  Santa  Fe,  50 ;  on  the  Carson,  34 ;  on  the  Gila,  125 ;  and  on  the 
Datil,  250. 

The  mule  deer  of  the  Mogollon  Mountains  is  referred  to  the 
Rocky  Mountain  form,  although  in  cranial  characters  a  tendency 
is  shown  toward  the  lighter  skull  and  dentition  of  the  southern 
gray  mule  deer.  It  is  a  mountain-forest  species  with  the  gray 
heavily  clouded  with  black,  and  the  white  markings  suffused  with 
buff  as  in  those  of  the  northern  mountains.  In  1906  this  species 
was  numerous  in  the  mountains  about  the  head  of  the  Rio  Mimbres 
and  about  the  main  Mogollon  peaks  in  the  Tularosa,  western  Datils, 
Elk,  and  San  Francisco  Ranges.  In  1908  E.  A.  Goldman  reported 
them  from  the  western  base  of  the  mountains  along  the  Gila  and 
San  Francisco  Rivers,  and  in  1909  as  occurring  west  of  Chloride  and 
Kingston  on  the  east  slope  of  the  Mimbres,  and  in  the  San  Mateo, 
Magdalena,  Calluro,  and  Zuni  Mountains.  In  1905  Hollister  reported 
them  as  then  rare  in  the  Zuni  Mountains  8  and  the  low  ranges  between 
there  and  the  Magdalenas,  except  in  the  eastern  range  of  the  Datils, 
where  he  found  them  fairly  common. 

On  the  head  of  the  Mimbres  River  during  the  latter  part  of  May, 
1906,  the  mule  deer  were  common  about  the  writer's  camp,  singly  or 
in  small  bunches  of  three  or  four.  They  were  then  without  horns 
and  were  all  in  the  dark-red  summer  coat.  In  August  of  1908  they 
were  still  common  through  this  region  and  to  the  north,  about  Beaver 
Lake  and  the  Elk  Mountains.  The  velvet-covered  horns  were  then 
(August  28)  practically  full  grown.  During  the  latter  half  of 
October,  1906,  while  camped  at  8,000  feet  near  the  highest  peaks  of 
the  Mogollons,  the  writer  had  a  good  chance  to  observe  the  range  of 
these  deer,  which  were  then  common  up  to  the  highest  peaks,  or  at 
least  to  10,500  feet,  when  the  first  snows  began  to  fall.  All  the  tracks 
seen  at  these  high  altitudes  were  large  and  evidently  made  by  the 
bucks.  A  number  of  does  and  fawns  were  seen  lower  down  between 
8,000  and  9,000  feet.  All  were  then  in  the  fresh  dark  winter  coat  with 
a  maximum  of  black  on  the  breast  and  face.  Even  when  seen  in  the 
woods  at  reasonably  close  range,  the  very  dark  colors  were  strikingly 
conspicuous. 

In  1908  the  mule  deer,  which  were  once  common  in  the  Burro 
Mountains,  had  entirely  disappeared  from  that  range,  mainly 
through  market  hunting,  and  it  is  now  impossible  to  say  whether 
they  were  this  northern  species  or  the  gray  mule  deer.    Possibly  the 

8  In  1856  C.  B.  R.  Kennerly  (1856.  pp.  5-6)  reported  numerous  herds  of  these  deer 
both  east  and  west  of  Zuni,  where  they  are  now  very  scarce  or  all  gone. 


1931]  MAMMALS   OF   NEW   MEXICO  33 

southern  form  originally  inhabited  the  foothill  country  around  the 
southern  border  of  the  Mogollon  Mountains,  but,  if  so,  it  has  been 
entirely  killed  or  driven  out  from  the  valleys  and  low,  easily  ac- 
cessible foothills.  As  the  country  becomes  more  densely  settled, 
the  deer  will  be  exterminated  from  other  mountains  and  rough  coun- 
try unless  great  care  is  taken  to  furnish  them  adequate  protection. 

In  1915  Ligon  reported  a  few  bunches  of  mule  deer  seen  on  a  trip 
through  the  Mogollon  Mountain  country.  He  was  told  that  they 
were  not  half  so  plentiful  as  they  had  been  the  previous  year  on 
account  of  the  great  number  slaughtered  in  the  region  both  in  and 
out  of  season  without  regard  to  age  or  sex.  During  the  open  season 
hunters  were  so  numerous  that  it  was  dangerous  to  be  in  the  woods. 
In  January  of  the  next  year  he  reported  the  species  fairly  common 
in  the  Guadalupe  Mountains  south  of  Queen,  where  he  saw  one  doe 
and  many  tracks  of  others. 

In  the  absence  of  State  or  Federal  game  refuges  in  New  Mexico 
some  of  the  large  ranches  have  done  their  best  to  preserve  a  rem- 
nant of  the  native  game.  On  the  ranch  of  the  Adams-Bartlett 
Cattle  Co.,  in  Colfax  County,  between  3,000  and  4,000  deer  were  esti- 
mated in  1914  (De  Baca,  1914,  p.  23)  on  more  than  400,000  acres  of 
well-fenced  and  guarded  land.  In  1918  William  H.  Bartlett  reported 
several  thousand  deer  on  the  ranch. 

On  another  large  ranch,  that  of  the  Bell  Cattle  Co.  in  eastern  San 
Miguel  County,  C.  M.  O'Donel,  general  manager  of  the  company,  in 
a  letter  of  March  14,  19,17,  reports  2,000  to  3,000  mule  deer,  but  says 
that- 
even  so  it  does  not  appear  that  there  are  as  many  as  there  should  be,  consider- 
ing that  practically  none  have  been  killed  for  18  or  19  years  inside  our  fences, 
though  they  sometimes  go  outside  and  are  slaughtered  by  hunters. 

With  the  reduction  in  numbers  of  predatory  animals,  better  en- 
forcement of  game  laws,  and  the  provision  of  suitable  refuges  and 
winter  range  these  finest  deer  of  the  State  should  be  maintained 
over  the  rough,  mountainous  areas  in  any  abundance  desired. 

ODOCOILEUS    HEMIONUS    CANUS    Mereiam 
Gray  Mule  Deeb 
Odocoileus  hemionus  canics  Merriam,  Wash.  Acad.  Sci.  Proc.  3:  560,  1901. 

Type. — Collected  at  Sierra  en  Media,  Chihuahua,  Mexico,  October  7,  1900, 
by  E.  W.  Nelson  and  E.  A.  Goldman. 

General,  characters. — In  color  much  paler  gray  in  winter  and  more  yellowish 
red  in  summer  than  macrotis;  horns  generally  lower,  wider,  and  slenderer. 

Measurements.— Type  (male  adult)  :  Total  length,  1,830;  tail,  230;  foot,  500; 
ear,  from  crown  (dry),  215  millimeters. 

Distribution  amd  habitat. — The  pale  gray  mule  deer  are  still  com- 
mon in  the  desert  ranges  of  southwestern  New  Mexico.  (Fig.  3.)  In 
1908  Goldman  and  Birdseye  found  them  in  the  Animas,  San  Luis, 
Peloncilla,  Hatchet,  and  Hachita  Mountains  and  in  the  surrounding 
foothills  and  adjoining  gulches.  Their  range  often  extends  down  to 
the  edge  of  mesquite  and  other  Lower  Sonoran  vegetation,  but  is 
mainly  Upper  Sonoran.  They  were  not  found  near  the  higher  parts 
of  these  ranges  where  the  little  whitetail  was  most  common.  On  the 
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west  slope  of  the  Animas  Mountains  they  were  seen  as  low  as  5,500 
feet,  and  along  the  foothills  of  the  Playas  Valley  they  were  reported, 
occasionally  ranging  out  in  the  open  valley.  One  was  killed  in 
the  Hachita  Mountains  at  one  of  the  mining  camps  in  July  of  that 
year,  and  a  big  buck  was  said  to  be  frequently  seen  on  Walnut  Creek 
not  far  from  High  Lonesome  at  the  southern  end  of  the  Playas 
Valley.  They  were  reported  in  the  foothills  bordering  Deer  Creek 
near  the  Culberson  ranch,  and  a  fine  head  with  antlers  was  picked  up 
near  the  Lang  ranch  in  the  southern  part  of  Animas  Valley.  In  the 
San  Luis  Mountains  Goldman  reported  them  as  occurring  sparingly 
in  the  foothills  from  about  5,300  to  6,500  feet.  In  the  Hatchet  Moun- 
tains he  found  a  few  tracks  at  about  6,000  feet.  He  also  reported 
them  as  occurring  sparingly  in  the  Florida  Mountains,  where  they 
had  formerly  been  more  abundant  and  had  ranged  out  for  some 
distance  on  tne  plains. 

All  the  specimens  collected  or  examined  from  these  mountains  near 
the  southern  border  of  the  State  are  typical  canias,  as  would  naturally 
be  expected  from  the  character  of  the  country  that  they  inhabit  and 
from  their  proximity  to  the  type  locality  of  this  desert  species.  Their 
northern  limit,  however,  is  not  easily  established,  as  the  deer  have 
disappeared  from  the  low  and  open  country  north  of  Deming.  In 
the  Burro  Mountains  Goldman  reported  the  mule  deer  as  practi- 
cally exterminated,  except  for  a  few  still  said  to  occur  along  the 
lower  western  slope.  These  and  others  of  which  he  saw  the  tracks 
along  the  Gila  Canyon  near  Redrock  and  those  reported  near  the 
town  of  Gila  ought  to  be  of  this  species,  but  no  specimens  were 
obtained.  Mule  deer  have  been  reported  from  the  Franklin,  Organ, 
and  San  xlndres  Mountains  east  of  the  Rio  Grande,  but  no  speci- 
mens have  been  taken.  It  is  highly  probable  that  these  deer,  as  well 
as  those  occupying  the  desert  spurs  along  the  western  base  of  the 
Guadalupe  Mountains,  can  also  be  referred  to  canws,  as  the  character 
of  the  country  is  identical  with  that  in  which  the  speciee  is  known. 
Its  range  seems  to  be  mainly  restricted  to  the  extreme  desert  type  of 
the  Upper  Sonoran  mountains  and  foothills.  In  many  places  where 
the  deer  are  most  abundant  there  is  no  known  open  water  for  long 
distances,  and  it  seems  probable  that  they  are  able  to  exist  on  the 
moisture  derived  from  fleshy  and  moisture-storing  desert  plants,  such 
as  agave,  yucca,  and  sotol  (Dasylirion).  Their  ability  to  live  at  long 
distances  from  water  has  been  their  greatest  protection,  both  from 
hunters  and  from  the  crowding  of  the  range  by  domesticated  stock. 

ODOCOILEUS  VIRGINIANUS  MACROURUS8    (Rafinesqtje) 
Plains  White-tailed  Deer;  Pah-htt-ma'na  (Stream  Deer)  of  the  Taos  Indians 
Corvus  [sic]  macrourus  Rafmesque,  Amer.  Mo.  Mag.  1 :  436,  1817. 

Type  locality. — Plains  of  Kansas  River. 

General  characters. — Size  large  for  a  whitetail;  horns  with  upright  prongs 
from  a  single  beam  (pi.  2,  D)  ;  leg  glands  small  and  low  down  on  metatarsus; 

9  Until  the  rl^er  of  North  America  are  more  thoroughly  studied,  it  seems  best  to  use 
provisionally  the  name  macrouruc  for  the  pale  white-tailed  deer  of  the  mountains  and 
plains  of  New  Mexico  east  of  the  Rio  Grande.  The  only  specimens  from  the  State  avail- 
able for  study  are  a  few  skulls  from  the  east  slope  of  the  Sacramento  Mountains,  but 
there  are  two  ?ood  specimens  from  close  to  the  southeastern  corner  in  the  sand-hill 
region  north  of  Monahans,  Tex.     This  name  is  also  used  for  the  Colorado  whitetail. 
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tail  long  and  bushy;  ears  small;  color  pale  gray  in  winter,  yellowish  red  in 
summer ;  lower  parts  and  lower  surface  of  tail  white. 

Measurements. — Female  adult:  Total  length,  1,850;  tail,  245;  hind  foot  425; 
ear  from  crown  (dry),  145  millimeters. 

Distribution  and  habitat. — White-tailed  deer  still  occupy  the  east- 
ern slopes  of  the  Sacramento  and  Sangre  de  Cristo  Mountains  and 
the  stream  valleys  and  gulches,  reaching  out  on  the  plains  farther 
east.  (Fig.  4.)  In  1901  they  were  still  common  in  the  sand-dune 
country  30  to  40  miles  east  of  Carlsbad,  and  there  were  a  few  on 
the  west  side  of  the  Pecos  Valley.  In  1902  they  were  common  along 
the  east  slope  of  the  Sacramento  Mountains,  especially  in  the  willow- 
bordered  stream  valleys.  In  the  northeastern  corner  of  the  Mesca- 
lero  Apache  Indian  Reservation  they  were  especially  abundant,  and 
this  section  was  known  as  the  "  whitetail "  country.  At  Ruidoso, 
near  this  corner,  the  writer 
examined  30  sets  of  deer 
horns  brought  in  by  the  In- 
dians from  the  vicinity, 
about  half  of  which  were 
whitetails.  The  same  year 
Gaut  reported  white-tailed 
deer  as  common  in  Gallo 
Canyon  north  of  the  Jica- 
rilla  Mountains.  He  also 
reported  them  in  the  vicin- 
ity of  Corona.  In  1903 
they  were  still  common 
along  the  east  slopes  of  the 
Pecos  River  and  Taos 
Mountains,  inhabiting  the 
willow  stream  bottoms  and 
aspen  slopes  of  the  range 
and  being  especially  com- 
mon along  Coyote  Creek 
north  of  Mora.  In  1904  the 
Taos  Indians  told  the  writ- 
er that  white-tailed  deer 
were  then  very  rare  on  the 
west  slope  of  their  mountains  but  still  fairly  common  along  the 
east  slope  of  the  range. 

On  the  Bell  ranch,  in  San  Miguel  County,  the  manager,  C.  M. 
O'Donel,  in  a  letter  of  March  14,  1917,  wrote : 

We  used  to  have  a  bunch  of  15  or  20  whitetail  running  in  the  river  bottoms 
at  the  lower  end  of  the  ranch,  but  when  the  railroad  was  built  through  that 
part  of  the  grant  in  1902  they  were  all  either  shot  or  run  out.  I  heard  of  one 
last  year,  but  he  has  not  been  seen  again. 

Generally  this  species  is  found  in  the  willow  thickets  of  Upper 
Sonoran  and  Transition  Zones,  but  it  sometimes  penetrates  to  the 
high  mountain  slopes  where  conditions  are  favorable  for  food  and 
protection.  On  July  23,  1903,  on  the  east  side  of  Pecos  Baldy,  the 
writer  saw  a  small  whitetail  buck  in  the  red  summer  coat  with  half- 
grown  velvet  horns,  at  11,400  feet,  just  below  timber  line.  This  habit 
of  seeking  the  highest  elevation  during  the  time  when  their  horns  are 
soft  and  tender  is  common  with  the  bucks  of  most  species  of  deer  in 


Figure  4. — Distribution  of  white-tailed  4eer  in 
New  Mexico:  1,  Odocoileus  virginianus  macro- 
urus ;  2,   O.  couesi 
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mountainous  regions  and  has  little  bearing  on  the  general  distribu- 
tion of  the  species.  It  is  considered  an  effort  to  avoid  the  annoyance 
of  flies  and  other  insects  lower  down.  While  the  does  and  fawns 
usually  remain  at  lower  altitudes  during  the  summer,  they  also  work 
gradually  upward  toward  fall  and  descend  with  the  first  heavy  snows. 
It  is  therefore  difficult  to  assign  zonal  positions  to  most  species  of 
deer  in  mountainous  countries,  and  the  difficulty  increases  as  the 
animals  become  more  scarce  and  are  more  disturbed  by  hunting. 

This  white-tailed  deer  will  soon  become  exterminated  from  the  open 
country  in  New  Mexico,  and  the  only  possible  hope  of  keeping  it  from 
entirely  disappearing  from  the  State  will  be  to  give  it  a  permanently 
protected  breeding  ground  where  conditions  are  suitable  for  food  and 
shelter.  Within  its  present  range  these  conditions  could  be  obtained 
in  great  perfection  on  the  eastern  slope  of  the  Sacramento  Mountains 
and  along  the  southern  and  eastern  slopes  of  the  Sangre  de  Cristo 
Range. 

ODOCOILEUS  COUESI   (Coues  and  Yarrow) 

Sonora  Deer;  Fantail 
Cariacus  mrginianus  var.  couesi  Coues  and  Yarrow,  Wheeler  Survey  5 :  72,  1875. 

Type  locality. — Camp  Crittenden,  Pima  County,  Ariz. 

General  characters. — The  Sonora,  or  fantail,  deer  are  about  half  the  size  or 
weight  of  the  Virginia  whitetail,  which  they  resemble,  in  antlers  (pi.  2,  C)  and 
general  characters.  The  old  bucks  reach  a  maximum  of  about  100  pounds  in 
weight  and  the  does  probably  75  pounds.  They  are  graceful  little  deer  with 
large  ears  and  long  bushy  tails  that  spread  when  erect  in  great  white  fans, 
blending  with  the  white  of  the  inner  surface  of  the  hams  and  the  belly  until, 
as  the  deer  go  bounding  away  through  the  brush,  the  gray  body  is  often  lost  to 
view  in  a  series  of  white  flashes  that  seem  larger  than  the  whole  deer.  From 
the  stubby-tailed  mule  deer  of  the  same  region  they  are  easily  distinguished, 
even  at  long  range,  by  their  small  size,  long  white  tails  and  the  gray  summer 
coats  of  adults. 

Measurements. — Large  buck :  Total  length,  1,530 ;  tail  270 ;  hind  foot  402  ;  ear 
from  crown,  203  millimeters. 

Distribution  and  habitat. — In  New  Mexico  the  Sonora  deer  occupy 
the  mountain  ranges  west  of  the  Rio  Grande  as  far  north  as  the 
Datils  and  possibly  to  the  Zuni  Mountains.  (Fig.  4.)  There  are 
specimens  in  the  Biological  Survey  collection  from  the  Animas, 
Mimbres,  Mogollon,  San  Mateo,  and  San  Francisco  Mountains.  In 
1908  Goldman  reported  them  as  formerly  abundant  in  the  Burro 
Mountains,  but  at  that  time  apparently  all  gone.  In  1909  he  was 
told  by  residents  that  there  were  a  very  few  of  them  in  the  Zuni 
Mountains,  but  in  previous  years  neither  Hollister  nor  the  writer 
had  been  able  to  get  a  trace  of  them  in  this  range.  Goldman  also 
reported  them  as  not  uncommon  in  the  San  Mateo  Mountains,  where 
he  saw  their  fresh  tracks  and  picked  up  one  of  their  characteristic 
little  antlers  at  9,000  feet  altitude.  In  the  Mimbres  Range  west  of 
Chloride  and  Kingston  he  reported  them  as  occurring  in  limited 
numbers.  The  same  year  officers  of  the  Forest  Service  reported 
them  in  the  Datil,  Gallinas,  Magdalena,  and  San  Mateo  Mountains. 

In  May,  1906,  while  camping  on  the  head  of  the  Mimbres  River 
the  writer  found  them  common  over  the  live-oak  and  pinyon  slopes 
of  the  mountains,  as  well  as  up  in  the  yellow-pine  forest.  They  came 
into  the  little  pasture  around  camp  every  night  and  were  frequently 
seen  over  the  slopes.  H.  H.  Hotchkiss  reported  that  he  used  to  hunt 
them  for  the  market  at  Silver  City  and  had  hauled  in  many  wagon- 
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loads  of  their  carcasses.  He  said  that  none  of  them  weighed  over 
70  pounds  dressed,  and  that  the  several  heads  of  bucks  picked  up 
around  the  camp  for  specimens  were  as  large  as  any  he  had  ever  seen 
in  that  part  of  the  country. 

During  October,  1906,  these  little  deer  were  common  in  the 
Tularosa  Mountains  and  at  that  season  most  abundant  along  the 
crests  of  the  high  ridges  from  8,000  to  9,000  feet  altitude,  in  the 
Transition  and  Canadian  Zones.  Their  tracks  were  numerous,  and 
a  number  of  deer  were  seen  and  a  few  old  horns  picked  up.  They 
were  also  reported  as  common  in  the  San  Francisco  Range  west 
of  the  town  of  Frisco,  where  in  1908  the  writer  found  them  still 
common  and  picked  up  shed  horns.  Around  the  borders  of  Luna 
Valley  and  over  the  slopes  of  the  Escudilla  Mountains  on  the 
border  between  New  Mexico  and  Arizona,  they  were  also  common. 
During  the  latter  half  of  October,  1906,  while  camping  on  Willow 
Creek,  which  is  the  extreme  head  of  the  middle  fork  of  the  Gila, 
the  writer  found  them  quite  numerous  over  the  wooded  slopes  of  the 
mountains  from  8,500  feet  up  to  10,000  feet.  The  first  snows  were 
then  falling  and  he  followed  the  deer  tracks  over  the  mountain 
ridges  to  the  crests  of  all  but  the  few  highest  peaks  where  they 
undoubtedly  occasionally  climb.  At  that  season  their  principal 
range  seemed  to  be  in  the  Transition  Zone,  but  they  would  often 
wander  during  the  night  through  the  Canadian  Zone,  and  some  were 
started  from  their  beds  at  altitudes  of  9,000  and  9,500  feet,  well 
toward  the  upper  part  of  this  zone. 

An  adult  doe  shot  October  20,  for  a  specimen,  weighed  before 
being  dressed  61  pounds,  and  only  50  pounds  after  being  eviscerated 
for  carrying  to  camp.  She  made  a  light  back  pack  for  the  2  miles 
to  camp  a  thousand  feet  below.  Although  she  had  raised  a  fawn 
during  the  summer,  she  was  in  good  condition,  and  her  blue  coat  was 
dense  and  glossy. 

In  crossing  the  Gila  National  Forest  during  the  latter  half  of 
August,  1908,  the  writer  found  these  little  deer  common  in  the  Mim- 
bres  or  Black  Mountains,  at  Beaver  Lake  in  the  Elk  Mountains,  and 
in  the  Mogollon  and  San  Francisco  Mountains.  Their  tracks  were 
abundant  throughout  the  region  from  the  blue-oak  and  nut-pine 
gulches  up  through  timbered  slopes  of  the  mountains  to  the  highest 
point  reached — the  top  of  Elk  Mountain  at  10,200  feet.  The  deer 
were  frequently  seen,  and  all  the  adults  were  then  in  the  gray  coat 
in  striking  contrast  to  the  mule  deer  that  were  then  all  in  the  red 
summer  coat.  This  substantiates  the  writer's  previous  conclusion  in 
regard  to  Texas  specimens  of  the  species  that  the  adults  are  perma- 
nently gray  at  all  seasons.  (Bailey,  1905,  p.  64.)  The  horns  of 
the  bucks  were  practically  full  grown  but  still  in  the  velvet  with 
soft  tips.  A  2^2-year-old  buck,  taken  August  30,  showed  well-devel- 
oped 2-point  horns  and  a  trace  of  the  red  coat,  which  it  was  then 
losing  and  which  after  that  age  would  never  return.  The  3-year-old 
buck  collected  in  the  Animas  Mountains  August  7,  1908,  was  in  the 
perfect  gray  coat  of  the  adults,  with  velvet  horns  not  fully  devel- 
oped. Its  weight  was  estimated  at  80  pounds,  and  though  not  fat  it 
was  in  good  condition. 

These  Sonora  deer  were  then  numerous  in  the  Animas  Mountains, 
mainly  in  Transition  Zone  above  7,000  feet,  where  the  steep,  rough, 
and  densely  brushy  slopes  form  an  apparently  safe  retreat  for  them. 
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No  stock  and  few  hunters  ever  reach  these  difficult  upper  slopes, 
where  the  only  trails  are  those  made  by  deer  and  bears.  The  ridge 
tops  of  these  mountains  are  parklike,  with  groves  of  pine  and  Doug- 
las spruce  on  one  side  and  orchards  of  oak,  juniper,  and  nut  pine 
on  the  other,  while  the  lower  slopes  are  densely  covered  with  chapar- 
ral of  scrub  oak,  manzanita,  and  mountain  mahogany.  Creeks  and 
springs  of  pure  cold  water  are  found  in  the  gulches  and  rarely  extend 
down  into  the  chaparral.  Although  the  natural  features  of  these 
mountains  have  protected  the  deer  to  a  great  extent,  a  few  persistent 
hunters  could  easily  exterminate  them. 

Food  habits. — The  stomach  of  the  doe  collected  in  the  Mongollon 
Mountains  October  20  was  full  of  green  leaves  but  without  a  trace 
of  grass  or  acorns.  Among  the  unchewed  leaves  in  the  paunch  were 
recognized  those  of  vetch,  thermopsis,  strawberry,  geranium,  aspen, 
two  species  of  Senecio,  and  some  lichens.  The  lower,  or  true,  stomach 
was  filled  with  finely  masticated  vegetable  pulp  in  which  nothing 
could  be  identified. 

In  the  paunch  of  another  young  buck  collected  in  the  Mogollon 
Mountains  in  August  only  leaves  and  seed  pods  of  hosackia  were 
identified.  The  bulk  of  the  contents  was  made  up  of  various  herba- 
ceous plants  that  could  not  be  recognized,  but  there  was  evidently 
no  trace  of  grass  in  it. 

The  paunch  of  a  3-year-old  buck  collected  in  the  Animas  Moun- 
tains in  August  was  filled  mainly  with  twigs,  leaves,  and  seeds  of 
the  abundant  mountain  mahogany  (Cercocarpus  ledifolius)  so 
slightly  masticated  that  stems,  fruit,  and  uncut  leaves  were  easily 
identified.  There  were  also  a  few  stems  and  leaves  of  geranium  and 
other  plants  that  could  not  be  recognized  but  no  trace  of  grass. 

Better  protection  needed. — In  September,  1915,  J.  S.  Ligon  re- 
ported Sonora  deer  still  common  in  parts  of  the  Mogollon  Mountains, 
but  much  less  so  than  formerly,  owing  to  unrestricted  hunting  in 
season  and  out.  On  December  31,  he  wrote :  "  The  number  of  deer 
killed  in  New  Mexico  during  the  season  just  closed  far  outnumbers 
the  increase  for  the  37ear,  I  am  quite  sure."  These  mountains  now 
form  the  principal  range  of  this  species  in  New  Mexico,  but  as  the 
country  fills  up  with  settlers  the  deer  will  entirely  disappear  unless 
given  better  protection  than  they  have  received  in  the  past.  The 
sentiment  among  the  ranchmen  of  the  region  is  generally  in  favor 
of  game  protection,  but  in  these  remote  sections  it  is  difficult  to 
enforce  the  laws.  The  many  game  refuges  in  these  mountains  will 
now  doubtless  insure  the  perpetuity  of  this  interesting  little  deer, 
as  well  as  the  mule  deer,  Merriam's  turkey,  and  Mearns's  quail. 

ODOCOILEUS  CROOKI    (Mearns) 

Crook's  Black-tailed  Dees 

Dorcelaphus  crooki  Mearns,  U.  S.  Natl.  Mus.  Proc.  20:  468,  1897  (p.  2  of  advance 
sheet,  1897). 

Type. — Collected  at  summit  of  Dog  Mountains,  Grant  Countv,  N.  Mex.,  June 
9,  1892,  by  E.  A.  Mearns  and  F.  X.  Holzner. 

General  characters. — Mearns  described  this  remarkable  deer  from  a  specimen 
that  he  collected  on  Dog  Mountains  near  the  international  boundary  line  June 
9,  1892.  His  type  in  the  National  Museum  consists  of  a  perfect  skull  of  an 
adult  doe,  accompanied  by  the  skin  of  its  head  and  neck  and  a  section  of  the 
back,  the  complete  tail,  and  both  hind  legs  up  to  the  heel.     Besides  the  type  of 
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this  species,  Mearns  refers  to  a  specimen  from  Bill  Williams  Mountain,  Ariz., 
which  he  considers  the  same. 

In  his  original  description  and  the  very  full  account  of  the  species  in  his 
Mammals  of  the  Mexican  Boundary  (1907),  Mearns  considered  Crook's  black- 
tailed  deer  a  relative  of  the  Columbia  blacktail,  which  it  strongly  resembles. 
It  occurs,  however,  in  a  region  a  thousand  miles  from  the  known  range  of  the 
Columbia  blacktail.  Since  Mearns's  description  was  published  the  Biological 
Survey  has  carried  on  field  work  for  several  seasons  in  the  country  around  the 
type  locality,  and  frequent  inquiry  as  to  the  occurrence  of  such  a  deer  has 
failed  to  elicit  any  information  in  regard  to  it.  The  two  well-known  species  of 
deer — the  gray  mule  deer  and  the  little  Sonora  whitetail — are  common  in 
these  adjoining  mountains.  Every  hunter  and  ranchman  knows  them  well, 
and  would  be  quick  to  recognize  a  form  so  strikingly  different  as  Crook's 
blacktail.  The  only  conclusion  to  be  drawn  is  that  this  deer  is  either  an 
extremely  rare  species  or  that  the  type  is  a  hybrid  between  the  gray  mule  deer 
and  the  little  whitetail,  and  the  characters  fully  justify  the  latter  conclusion. 
The  tail,  which  is  the  most  striking  external  characteristic,  is  fully  black  above 
and  white  below,  and  is  better  haired  and  more  bushy  than  in  the  mule  deer  and 
less  so  than  in  the  little  whitetail ;  it  is  also  naked  on  the  underside  near  the 
base  for  a  greater  distance  than  in  the  whitetail,  but  much  less  than  in  the 
mule  deer.  The  metatarsal  glands  on  the  hind  legs  are  also  in  size  and 
position  a  fair  average  between  the  little  low-down  gland  on  the  whitetail 
and  the  large  high-up  gland  of  the  mule  deer.  They  are  about  2  inches  in 
length,  situated  halfway  from  the  dewclaw  to  the  point  of  the  heel.  The  full  sum- 
mer pelage  of  the  type  taken  June  9  is  somewhat  unique,  being  a  brownish  gray, 
which  is  perhaps  a  good  compromise  between  the  bright  tawny  summer  coat  of 
the  mule  deer  and  the  permanently  gray  coat  of  the  adult  little  whitetail. 

In  skull  and  dental  characters  the  compromise  is  equally  perfect.  This  is 
seen  most  strongly  in  the  long  and  somewhat  narrow  nasal  bones,  the  medium 
depth  of  the  lachrymal  pit,  the  medium  long  and  narrow  symphysis  of  the 
lower  mandibles,  and  the  light  and  narrow  molariform  teeth.  While  most  of 
these  characters  are  shared  to  some  extent  with  the  Columbia  blacktail,  there 
are  ample  differences  on  which  to  separate  it  from  that  species.  The  lachrymal 
pit  in  Columbiamis  is  almost  as  deep  as  in  the  mule  deer  and  the  nasals  as  short 
or  shorter  and  equally  wide  and  flat.  The  body  color  differs  considerably  also, 
and  if  crooki  belonged  to  that  group  it  should  be  considered  a  well-marked  form. 
The  fact  that  mule  deer  and  white-tailed  deer  hybridize  when  without  mates  of 
their  own  species  has  been  fully  proved.  A  mounted  specimen  of  spotted  fawn  in 
the  United  States  National  Museum  collection  was  raised  in  the  National  Zoolog- 
ical Park  from  a  mule  deer  and  a  Virginia  whitetail.  When  only  a  few  months 
old  it  showed  the  perfect  compromise  in  relative  size  and  position  of  metatarsal 
glands  and  had  the  medium  long  tail  with  wholly  dark  upper  surface. 

Measurements. — Type  of  crooki  (adult  female):  Total  length,  1,440;  tail, 
195;  foot,  400;  ear  from  crown,  220  millimeters. 

J.  W.  Griggs,  of  Goodell,  Iowa,  has  successfully  crossed  these 
deer  for  many  years  and  found  the  offspring  hardy  and  fertile 
(Griggs,  1909).  While  hybrids  are  rare  among  unrestrained  wild 
animals,  it  is  not  improbable  that  a  pair  of  these  two  species  of  deer 
may  have  been  stranded  on  some  isolated  peak  or  range  during  the 
rutting  season  and  that  a  hybrid  resulted.  This  seems  the  most 
probable  explanation  of  a  very  puzzling  specimen. 

CERVUS  CANADENSIS  Erxleben 
American  Elk  ; 10  Wapiti  ;  Tu  una  of  the  Taos  Indians 

[Cervus  elaphus]  canadensis  Erxleben,  Syst.  Regni  Anim.  1 :  305,  1777. 

Type  locality. — Eastern  Canada. 

General  characters. — Next  to  the  moose  the  largest  of  North  American  deer, 
with  heavy  and  annually  deciduous  antlers,  tail  a  mere  rudiment,  colors  dark 
brown  and  buff  with  a  buffy  or  whitish  rump  patch. 

10  To  avoid  confusion  it  seems  necessary  continually  to  reiterate  that  the  American  elk, 
or  wapiti  (Cervus),  corresponds  to  the  Old  World  stag,  or  red  deer,  while  the  American 
moose  (Alces)  corresponds  to  the  Old  World  elk. 
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Distribution  and  habitat. — There  is  probably  no  museum  specimen 
of  the  elk  from  northern  New  Mexico,  but  from  its  continuous  range 
with  the  Colorado  elk  it  may  be  safely  considered  the  same  form  as 
that  extending  down  through  the  Rocky  Mountains  from  Montana 
and  formerly  reaching  its  southern  limit  in  the  Sangre  de  Cristo  and 
Jemez  Mountains  approximately  on  a  parallel  with  Las  Vegas  and 
Santa  Fe.  (Fig.  5.)  There  is  slight  probability  that  wild  indi- 
viduals of  the  native  elk  are  still  to  be  found  in  the  mountains  of 
New  Mexico,  but  if  they  are  it  is  probably  in  the  San  Juan  and 
Sangre  de  Cristo  Mountains  just  below  the  Colorado  line.  If  not, 
the  natural  restocking  of  these  wild  and  rugged  mountains  is  entirely 
possible  through  adequate  protection  of  the  animals  on  both  sides 
of  the  line  and  the  natural  increase  and  overflow  of  the  present 
Colorado  herds. 

In  1902  Dall  De  Weese,  of  Canon  City,  Colo.,  in  mapping  the 
range  of  elk  in  Colorado,  indicated  their  presence  down  to  the  New 

Mexico  line  in  the  San 
Juan  Mountains,  but  in 
1906  in  crossing  this  range 
a  little  farther  south  the 
writer  could  find  no  signs 
of  elk,  although  much  of 
the  country  is  ideal  for 
them  and  they  were  re- 
ported by  Pike  as  abun- 
dant in  1807  (Coues,  1895, 
p.  597)  and  by  Cope  as  not 
uncommon  here  in  1874 
(Cope,  1875). 

In  1892  C.  H.  Fitch, 
of  the  United  States  Geo- 
logical Survey,  reported  elk 
in  the  "  Tierra  Amarilla 
Mountains "  (the  San 
Juan) ,  east  of  Tierra 
Amarilla. 

In  September,  1909, 
Harry  C.  Hall,  acting 
supervisor  of  the  Carson 
National  Forest,  reported  two  bull  elk  seen  by  forest  rangers  in  the 
San  Juan  Mountains  southeast  of  Tierra  Amarilla.11 

In  1906,  the  writer  saw  a  fair-sized  elk  horn  in  a  good  state  of 
preservation  on  the  fence  at  a  Mexican  ranch  near  Jemez  Hot 
Springs,  and  was  told  that  it  was  picked  up  on  Cebolla  Creek  in  the 
central  part  of  the  Jemez  Mountains.  He  could  get  no  records  of 
elk  in  the  Jemez  Mountains  in  recent  years,  but  has  no  doubt  that 
they  once  covered  these  mountains,  which  are  in  close  connection  with 
the  San  Juan  Range. 

In  1880  L.  L.  Dyche  jumped  a  fine  old  bull  elk  in  the  mountains 
west  of  Las  Vegas,  near  the  head  of  Gallinas  Creek,  but  on  his  hunt- 


Figorb  5. — Original    distribution    of  elk  in   New 
Mexico  :  1,  Cervus  canadensis ;  2,  C.  merriami 


11  Report  transmitted  by  the  Forest  Service  to  the  Biological  Survey,  accompanied  by 
map  showing  locality. 
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ing  trips  in  these  mountains  in  the  three  subsequent  years  he  found 
no  trace  of  elk  except  occasionally  old  bleached  horns.  (Edwords, 
1893,  and  letter  from  Professor  Dyche  of  Feb.  10,  1911.) 

E.  W.  Nelson,  who  in  1883  was  staying  near  the  head  of  the  Pecos 
River,  says  that  a  few  elk  were  reported  in  the  mountains  about 
there  at  that  time. 

While  in  these  mountains  in  1903,  the  writer  could  get  only  indefi- 
nite rumors  that  elk  once  were  there,  as  apparently  none  had  been 
heard  of  for  many  years.  Farther  north  in  the  mountains  northeast 
of  Taos  he  was  told  by  several  reliable  persons  of  an  elk  killed  by  a 
hunter  in  1902.  Still  farther  north  in  this  range  in  1904  he  saw  a  fine 
large  elk  horn  hanging  on  the  Anchor  mine  just  south  of  Comanche 
Creek.  It  was  well  bleached  and  probably  6  or  8  years  old,  but  he 
was  told  that  elk  had  been  killed  in  these  mountains  only  two  or 
three  years  before. 

On  June  24,  1911,  Thomas  P.  Gable,  then  Territorial  game  and 
fish  warden  of  New  Mexico,  wrote  to  the  Biological  Survey  that  he 
had  recently  purchased  from  J.  B.  Dawson,  of  Routt  County,  Colo., 
12  elk,  including  9  cows  and  3  bulls  3  to  4  years  old.  Four  of  these 
were  placed  in  Potato  Canyon,  15  miles  northwest  of  Raton,  another 
small  herd  in  Cimarron  Canyon,  and  another  in  Gallinas  Canyon,  12 
miles  above  Las  Vegas  Hot  Springs.  At  the  date  of  his  letter  four 
calves  had  been  born  and  all  were  doing  well.  A  year  later  (June 
24,  1912)  the  succeeding  game  warden,  Trinidad  C.  de  Baca,  wrote 
that  he  was  arranging  to  place  these  elk  on  the  Pecos  National  For- 
est, but  apparently  they  did  not  all  reach  there,  as  in  his  1912-1914 
report  (de  Baca,  1914,  p.  23)  he  mentions  the  elk  planted  in  May, 
1911,  on  the  Uracca  ranch  having  increased  to  14,  and  those  planted 
at  the  same  time  on  the  property  controlled  by  William  H.  Smith, 
near  Brilliant,  having  increased  to  15.  These  were  all  under  fence 
on  excellent  range  and  in  good  condition. 

He  further  says : 12 

In  Colfax  County  the  Adams-Bartlett  Cattle  Co.  purchased  a  few  years  ago 
a  small  band  of  elk,  and  in  1914  this  had  increased  to  a  herd  of  about  50, 
which  ranged  at  will  in  the  great  fenced  pastures  of  this  company. 

In  the  same  letter  he  reported  50  elk  shipped  from  the  Yellow- 
stone Park  at  Gardiner,  Mont.  Three  of  these  died  en  route,  6  were 
placed  on  the  property  of  Apalonio  A.  Sena  at  Park  Springs,  San 
Miguel  County,  and  the  rest  were  kept  in  an  inclosure  on  the  Valley 
ranch  at  the  southern  border  of  the  Pecos  National  Forest  until  such 
time  as  the  roads  should  open  so  that  they  could  be  liberated  farther 
up  the  valley. 

Strong  pleas  for  game  refuges,  especially  for  the  protection  of  elk 
in  the  Pecos  Mountains  and  other  parts  of  the  State,  have  been 
repeatedly  made,  and  now  there  are  many  big-game  refuges  in  the 
State  of  New  Mexico.  Public-spirited  ranchmen  are  using  their 
private  holdings  as  real  and  effective  game  refuges,  but  there  is  little 
encouragement  in  introducing  game  to  areas  where,  when  it  has  be- 
come abundant  and  unsuspicious,  it  may  be  wiped  out  of  existence. 

12  Letter  from  Trinidad  C.  de  Baca,  Mar.  25,  1915. 
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CERVUS  MERRIAMI  Nelson 
Merbiam's  Elk;  Chyze'-ze-soha  of  the  Hopi  Indians  (Mearns)18 
Cervus  mcrriami  Nelson,  Bui.  Amer.  Mus.  Nat.  Hist.  16 :  7,  1902. 

Type. — Collected  at  head  of  Black  River,  White  Mountains,  Ariz.,  in  August, 
1886,  by  E.  W.  Nelson. 

General  characters. — Size  fully  equal  to  Cervus  canadensis  of  the  Rocky 
Mountain  region,  with  skull  and  horns  more  massive  and  horns  more  erect. 
Color  paler  and  more  reddish. 

Distribution  and  habitat. — Merriam's  elk  is  now  probably  extinct ; 
certainly  it  no  longer  occurs  in  New  Mexico.  Forty  years  ago  it 
was  common  in  the  Sacramento,  White,  and  Guadalupe  Mountains 
east  of  the  Rio  Grande,  in  the  Mogollon  group  of  mountains  west 
of  the  Rio  Grande,  and  in  the  White  Mountains  of  Arizona.  (Fig. 
5.)  There  are  old  records  for  the  Datil  and  Gallina  Mountains  of 
Socorro  County  and  a  doubtful  record  for  the  Manzano  Mountains. 
To  the  north  there  are  no  more  elk  records  until  the  Jemez  and 
Pecos  River  Mountains  are  reached,  where  the  Colorado  elk  comes 
down  from  the  north. 

In  1811  Humboldt  wrote : 

The  enormous  stag  horns  which  Montesuma  showed  as  curiosities  to  the 
companions  of  Cortez  might  have  come  from  the  deer  [elk]  of  New  California. 
I  have  seen  two  found  in  the  monument  of  Xochicalco  which  have  been  pre- 
served in  the  palace  of  the  viceroy.     (Translation.)14 

Humboldt  surmises  that  these  horns  may  have  come  from  the  elk 
found  near  Monterey,  Calif.,  of  which  he  speaks,  evidently  being 
unaware  that  a  much  larger  elk  was  common  in  the  mountains  of 
southern  New  Mexico  whence  Montezuma's  specimens  more  probably 
were  obtained. 

In  1874  J.  A.  Allen  in  publishing  some  notes  on  mammals  obtained 
from  E.  D.  Mecham,  of  Ogden,  Utah,  who  had  spent  20  years  as 
a  trapper  and  guide  in  the  Rocky  Mountain  region,  quoted  an  inter- 
esting statement  in  regard  to  this  elk.  (Allen,  1874,  p.  65)  :  "  Mr. 
Mecham  has  seen  them  as  far  south  as  the  Mexican  boundary  and 
speaks  of  having  met  with  droves  of  2,000  individuals  in  southern 
New  Mexico." 

In  a  letter  from  Blue,  Ariz.,  dated  May  26,  1906,  D.  B.  Rudd, 
assistant  forest  ranger,  wrote  to  the  Forest  Service : 

In  the  year  1876  when  my  father  moved  to  this  part  of  the  country  the  elk 
were  very  plentiful  and  could  be  found  in  large  bands  in  the  White  Mountains 
and  in  the  Blue  Range,  more  particularly  on  the  head  of  Black  River.  As 
late  as  1890  elk  could  be  found  but  not  so  plentifully.  Since  the  year  1895 
I  can  not  find  that  any  have  been  seen.  Whether  they  were  killed  or  whether 
the  coming  of  cattle  and  sheep  into  their  range  caused  them  to  leave  might 
be  a  question.15 

In  a  letter  from  Nutriosa,  Ariz.,  dated  May  25,  1906,  G.  B.  Chapin, 
deputy  forest  ranger,  wrote  to  the  Forest  Service : 

While  patrolling  on  a  mesa  between  Black  River  and  the  higher  plateau  of 
of  the  Blue  Range  about  two  years  ago  I  discovered  bedding  signs,  then  probably 
one  year  old,  of  a  small  band  of  elk.  I  also  found  a  pair  of  antlers  which  I 
placed  in  a  tree  for  protection  from  damage  by  fire  or  otherwise.     The  exact 

"Mearns.   1907,  p.   219. 

M  Cortez  captured  the  city  of  Mexico  in  1521  ;  Humboldt  lived  there  in  1803-^i. 

15  From  copy  of  letter  transmitted  to  the  Biological  Survey  by  the  Forest  Service. 


North  American  Fauna  No.  53.  U.  S.  Dept.  of  Agriculture,  Biological  Survey  PLATE   3 


B 


Antlers  of  Elk 
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A,  Old  antlers  of  Merriam's  elk  (Cerrus  merriami)  photographed  at  a  ranch  in  the 
Sacramento  Mountains  in  1903;  B,  antlers  of  a  large  bull  of  Merriam's  elk  taken 
in  the  same  mountains  in  1881,  now  in  the  United  States  National  Museum  collection. 
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place  as  near  as  I  can  remember  is  on  a  little  mesa  facing  a  canyon  known 
locally  as  Conklins  Draw,  between  Fish  Creek  and  Bear  Wallow,  about  a  mile 
east  of  Black  River.  I  was  told  by  James  Warren,  now  deceased,  of  a  band 
of  elk  ranging  high  up  in  the  White  Mountains  on  the  southern  slope  of  Bakly 
about  four  years  ago.  It  would  be  possible  for  a  remnant  of  elk  to  still  be 
there. 

In  1873  H.  W.  Henshaw,  on  a  hurried  trip  into  the  Mogollon 
Mountains  on  the  headwaters  of  the  Gila,  found  tracks  of  elk  but 
failed  to  find  the  animals. 

In  1882  E.  W.  Nelson  heard  of  elk  from  some  prospectors  at 
Chloride,  N.  Mex.,  who  told  him  that  they  inhabited  the  Mogollon 
Mountains  near  the  extreme  headwaters  of  the  Gila  River.  In 
1884  he  saw  a  doe  and  two  young  buck  elk  hanging  at  a  hunter's  camp 
in  the  mountains  10  miles  east  of  Frisco,  and  was  told  that  a  good- 
sized  band  was  then  ranging  on  the  head  of  Negrito  Creek.  Two 
years  later  he  collected  specimens  in  the  White  Mountains  of  Arizona, 
from  which  he  eventually  described  the  species. 

In  a  letter  transmitted  by  the  Forest  Service,  June  12,  1906,  Forest 
Ranger  John  Mundy,  who  has  long  been  familiar  with  the  Mogollon 
Mountains,  said: 

To  the  best  of  my  knowledge  the  elk  is  now  extinct  in  the  Mogollon  Mountains, 
as  I  do  not  know  of  any  being  seen  since  the  year  1888.  Up  to  that  time  the 
elk  were  plentiful.  In  the  winter  of  1885  I  was  given  a  piece  of  bull  elk  killed 
by  Phil  Long,  of  Negrito.  During  that  year  there  were  three  of  these  animals 
killed  near  Elk  Mountains.  At  that  time  elk  horns  were  scattered  all  over 
the  country.  Two  elk  were  killed  in  the  Elk  Mountains  in  1S88  by  some 
cowboys,  and  this  is  the  last  account  I  have  of  them. 

A  Mr.  Delgar,  living  at  Joseph,  in  1906  told  the  writer  that  tracks 
of  three  elk  were  followed  from  the  Tularosa  Mountains  to  the  Elk 
Mountains  in  1883,  but  he  had  not  known  of  a  live  elk  in  the  country 
since.  Their  horns  were  common  in  the  Tularosa  Mountains  in 
those  days.  In  1890  Spence  Hill,  who  then  owned  the  Gila  Hot 
Springs,  killed  a  cow  elk  and  a  bull  elk  in  the  Mogollons.  The 
mounted  head  of  the  bull,  which  was  said  to  be  unusually  large  and 
perfect,  was  kept  for  several  years  in  Silver  City  and  then  sent  to 
Mr.  Hill's  father  at  Coffeyville,  Kans.,  but  the  writer  has  not  been 
able  to  locate  it. 

H.  H.  Hotchkiss,  who  came  to  the  Mogollons  in  1892  and  has 
hunted  and  prospected  there  ever  since,  saw  a  fine  bull  elk  on  Lily 
Mountain,  north  of  the  main  peaks  of  the  Mogollons,  in  1894,  and 
says  that  later  in  the  same  year  ranchmen  reported  tracks  of  three  elk 
in  the  mountains.  This  seems  to  be  the  last  trace  of  a  live  elk  in  the 
Mogollon  Mountains,  but  old  horns  and  bones  were  found  in  1906  on 
the  head  of  the  Gila. 

In  the  Mimbres  Range  it  has  not  been  possible  to  get  a  trace  of 
even  old  elk  horns  from  residents  who  have  ridden  the  range  there 
since  1886.  In  the  Datil  Mountains  in  1905  Hollister  was  told  by 
several  ranchmen  of  old  elk  horns  found  there,  but  none  of  the 
oldest  inhabitants  remembered  when  elk  were  there.  In  the  Bear 
Spring  and  Indian  Spring  Mountain  country  he  was  also  told  by 
ranchmen  who  had  lived  there  more  than  20  years  that  they  had 
never  known  any  elk  there,  but  that  in  the  early  "(lays  horns  in  a  state 
of  good  preservation  were  found.  These  mountains  probably  formed 
the  northern  border  of  the  range  of  the  species,  as  careful  inquiry 
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among  the  residents  of  the  Zuni  and  Mount  Taylor  Ranges  produces 
no  record  of  even  an  old  antler. 

In  1903  Gaut  heard  from  a  ranchman  living  high  up  in  the  north- 
ern part  of  the  Manzano  Mountains  that  a  fine  old  bull  elk  had  been 
seen  near  his  house  in  the  fall  of  about  1901,  but  as  this  is  the  only 
record  obtained  from  these  mountains  it  was  probably  a  very  large 
mule  deer,  as  Gaut  suggested.  Still  it  is  possible  that  a  stray  elk 
from  the  White  or  Sacramento  Mountains  may  have  wandered  up 
there  after  the  last  recorded  appearance  in  those  ranges. 

In  1900  M.  H.  Webb,  of  El  Paso,  Tex.,  told  Doctor  Nelson  that 
elk  were  formerly  very  numerous  in  the  Sacramento  Mountains,  but 
had  been  practically  exterminated.  Two  were  killed  in  the  fall  of 
1898,  and  in  the  fall  of  1899  the  track  of  a  solitary  individual  was 
seen. 

In  1902  while  in  these  mountains  the  writer  could  get  no  records 
of  elk  killed  or  even  seen  later  than  1893.  Old  elk  horns  (pi.  3,  A) 
and  parts  of  skulls  were  seen  at  a  number  of  ranches  throughout  the 
mountains,  and  several  fragments  saved  indicate  that  this  was  also 
Merriam's  elk.  So  far  as  known,  no  complete  specimen,  nor  even  a 
mounted  head  of  this  elk  is  in  existence  from  any  point  in  New 
Mexico,  although  there  are  a  few  old  horns  and  part  of  a  skull  from 
near  Ruidoso,  and  horns  have  been  seen  at  ranches  east  of  Cloudcrof t 
and  in  the  Mogollon  Mountains. 

A  set  of  the  characteristic  heavy  horns  of  this  elk  for  many  years 
adorned  the  walls  of  the  Cosmos  Club  in  Washington,  D.  C,  but  the 
skin  of  the  head  on  which  they  were  mounted  was  from  a  Wyoming 
elk.  The  history  of  this  head,  which  has  since  been  placed  in  the 
National  Museum  collection,  was  furnished  by  C.  H.  Fitch,  of  the 
Reclamation  Service,  in  1911.  The  elk  was  killed  in  the  Sacramento 
Mountains,  N.  Mex.,  and  the  horns,  in  the  spring  of  1881,  were  given 
to  J.  W.  Sansem,  who  then  had  a  store  at  Seven  Rivers.  Sansem 
gave  them  to  Fitch  on  condition  that  they  should  be  brought  to 
Washington,  which  they  were,  by  salt  wagon  to  Roswell,  burro  pack 
to  Santa  Fe,  and  express  to  Washington.  Mr.  Fitch  first  saw  them 
in  May,  1881,  and  was  told  that  the  elk  had  been  killed  a  short  time 
before.  He  said  that  they  were  joined  together  by  the  top  of  the 
skull  and  weighed  46  pounds.  Further  detail  concerning  the  horns 
was  received  from  Sansem,  who  wrote  on  April  30,  1911,  that  when 
he  first  went  to  New  Mexico  in  1880  the  settlers  told  him  that  there 
had  been  hundreds  of  elk  in  the  Sacramento  Mountains,  but  that 
not  more  than  20  were  left.  The  horns  in  question,  he  stated,  were 
given  him  by  a  stage  driver,  Billy  Wilson,  and  came  from  a  large 
bull  killed  between  the  Hondo  and  Sacramentoi  Rivers,  near  the  White 
Mountains,  at  about  7,000  feet  altitude. 

Examination  of  this  specimen,  now  in  the  National  Museum,  shows 
that  by  the  removal  of  the  skin  from  the  head  and  the  basal  portion 
of  the  skull  three  good  measurements  are  afforded  for  comparison : 
Post-orbital  breadth  of  skull,  171  millimeters;  mastoid  breadth,  176; 
diameter  of  brain  case  back  of  horns,  120.  In  the  type  skull  of 
Cervus  merriami  these  measurements  are  160,  170,  115  millimeters, 
respectively.  The  horns  measure,  chord  of  curve  from  butt  to  tip : 
Right  horn,  1,270  millimeters  (50  inches) ;  left,  1,170  millimeters  (46 
inches) ;  over  outer  curve,  right,  1,663  millimeters  (65,5  inches) ;  left. 
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the  same;  inner  brow  tine  from  butt  to  tip,  right,  407  millimeters 
(16  inches)  ;  left,  381  millimeters  (15  inches)  ;  circumference  of  beam 
above  brow  prongs,  right,  197  millimeters  (7.75  inches) ;  left,  193 
millimeters  (7.7  inches).  Plate  3,  B,  shows  how  long  and  nearly 
upright  these  horns  are. 

Order  LAGOMORPHA:  Eabbits  and  Rabbitlike  Animals 
Family  LEPORIDAE:  Rabbits  and  Hares 

LEPUS  AMERICANUS  BAIRDI  Hayden 

Rocky  Mountain  Snowshob  Rabbit;  Qua-ma-pe-wena  of  the  Taos  Indians 
Lepus  bairdii  Hayden,  Amer.  Nat.  3 :  115,  1869. 

Type.— Collected  in  the  Wind  River  Mountains,  Wyo.,  June  2,  1860,  by  F.  V. 
Hayden. 

General  characters. — A  medium-sized  mountain  rabbit,  larger  than  the  cot- 
tontail and  smaller  than  the  jack  rabbits,  with  medium-long  ears  and  very 
large  and  hairy  hind  feet.  Body  brown  in  summer  and  feet  and  belly  white; 
in  winter  pure  white  all  over  except  the  dark  tips  of  ears. 

Measurements  (average). — Total  length,  459;  tail,  39;  hind  foot,  146  milli- 
meters. 

Distribution  and  habitat. — The  Rocky  Mountain  snowshoe  rabbits 
extend  into  northern  New  Mexico  along  the  Sangre  de  Cristo  Range 
on  the  high  ridges  along  both  sides  of  the  Pecos  River  to  about  the 
latitude  of  Santa  Fe  and  Las  Vegas  and  down  the  San  Juan  and 
Jemez  Ranges  west  of  the  Rio  Grande.  This  is  the  extreme  southern 
limit  of  range  of  a  species  that  occupies  an  extensive  area  in  the 
Rocky  Mountain  region  and  belongs  to  a  still  more  widely  distributed 
group  of  boreal  rabbits.  While  mainly  a  Canadian  Zone  species, 
bairdi  extends  into  the  Hudsonian  Zone  nearly  to  timber  line.  In 
the  Sacramento  Mountains  near  Cloudcroft  a  rabbit  was  described 
that  was  said  to  turn  white  in  winter,  but  in  doing  considerable  work 
throughout  this  range  the  writer  found  no  signs  or  other  evidence  of 
the  presence  of  snowshoe  rabbits  and  so  considers  the  record  as  very 
doubtful.  In  the  Pecos  River  Mountains  their  characteristic  pellets 
and  winter  trails  were  found  throughout  the  woods  from  the  cold 
gulches  at  8,000  feet  along  the  upper  Pecos  up  to  the  last  timbered 
patches  around  the  bases  of  the  Pecos  and  Truchas  Peaks. 

One  specimen  in  the  brown  coat  was  taken  in  July  at  a  11,000-foot 
camp  on  Jack  Creek,  and  a  few  others  were  seen,  but  their  habit  of 
hiding  in  the  thickets  and  dense  coniferous  forests,  where  their  pro- 
tectively colored  brown  summer  coats  render  them  inconspicuous, 
makes  it  difficult  to  collect  specimens  during  the  summer  months.  In 
the  Taos  Mountains  they  were  common  throughout  the  Canadian  and 
into  the  Hudsonian  Zone,  but  were  rarely  seen.  In  the  Culebra  Moun- 
tains a  half-grown  specimen  was  taken  in  August  near  the  Anchor 
mine  on  Bitter  Creek  at  about  10,000  feet  altitude,  and  abundant  evi- 
dence of  their  presence  was  seen  throughout  the  range.  Over  the  top 
of  the  San  Juan  Range  between  Hopewell  and  Tierra  Amarilla,  their 
unmistakable  signs  were  seen  in  abundance  throughout  the  spruce 
timber  of  the  Canadian  Zone.  At  Chama,  J.  A.  Loring  collected  one 
on  December  28,  which  was  then  pure  white,  although  in  October  of 
the  same  year  across  the  Colorado  line  near  Silverton  he  had  found 
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them  in  the  midst  of  the  change  from  brown  summer  to  the  white 
winter  coats.  Over  the  top  of  the  Gallinas  Mountains  in  Rio  Arriba 
County  snowshoe-rabbit  signs  were  abundant  up  to  10,000  feet,  while 
a  little  farther  south  in  the  Jemez  Mountains  their  characteristic 
pellets  were  found  scattered  through  the  deep  forests  of  spruce  and 
fir  at  10,000  to  11,000  feet  altitude  where  no  other  species  of  rabbit 
ever  penetrates. 

General  habits. — These  mountain-forest  rabbits  are  largely  noc- 
turnal and  when  found  during  the  daytime  are  generally  startled 
from  a  form  or  resting  place  under  some  dense  shrubbery  or  fallen 
timber.  They  can  see  perfectly  well  in  the  light,  however,  and  are 
very  shy  and  often  difficult  to  approach  after  once  being  startled. 
Sometimes  they  are  seen  hopping  along  the  edge  of  the  timber  early 
in  the  evening,  but  apparently  their  greatest  activity  is  during  the 
nighttime.  After  a  light  snow  their  tracks  may  be  seen  both  in  the 
timber  and  in  brush  patches,  often  indicating  rapid  flight  and  long 
leaps,  and  again  marking  a  network  of  short  hops  among  the  bushes 
and  small  plants  on  which  they  are  feeding. 

Food  habits. — The  contents  of  their  stomachs  always  show  a 
finely  masticated  mass  of  vegetation.  In  the  summer  this  is  apt  to 
be  mainly  soft  green  plants,  but  during  winter  and  early  in  spring 
more  woody  fiber  is  included.  The  large  flattened  pellets  nearly 
a  half  inch  in  diameter  are  found  scattered  along  their  runways 
and  feeding  grounds  often  in  great  abundance.  These  are  compact 
and  woody  during  winter,  but  in  summer  are  often  green,  less 
definitely  formed,  and  less  compact,  showing  that  the  principal 
diet  has  been  herbaceous  vegetation.  On  their  winter  feeding 
grounds  the  cleanly  cut  twigs  and  stems  of  blueberry,  rose,  willow, 
and  other  bushes  give  some  clue  to  the  food  selected.  The  bushes 
are  usually  cut  at  the  surface  of  the  snow ;  the  height  of  the  stumps 
indicates  the  depth  of  snow  at  the  time.  Those  cut  from  the  bare 
ground  generally  stand  4  or  5  inches  high,  but  others  cut  from  the 
surface  of  the  snow  often  stand  2  or  3  feet  from  the  ground.  As 
the  snow  deepens  or  disappears  the  rabbits  find  a  constantly  changing 
level  of  twigs  and  an  ever  abundant  food  supply.  Though  never 
very  fat,  they  are  usually  plump  and  often  show  two  lines  of  white 
tallow  along  the  back  between  the  shoulder  blades. 

Breeding  habits. — The  normal  number  of  mammae  in  adult  females 
seems  to  be  two  pairs  of  abdominal  and  two  of  pectoral.  The  number 
of  embryos  in  the  few  examined  have  been  from  3  to  5,  and  there 
are  records  of  4  to  6  young,  born  in  May  and  June.  When  first  born 
they  are  well-furred,  perfect  little  rabbits,  with  wide-open  eyes, 
sharp  incisor  teeth  and  a  soft  woodsy  color  that  would  baffle  the 
keen-eyed  fox  or  lynx. 

Economic  status. — The  fact  that  these  rabbits  nowhere  live  in 
agricultural  regions  has  rendered  them  a  measure  of  protection. 
In  the  coniferous  forests  their  food  consists  entirely  of  deciduous 
shrubs  or  low  vegetation,  so  that  practically  no  harm  can  be 
attributed  to  them,  either  to  forestry  or  to  grazing.  As  a  game 
animal  they  have  considerable  value,  as  they  are  among  the  best 
game  and  food  rabbits  of  the  country.  To  be  successfully  hunted 
they  are  often  driven  by  dogs  from  one  thicket  or  timber  tract  to 
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another  and  shot  as  they  cross  the  open  spaces.  They  are  extremely 
swift  and  afford  good  sport,  and  when  properly  cooked  their  meat 
is  superior  to  that  of  most  rabbits. 

LEPUS   TOWNSENDII   CAMPANIUS   Hoelisteb 
White-tailed  Jack  Rabbit,  Ka-pa-ttjna  of  the  Taos  Indians 

Lepus  campestris  Bachman,  Jour.  Acad.  Nat.  Sci.  Phila.  (1)  7:  349,  1837. 
Lepus  townsendii  campanius  Hollister,  Biol.  Soc.  Wash.  Proc.  28 :  70,  March  12, 
1915. 

Type  locality. — Plains  of  Saskatchewan,  Canada. 

General  characters. — Readily  distinguished  from  other  hares  by  size  of  body 
and  the  large  tail,  which  is  pure  white  at  all  seasons ;  by  the  buffy  gray  upper 
parts  in  summer ;  and  by  the  pure  white  coat  in  winter.  The  body  is  as  heavy 
but  the  ears  and  legs  are  not  so 
long  as  in  the  group  of  black- 
tailed  jack  rabbits. 

Measurements. — Adults  (ap- 
proximately) :  Total  length, 
605;  tail,  92;  hind  foot,  149; 
ear  from  notch,  95  millimeters. 

Weight,  7  to  8  pounds. 

Distribution  and  habi- 
tat.— A  specimen  of  the 
white-tailed  jack  rabbit  was 
collected  on  top  of  the  San 
Juan  Mountains  west  of 
Hopewell  at  about  10,000 
feet  altitude,  and  a  few 
others  were  seen  in  that 
vicinity  in  the  big,  open 
parks  over  the  top  of  the 
mountains.  (Fig.  6.)  Just 
north  of  Taos  one  was  seen 
near  camp  at  the  edge  of 
Hondo  Valley,  and  the 
Indians  said  they  were 
common  in  the  valley  near 
Taos,  So  far  as  known 
these  are  the  only  records 
for  the  State,  but  the  rabbits  are  common  in  the  San  Luis  Valley  a 
little  farther  north  and  in  Colorado  east  of  the  mountains,  so  that  it 
is  probable  that  they  occur  also  in  northeastern  New  Mexico. 

General  habits. — These  large  hares  are  preeminently  prairie  or 
plains  animals,  living  always  in  the  open,  where  their  speed  and  keen 
sight  and  hearing  protect  them  from  most  of  their  enemies.  The 
greyhound  will  pull  one  down  in  a  fair  race  and  the  golden  eagle 
has  them  at  a  disadvantage,  and  sometimes  forces  them  to  take 
shelter  in  burrows.  As  one  bounds  out  of  the  grass  with  striking 
white  markings  and  long,  high  leaps  its  appearance  is  almost  as 
spectacular  as  that  of  the  antelope  bounding  over  the  prairie.  Some- 
times they  will  lie  close  until  almost  stepped  upon,  but  generally  they 
are  very  timid  and  wary.  They  are  generally  free  from  parasites  or 
diseases  and  are  considered  good  game  and  often  sold  in  the  markets. 


Figure  6. — Distribution  of  jack  rabbits  in  New 
Mexico:  1,  Lepus  californicus  texianus ;  2,  L. 
californicus  melanotis ;  3,  L.  townsendii  cam- 
panius; 4,  L.  gaillardi  gaillardi 
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In  winter  their  fur  becomes  long  and  full  and  turns  pure  white,  ex- 
cept the  very  tips  of  the  ears,  which  are  usually  edged  with  black. 
The  hairs  on  the  feet  become  so  long  that  they  afford  almost  as  good 
support  on  the  deep  snows  as  do  the  feet  of  snowshoe  rabbits.  On  a 
firm  snow  or  a  slight  crust  they  skim  over  the  surface  with  great 
speed  and  evident  enjoyment  of  their  advantage  over  heavier  enemies, 
while  they  gather  their  food  from  the  tops  of  bushes  and  plants  that 
stand  above  the  surface. 

Food  habits. — During  the  summer  the  food  of  these  jack  rabbits 
consists  of  grass  and  a  great  variety  of  herbaceous  plants  and  also 
such  cultivated  crops  as  they  encounter.  In  winter  it  is  largely 
buds,  bark,  and  twigs  of  the  prairie  shrubs  or  any  woody  vegetation 
above  the  surface  of  the  snow. 

Breeding  habits. — The  white-tailed  jack  rabbits  are  less  prolific 
than  the  jack  rabbits  of  the  low  warm  valleys,  as  they  have  a  shorter 
season  in  which  to  reproduce  their  kind.  The  first  litter  of  four  or 
five  young  is  generally  born  in  May,  and  there  may  be  later  litters, 
as  half -grown  and  small  young  are  found  up  to  the  latter  part  of 
summer.  The  mammae  are  arranged  in  two  pairs  of  abdominal 
and  two  pairs  of  pectoral,  and  a  very  copious  supply  of  milk  is 
supplied  to  the  young.  At  first  these  are  well  secreted  in  some 
grass-covered  form,  slight  depression,  or  shallow  burrow,  but  before 
they  are  half  grown  they  are  out  foraging  for  themselves  and  are  able 
to  outrun  most  of  their  enemies. 

Economic  status. — These  rabbits  are  so  well  appreciated  as  a  game 
animal  that  there  are  few  complaints  of  any  mischief  or  loss  of 
crops  from  them.  In  most  cases  they  need  a  certain  degree  of  pro- 
tection and  encouragement  to  maintain  themselves  as  a  game  and  food 
animal.  In  rare  cases,  however,  they  become  so  abundant  locally  as 
to  cause  some  loss  to  crops  and  even  to  winter  haystacks.  The 
greatest  harm  they  do  is  to  young  orchards  in  winter  when  they  skip 
over  the  top  of  the  snow  and  nip  off  the  twigs  that  rise  above  the 
crust.  Under  most  circumstances  their  abundance  is  easily  con- 
trolled and  their  depredations  may  be  prevented  by  a  little  timely 
hunting. 

LEPUS  CALIFORNICUS  TEXIANUS  Watekhousb 

Texas  Jack  Rabbit,  Kaec-tua-pua-na-ana  of  the  Taos  Indians 

Lepus  texianus  Waterhouse,  Nat.  Hist.  Marnm.  2 :  136,  1848. 

Type  locality. — Unknown,  but  probably  western  Texas. 

General  characters. — This  is  the  large,  light  gray  jack  rabbit  with  black  upper 
surface  of  tail  and  black  tips  of  ears.  There  is  little  difference  in  color  between 
the  summer  and  winter  specimens,  except  that  each  coat  fades  to  a  lighter, 
clearer  gray  with  age  and  the  rabbit  is  palest  just  before  renewing  the  fresh 
and  somewhat  darker  summer  and  winter  coats. 

Measurements. — Adults  average  in  total  length,  606;  tail,  85;  hind  foot,  133; 
ear  from  base  of  opening  to  tip  in  dried  skins,  123  millimeters.  The  usual 
weight  of  adults  when  freshly  killed  is  from  6  to  7  pounds. 

Distribution  and  habitat. — The  most  abundant  and  widely  dis- 
tributed jack  rabbit  of  New  Mexico  is  texianus,  occupying  both  the 
Lower  and  the  Upper  Sonoran  Zones  of  practically  the  whole  State 
west  of  and  including  a  part  of  the  Pecos  Valley.  (Fig.  6.)  Along 
the  Pecos  Valley  it  grades  into  the  darker,  brownish  gray  melanotis, 
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while  in  the  southwestern  part  of  New  Mexico  individuals  show  a 
slight  gradation  toward  eremieus  of  the  deserts  of  Arizona.  While 
the  range  of  the  species  is  mainly  Sonoran,  individuals  are  occa- 
sionally found  up  in  the  open  yellow-pine  forests  of  the  Transition 
Zone  where  they  have  strayed  from  their  regular  range.  On  the 
south  slope  of  the  Elk  Mountains  the  writer  shot  a  nursing  female 
in  the  yellow  pine  woods  at  8,700  feet  altitude,  but  a  run  of  2  or  3 
miles  through  open  forest  would  have  taken  it  down  to  its  ordinary 
zone  level. 

These  rabbits  are  common  and  at  times  numerous  in  the  valleys 
and  on  the  slopes  and  mesas  below  the  7,000-foot  contour  over  more 
than  the  western  half  of  New  Mexico.  Though  often  found  among 
the  scattered  junipers  and  nut  pines,  they  are  generally  more  common 
in  the  open  valleys  among  the  various  shrubs  known  as  rabbit  brush. 
Their  distribution  area  remains  the  same,  but  their  local  abundance 
fluctuates  from  various  causes.  In  time  of  drought  they  gather  in 
sections  where  there  is  more  moisture  and  a  better  supply  of  green 
vegetation,  often  becoming  very  numerous  in  certain  valleys  that 
have  received  enough  rainfall  to  produce  green  vegetation  while  the 
surrounding  country  is  parched  and  dry.  Thus  they  are  often 
abundant  in  one  valley,  scarce  in  another,  and  almost  absent  from  a 
third.  At  times  their  numbers  steadily  increase  until  beyond  the 
normal  proportions,  and  again  through  the  attack  of  some  disease 
they  are  so  thinned  out  that  not  a  rabbit  will  be  seen  in  an  all-day's 
ride  over  the  valleys.  Normally,  however,  they  are  fairly  abundant 
over  the  whole  of  their  range. 

General  habits. — These  rabbits  perhaps  supply  the  most  conspicu- 
ous and  characteristic  animal  life  of  the  desert  valleys.  They  are 
often  most  abundant  where  there  is  no  possibility  of  getting  water 
within  a  long  distance  and  seem  to  be  entirely  independent  of 
moisture,  other  than  that  obtained  through  their  food  plants. 
Though  in  part  nocturnal,  they  also  move  about  with  perfect  free- 
dom in  the  daytime,  and  are  specially  active  during  the  morning 
and  evening  hours.  During  the  middle  of  the  day  they  are  usually 
seen  only  when  started  from  their  forms  or  concealed  resting  places 
in  the  grass  or  low  vegetation.  In  hot  weather  they  make  their 
forms  in  the  shade  of  bushes  or  cactus,  or  sit  in  the  shade  of  some 
tree  or  fence  post  to  avoid  the  heat  and  glare  of  the  direct  sunlight. 
If  well  concealed  in  their  forms  they  will  often  lie  until  almost 
stepped  on,  and  then  bound  away  with  long  leaps  and  run  with  great 
speed.  Often,  however,  they  sit  crouched  in  the  half  open,  where 
they  can  not  only  be  plainly  seen  but  can  see  any  approaching  enemy 
and  make  good  their  escape.  In  riding  through  some  of  the  valleys 
one  can  almost  constantly  see  them,  one  after  another  springing  up 
and  bounding  away  from  the  sides  of  the  road,  sometimes  a  dozen 
running  at  a  time. 

In  a  100-mile  drive  from  Deming  to  Hachita  and  across  into  Ani- 
mas Valley  during  August  of  1908,  the  writer  had  an  unusually 
good  opportunity  to  observe  the  jack  rabbits  on  some  of  their  favor- 
ite grounds.  In  places  they  were  numerous  and  again  for  a  dis- 
tance scarce.  Their  abundance  depended  largely  on  the  distribution 
of  the  recent  rains.    They  had  left  the  dry  and  barren  valleys  and 
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slopes  that  the  rains  had  missed  and  gathered  in  great  numbers  in 
other  sections  that  the  heavy  rains  had  visited.  On  some  of  the  dry 
upper  slopes  across  the  range  they  were  scarce  and  had  evidently 
drifted  into  the  areas  of  good  feed.  Along  the  east  side  of  the 
Playas  Valley,  where  a  heavy  rain  had  brought  up  an  abundance 
of  fresh  grass  and  succulent  vegetation,  they  were  especially  numer- 
ous, a  dozen  often  being  in  sight  at  once  along  the  road  and  many 
hopping  into  camp  among  the  mesquites  in  the  evening. 

Food  habits. — The  food  of  these  Texas  jack  rabbits  includes  a 
great  variety  of  plants,  but  certain  species  are  evident  favorites. 
Alfalfa  seems  to  attract  them  more  than  almost  any  other  kind  of 
food,  while  of  the  native  plants  they  seem  to  prefer  succulent  young 
vegetation.  Much  grass  is  eaten,  but  as  the  grass  becomes  old  and 
dry  they  seem  to  prefer  many  of  the  herbaceous  plants,  and  in  times 
of  drought  they  feed  largely  upon  cactus  and  the  bark  of  mesquite 
and  other  desert  shrubs.  In  winter  their  food  consists  largely  of 
cactus,  bark,  and  twigs.  The  pads  of  the  large  pricklypear  (Opun- 
tia)  are  first  nibbled  along  the  edges  between  the  bunches  of  spines, 
but  sometimes  the  whole  pad  is  finally  eaten,  and  often  in  times  of 
scarcity  the  whole  cactus  plant  is  devoured,  leaving  only  the  bunches 
of  thorns  and  the  woody  base.  The  bush  cactuses  (Cylindropuntia) 
are  only  attacked  in  times  of  great  scarcity,  but  then  are  sometimes 
entirely  peeled  of  their  bark  as  high  as  the  rabbits  can  reach,  whole 
groves  of  them  occasionally  being  killed  in  this  manner.  Many  of 
the  desert  bushes,  however,  are  so  protected  by  thorns  or  other 
means  that  they  are  practically  free  from  the  attacks  of  rabbits. 
The  leaves  of  some  of  the  yuccas  and  agaves  are  occasionally  found 
gnawed,  but  usually  they  are  so  well  protected  that  the  inner,  fleshy 
parts  can  not  be  reached.  For  most  domestic  crops  and  fruit  trees 
the  jack  rabbits  show  great  fondness,  and  in  farming  areas  they 
become  a  great  pest  unless  kept  well  under  control. 

Breeding  habits. — The  Texas  jack  rabbits  are  very  prolific  and 
apparently  raise  several  litters  of  young  during  the  year.  There 
seems  to  be  a  definite  spring  litter  born  in  April  or  May.  By  the 
first  of  June  many  of  the  young  are  half  grown,  and  later  in  the 
summer  small  young  are  often  found  or  else  the  females  are  found 
to  contain  embryos  or  to  be  nursing  young.  As  late  as  September 
28  specimens  of  old  females  have  been  collected  that  were  at  the 
time  nursing  young,  but  the  number  of  litters  raised  in  a  season  is 
not  definitely  known  and  probably  varies  greatly  with  local  condi- 
tions. The  number  of  young  in  a  litter  varies  from  two  to  four, 
but  in  some  cases  it  may  be  as  high  as  six.  The  mammae  are  ar- 
ranged in  3  pairs,  2  pairs  of  abdominal  and  1  pair  of  pectoral,  and 
the  two  long  mammary  glands  are  practically  continuous  along  the 
sides  of  the  belly. 

Economic  status. — In  June,  1918,  after  two  years  of  severe 
drought,  J.  S.  Ligon  found  these  rabbits  unusually  numerous  in  the 
Pecos  Valley  from  Fort  Sumner  south  for  160  miles  into  Texas. 
They  apparently  were  more  numerous  there  than  in  any  other  part 
of  the  Southwest  and  more  numerous  than  he  had  ever  known  them 
there  before.  After  careful  observation  he  estimated  an  average  of 
400  to  the  square  mile  over  several  hundred  square  miles  of  the 
valley.    After  a  light  shower  where  green  vegetation  had  started 
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on  low  ground,  great  numbers  could  be  seen  feeding  at  any  time 
during  the  day.  They  were  of  all  ages,  and  one  rabbit  two-thirds 
grown  ran  across  the  road  ahead  of  the  automobile  and  disappeared 
in  a  large  burrow  in  a  prairie-dog  town.  Ligon  was  told  that  during 
the  previous  winter  many  had  been  killed  and  shipped  to  market 
from  this  valley  at  a  good  profit.  In  moderate  numbers  these  jack 
rabbits  are  of  some  value  as  game  animals,  although  not  generally 
used  as  food  among  the  ranch  people.  Many  are  infested  with 
"  warbles,"  or  Cuterebra,  the  larvae  of  a  fly,  and  also  with  tapeworm 
larvae,  which  appear  under  the  skin  in  watery  cysts.  Neither  of 
these  parasites  seriously  affects  the  health  of  the  rabbits  unless 
unusually  numerous,  but  they  prejudice  people  against  using  the 
rabbits  as  food.  To  the  Indians,  as  well  as  many  other  people 
in  the  State,  the  jack  rabbits  are  a  great  source  of  food  supply  and 
in  this  way  have  a  practical  value.  To  anyone  fond  of  shooting, 
when  the  rabbits  are  not  too  numerous,  they  offer  excellent  sport 
either  with  shotgun  or  rifle,  and  their  flesh,  if  properly  cooked,  is 
fairly  good.  The  half-grown  young  of  the  year  are  especially  good 
and  usually  free  from  parasitic  infestations.16 

On  the  other  hand,  the  damage  that  the  rabbits  do  in  an  agricul- 
tural area  is  often  so  great  as  to  render  them  one  of  the  most 
serious  of  animal  pests.  On  the  stock  range  the  grass  and  forage 
that  they  consume  is  often  of  serious  consequence  in  limiting  the 
number  of  domestic  stock  that  can  be  maintained  on  the  area.  It 
has  been  estimated  that  11  jack  rabbits  will  eat  as  much  green 
forage  a  day  as  one  sheep,  and  allowing  one  rabbit  to  2  acres, 
which  is  not  an  unusual  local  abundance,  the  rabbits  on  a  1,000-acre 
ranch  would  consume  as  much  grass  as  about  50  sheep.  To  be  sure, 
they  do  not  live  entirely  upon  grass,  but  a  large  part  of  their  forage 
is  such  as  would  be  eaten  by  sheep  or  cattle,  and  a  large  number  of 
them  on  the  stock  ranch  prove  a  serious  drain  upon  its  carrying 
power.  In  cultivated  areas  their  depredations  are  often  of  a  serious 
nature,  especially  where  fields  of  alfalfa  or  grain  are  surrounded  by 
extensive  desert  areas,  as  they  gather  from  all  sides  for  the  green 
food.  At  Carlsbad,  Dearborn  found  them  doing  considerable  damage 
to  melons  and  melon  vines  in  August,  1910,  and  reported  them  also 
as  destructive  to  young  orchards  in  winter.  At  Garfield  E.  A.  Gold- 
man found  them  feeding  in  the  alfalfa  fields  and  found  their 
stomachs  full  of  the  green  alfalfa.  At  Mesilla  Park  in  November, 
1908,  in  company  with  Fabian  Garcia,  the  writer  examined  a  young 
orchard  of  apple  and  pear  trees  that  had  been  set  out  on  the  experi- 
ment station  grounds  and  found  many  of  the  trees  peeled  or  cut  off 
by  the  jack  rabbits.  A  considerable  number  of  trees  had  been 
injured,  although  the  tracks  did  not  indicate  that  there  were  many 
rabbits  doing  the  mischief.  Pieces  of  sweet  apple  with  a  little 
strychnine  in  each  were  placed  on  sharp  sticks  4  inches  above  ground 
near  some  of  the  trees  where  the  rabbits  were  working,  and  later 
Garcia  wrote  that  he  had  picked  up  three  dead  rabbits  in  the  orchard. 

16  At  times  of  greatest  abundance  of  wild  rabbits  a  destructive  disease  called  tularemia 
carries  off  great  numbers  of  them.  This  is  also  dangerous  and  occasionally  fatal  to  human 
beings  when  acquired  through  careless  handling  of  infected  rabbits.  The  disease  may  be 
conveyed  by  contact  of  the  rabbit  blood  or  body  juices  with  the  hands  or  skin,  and  also 
by  the  bites  of  ticks  or  flies  that  have  been  in  contact  with  diseased  rabbits.  Experi- 
ments have  shown  that  the  germs  of  tularemia  are  not  destroyed  in  lightly  cooked  or 
rare  meat,  but  well-cooked  rabbit  meat  may  be  safely  eaten. 
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To  make  sure  of  protecting  his  trees,  he  had  them  wrapped  with 
paper  and  they  suffered  no  further  injury  during  the  winter. 

In  most  cases  where  the  rabbits  are  doing  damage  to  crops  they 
can  be  shot  or  their  numbers  otherwise  controlled  so  as  to  prevent 
serious  loss.  Under  ordinary  circumstances  their  natural  enemies — 
coyotes,  foxes,  eagles,  owls,  and  hawks — keep  them  down  to  a  rea- 
sonable abundance,  but  it  so  often  becomes  necessary  for  man  to  take 
a  hand  in  their  suppression  that  effective  methods  have  been  worked 
out  for  their  control. 

LEPUS  CALIFORNICUS  MELANOTIS  Mearns 
Plains  Jack  Rabbit 

Lepus  melanotis  Mearns,  Bui.  Amer.  Mus.  Nat.  Hist.  2:297,  1890. 

Type. — Collected  at  Independence,  Montgomery  County,  Kans.,  January  27, 
1890,  by  E.  A.  Mearns. 

General  characters. — Distinguished  from  the  clear  gray  texiamis  by  its  more 
brownish  coloration.  The  upper  parts  are  mainly  of  a  light  buffy-brown  color ; 
the  black  tail  and  tips  of  ears  are  conspicuous  marks ;  and  in  size  it  is  almost 
as  large  as  texianus.  The  average  length  of  adults  is  582 ;  tail,  80 ;  hind  foot, 
131 ;  and  ear  from  basal  notch  in  dried  specimens,  104  millimeters. 

Distribution  and  habitat. — The  Plains  jack  rabbit  is  found  in  the 
Great  Plains  country,  including  the  northeastern  part  of  New  Mex- 
ico east  of  the  Rocky  Mountains  and  Pecos  River  Valley.  (Fig.  6.) 
Specimens  from  Clayton  and  Santa  Rosa  were  referred  by  Nelson 
in  his  monograph  of  the  rabbits  (1909,  p.  148),  to  this  subspecies, 
while  those  from  Roswell  and  Carlsbad  were  placed  with  the  grayer 
teorianus,  but  most  of  the  specimens  of  the  Pecos  Valley  are  more  or 
less  intermediate  between  the  two. 

General,  habits. — In  habits  these  Plains  rabbits  do  not  differ  essen- 
tially from  their  near  relative,  texianus,  except  in  adaptation  to  a 
different  type  of  environment.  Instead  of  living  in  the  desert  they 
occupy  the  grassy  plains  where  for  cover  they  have  mainly  grass, 
which  gives  a  setting  of  more  uniform  green  in  summer  and  more 
of  the  yellow-brown  tones  in  winter,  in  strong  contrast  to  the  light- 
gray  tones  of  the  desert.  The  darker  colors  of  their  environment  are 
well  paralleled  by  the  darker  tones  of  their  own  coloration.  The 
Plains  jack  rabbits  are  generally  less  numerous  than  the  desert  jack 
rabbits,  although  at  times  they  become  very  abundant  and  in  places 
do  considerable  mischief.  In  this  open  country  they  are  usually  shyer 
than  in  the  brushy  regions.  The  speed  with  which  one  bounds  from 
the  grass  and  out  of  range  makes  quick  work  necessary  for  the  col- 
lector with  a  shotgun,  while  with  rifles  they  are  excellent  targets 
either  for  running  or  standing  shots.  In  places  where  they  are  in 
the  habit  of  following  the  same  line  of  travel  their  runways  are 
conspicuous  through  the  grass  and  low  vegetation,  and  in  a  good 
rabbit  year  these  runways  often  show  as  well-defined  crisscross  lines 
over  the  prairie. 

Food  habits. — The  food  of  the  Plains  jack  rabbits  consists  not 
only  of  grass  but  any  green  vegetation  of  an  edible  nature  that  hap- 
pens to  come  within  their  reach.  They  are  also  fond  of  most  culti- 
vated crops,  including  clover,  alfalfa,  grains,  and  vegetables,  and 
will  travel  for  a  considerable  distance  to  obtain  a  supply  of  these 
favorite  foods. 
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Breeding  habits. — Little  is  known  of  their  breeding  habits,  but  the 
young  are  out  and  often  half  grown  early  in  May,  and  young  of 
various  sizes  may  be  found  throughout  the  summer  and  up  to  late 
autumn.  Evidently  several  litters  are  raised  during  a  season,  but 
there  are  not  sufficient  data  to  show  the  average  size  of  the  litter. 
The  mammae  of  adult  females  are  arranged  in  two  pairs  of  abdominal 
and  one  pair  of  pectoral.  Three  or  four  embryos  have  been  noted  in 
females,  and  it  seems  probable  from  the  number  of  mammae  that  six 
is  a  possible  maximum  number  of  young. 

Economic  status. — In  normal  abundance  these  jack  rabbits  are  a 
good  game  animal  and  are  kept  within  harmless  bounds  by  hunting 
and  through  check  by  natural  enemies,  but  when  they  increase  to 
unusual  abundance  they  present  a  problem  of  some  economic  im- 
portance. In  grainfields  they  do  considerable  damage,  both  in  cut- 
ting down  and  eating  the  growing  grain  and  in  tangling  the  stems 
as  they  run  through  the  fields,  so  that  some  of  the  grain  is  lost  in 
reaping.  In  gardens  and  vegetable  fields  they  attack  almost  all  the 
crops,  but  are  especially  fond  of  cabbage,  turnips,  peas,  and  melons. 
They  are  also  quick  to  find  any  young  fruit  trees  that  are  planted, 
and  when  green  food  is  scarce  they  are  apt  to  cut  or  eat  the  bark 
from  young  trees.  At  times  it  has  been  necessary  to  organize  rabbit 
drives  or  hunts  to  dispose  of  the  surplus  numbers. 

LEPUS  GAILLARDI  GAILLARDI  Meabns 

Gauxakd's  Jack  Rabbit 

Lepus  gaillardi  Mearns,  U.  S.  Natl.  Mus.  Proc.  (1895)  18:  560-562,  June  24,  1896. 

Type. — Collected  at  Mexican  boundary  line,  near  Monument  63,  west  arm  of 
Playas  Valley,  southwestern  New  Mexico,  June  17,  1892,  by  E.  A.  Mearns  and 
F.  X.  Holzner. 

General  characters. — Distinguished  from  texianus,  with  which  it  is  associated, 
by  the  strikingly  white  sides  and  flanks  and  by  lack  of  black  tips  to  the  long 
ears.  It  is  also  more  buffy  or  fawn  colored  over  the  back,  while  the  light-gray 
rump  patch  blends  into  the  white  sides.  The  upper  surface  of  the  tail  is 
black. 

Measurements. — This  rabbit  is  slightly  smaller  than  texianus,  average  adults 
measuring  in  total  length,  536 ;  tail,  80 ;  hind  foot,  132 ;  and  ear  from  notch  in 
dried  skins,  109  millimeters. 

Distribution  and  habitat. — Gaillard's  jack  rabbit  is  mainly  a  Mexi- 
can species  extending  into  extreme  southwestern  New  Mexico  in  the 
Playas  and  Animas  Valleys,  mainly  in  the  Upper  Sonoran  Zone. 
(Fig.  6.)  In  the  southern  end  of  the  Animas  and  Playas  Valleys  the 
ranchmen  in  1908  reported  white-sided  jack  rabbits,  which  they  called 
antelope  rabbits,  and  said  they  were  frequently  seen  though  not  so 
commonly  as  the  other  species.  The  writer  did  not  see  anj^  of  them, 
although  he  was  constantly  watching  for  them,  and  several  light- 
colored  individuals  of  teotianus  were  shot  on  suspicion  that  they 
might  be  gaillardi.  There  can  be  no  doubt,  however,  of  their  occur- 
rence and  the  correctness  of  the  descriptions  and  reports  of  the  local 
residents  in  that  part  of  New  Mexico.  Mearns  (1896,  p.  560)  records 
them  as  found  on  the  east  and  west  forks  of  the  Playas  Valley  and 
on  the  east  side  of  the  San  Luis  Mountains,  while,  besides  the  type 
specimen  that  he  collected,  he  secured  a  series  of  five  from  White 
Water  just  below  the  international  boundary  line. 

General  habits. — In  habits  there  seems  to  be  very  little  difference 
between   Gaillard's   and  the   common  jack   rabbit   of  the   region. 
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Mearns  records  a  female  taken  at  the  type  locality  June  16,  1892, 
containing  three  small  fetuses  and  also  mentions  two  half -grown 
young  on  the  same  date.  Very  little  is  known  of  this  rare  and 
interesting  species,  and  any  further  notes  on  its  distribution  and 
habits  would  be  of  special  interest. 

SYLVILAGUS  AUDUBONI  NEOMEXICANUS  Nelson 

New  Mexico  Cottontail 

Sylvilagus  auduboni  ncomexicanus  Nelson,  Biol.  Soc.  Wash.  Proc.  20:  83,  1907. 

Type. — Collected  at  Fort  Sumner,  N.   Mex.,  September  23,   1902,  by  James 
H.  Gaut. 

General  characters. — This  is  one  of  the  long-eared  cottontails  of  the  auduboni 
group,  differing  from  the  three  other  forms  of  the  groups  in  the   State  in 

more    brownish    coloration    of 
the  upper  parts. 

Measurements. — Adults  aver- 
age for  total  length,  374;  tail, 
49 ;  hind  foot,  87 ;  ear  from 
notch  at  base  to  tip  in  dried 
skins,  55  millimeters-. 

Distribution  and  habi- 
tat.— The  New  Mexico 
cottontail  occupies  the 
plains  country  of  eastern 
New  Mexico,  including 
most  of  the  Pecos  Valley. 
(Fig.  7.)  Specimens  from 
Clayton,  Emory  Peak,  near 
Tucumcari,  Koswell,  Carls- 
bad, and  the  eastern  slope 
of  the  Guadalupe  Moun- 
tains are  referred  to  this 
form,  but  do  not  neces- 
sarily mark  the  extreme 
western  limit  of  its  range. 
It  inhabits  the  grassy 
plains  country  mainly  be- 
low the  border  of  junipers 
and  nut  pines  and  also  the 
mesquite  and  creosote  valley  bottoms  along  the  Pecos  and  Canadian 
Kivers.  It  is  common  in  both  the  Upper  and  the  Lower  Sonoran  Zones. 
General  habits. — Throughout  most  of  their  range  these  rabbits 
live  in  the  open  country,  seeming  to  prefer  places  where  they  can  see 
for  a  long  distance,  as  they  depend  on  flight  for  escape  to  some  safe 
retreat.  Their  favorite  haunts  are  the  prairie-dog  towns,  which  are 
thickly  scattered  over  this  plains  region.  Though  they  have  long 
legs  and  make  good  speed  for  cottontails,  they  are  no  match  for 
the  coyotes  and  foxes  and  must  depend  on  convenient  cover  for  their 
protection.  This  is  afforded  by  the  burrows  of  prairie  dogs,  badgers, 
and  even  the  large  kangaroo  rats,  which  inhabit  their  region.  When 
startled  the  rabbits  rush  for  the  nearest  cover,  and  if  pressed  for 
time  dive  into  a  burrow  and  disappear  in  a  twinkling.     If  only 


Figure  7. — Distribution  of  cottontail  rabbits  of 
the  auduboni  group  in  New  Mexico  :  1,  Sylvila- 
gus  auduboni  warreni ;  2,  8.  auduboni  neomex- 
icanus ;  3,  &,  auduboni  cedrophUus ;  4,  S.  audu- 
boni minor.     Type  locality  circled 
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moderately  frightened  they  bound  away  with  all  speed,  but  before 
disappearing  below  usually  sit  up  and  look  around  to  see  if  there 
is  any  real  danger.  So  general  is  their  habit  of  depending  upon 
burrows  for  safety  that  they  are  commonly  called,  by  the  ranchmen, 
"  prairie-dog  rabbits,"  or  merely  "  dog  rabbits."  Generally  they 
are  very  wild  and  difficult  to  approach,  but  occasionally  an  individual 
will  allow  one  to  come  close  before  running  away.  By  whistling 
and  talking  softly  to  one,  as  it  sat  near  the  entrance  of  an  old  badger 
hole,  the  writer  was  able  to  approach  and  photograph  it  within 
4  feet.  Apparently  they  do  not  dig  burrows  for  themselves,  but 
are  always  able  to  find  an  abundant  supply  of  unoccupied  dens 
of  other  burrowing  animals.  Generally  they  are  not  very  numerous, 
but  in  places  over  the  open  prairie  where  the  short  grass  affords 
them  little  concealment  they  are  frequently  seen  scampering  from 
one  burrow  to  another.  Even  at  a  distance  when  sitting  up  or 
running  their  long  ears  are  conspicuous  and  readily  distinguish 
them  from  the  members  of  the  floridanus  group,  which  occurs  farther 
east  and  in  some  of  the  mountain  ranges  in  western  New  Mexico; 
but  when  they  are  on  guard  crouching  upon  the  ground  with  ears 
laid  low  and  colors  blending  into  the  surroundings,  even  in  this 
short  grassy  country,  they  are  inconspicuous  and  at  times  almost 
invisible. 

In  June,  1918,  in  the  Pecos  River  Valley  from  Fort  Sumner  south, 
J.  S.  Ligon  found  these  cottontails  about  as  numerous  as  the  jack 
rabbits  and  in  greater  numbers  than  he  had  ever  seen  them  there 
before.  This  was  after  a  2-year  severe  drought  during  which  the 
rabbits  had  apparently  suffered  no  inconvenience  or  setback  in 
breeding.    He  found  young  of  all  ages,  some  not  yet  out  of  the  nest. 

Food  habits. — The  food  of  the  New  Mexico  cottontails  consists  of 
green  grass  and  a  great  variety  of  herbaceous  plants.  They  are  fond 
of  alfalfa,  grain,  and  most  garden  vegetables.  Occasionally  when 
the  snow  is  on  the  ground  in  winter  they  may  be  forced  to  browse 
upon  twigs  and  bushes,  but  for  most  of  the  year  they  have  ready 
access  to  the  ground  and  can  find  enough  green  or  cured  vegetation 
to  keep  them  well  supplied. 

Economic  status. — In  few  places  has  this  species  been  found  so 
abundant  as  to  be  in  danger  of  becoming  a  pest,  but  among  the 
farms  and  orchards  of  the  Pecos  Valley,  where  it  is  comparatively 
common,  there  are  some  complaints  of  its  injuring  crops.  At  Carls- 
bad in  August,  1910,  Dearborn  found  the  cottontails  rather  abundant 
and  destructive  to  melon  vines  and  young  fruit  trees,  and  the  writer 
found  them  there  in  previous  seasons  fairly  common  in  and  about 
the  alfalfa  fields.  They  afford  some  good  hunting,  however,  and 
in  camp  during  the  close  season  on  other  game  they  often  provide  the 
only  fresh  meat  supply  for  long  periods.  Over  most  of  their  range 
their  value  as  a  game  animal  is  probably  sufficient  to  balance  any 
injury  they  may  do  to  crops,  but  in  areas  where  they  do  serious 
harm  they  may  easily  be  destroyed  by  hunting  or  by  other  methods 
of  control.  They  have  a  host  of  natural  enemies,  including  coyotes, 
foxes,  badgers,  hawks,  owls,  and  eagles,  and  so  long  as  these  are 
numerous  the  rabbits  have  little  chance  of  becoming  pests. 


56  NORTH   AMERICAN    FAUNA  [No.  53 

SYLVILAGUS  AUDUBONI  MINOR    (Meabns) 

Little  Cottontail 
Lepus  arizonae  minor  Mearns,  U.  S.  Natl.  Mus.  Proc.  (1895)  18:  557-558,  1896. 

Type.— Collected  at  El  Paso,  Tex.,  April  28,  1892,  by  E.  A.  Mearns  and  F.  X. 
Holzner. 

General  characters. — A  small,  pale-gray  rabbit  with  very  long  ears. 

Measurements. — Average  adults:  Total  length,  351;  tail,  52;  hind  foot,  80; 
ear  from  notch  in  dried  skin,  59  millimeters. 

Distribution,  and  habitat. — The  little  gray  desert  cottontails  (pi.  4, 
A)  are  found  mainly  within  the  Lower  Sonoran  Zone  of  the  Rio 
Grande  and  Tularosa  Valleys  and  over  the  Deming  Plain  of  south- 
western New  Mexico  and  southward.  (Fig.  7.)  In  many  places 
they  extend  into  the  Upper  Sonoran  Zone  around  the  edge  of  the 
mountains,  but  in  their  typical  form  do  not  range  far  beyond  the 
Lower  Sonoran.  They  are  a  valley  species  and  prefer  the  open 
country  where  there  is  sufficient  cover  and  protection. 

General  habits. — Like  all  this  group,  the  little  cottontails  are  par- 
tial to  burrows  in  the  ground  or  to  safe  retreats  among  rocks  or 
under  ledges,  where  they  can  quickly  escape  from  their  enemies. 
Dense  cover  of  weeds,  brush,  or  cactus  is  accepted,  but  in  most  of  the 
open  desert  country  where  they  live  the  safest  and  most  convenient 
retreats  are  apt  to  be  badger  holes  or  broken  rocks  at  the  base  of  some 
cliff.  Prairie-dog  burrows,  when  available,  are  often  used  by  them, 
but  over  much  of  their  range  prairie  dogs  doi  not  occur.  The  abun- 
dance of  the  species  generally  depends  on  the  kind  of  cover  that  is 
available.  In  open  situations  where  there  are  no  badger  holes  or 
other  burrows  the  rabbits  are  almost  entirely  absent,  while  in  a 
section  of  valley  infested  with  ground  squirrels  that  have  attracted 
badgers  or  in  a  half-abandoned  prairie-dog  town  they  may  be 
swarming.  At  Deming,  E.  A.  Goldman  reported  them  as  common 
on  the  surrounding  plain,  and  often  entering  the  small  gardens  and 
barnyards  in  the  immediate  vicinity  of  town,  while  on  the  east 
slope  of  the  Big  Hatchet  Mountains  he  reported  them  as  especially 
abundant  on  the  stony  lower  slopes  of  the  mountains  up  to  4,800  feet, 
beyond  which  they  were  less  numerous,  none  being  found  much 
higher.  At  Redrock  he  reported  them  common  in  thickets  and  about 
fields  along  the  river  and  in  the  brush  along  mesas  bordering  the 
valley.  On  a  wagon  trip  from  Deming  to  Hachita  and  through  the 
Playas  and  Animas  Valleys  in  August,  1908,  the  writer  found  them 
common  over  most  of  the  valley  country.  Many  were  found  in  the 
open,  where  they  ran  to  prairie-dog  or  badger  holes,  but  others  were 
seen  in  the  brushy  parts  of  the  valleys,  where  they  took  refuge  in  the 
weed  patches  or  among  the  bunches  of  mesquite  and  other  low 
bushes.  Goldman  found  them  abundant  in  the  Rio  Grande  Valley  at 
Garfield  and  farther  north  along  the  river,  while  Gaut  collected 
specimens  and  reported  them  as  numerous  on  both  sides  of  the  great 
Tularosa  Valley. 

Food  habits. — These  rabbits  subsist  upon  green  grass  and  a  great 
variety  of  other  vegetation,  including  in  winter  the  bark  and  twigs 
of  various  shrubs  and  the  juicy  flesh  of  cactus,  which  they  pick  out 
from  between  the  spines  of  the  pricklypear  and  some  other  species. 
They  are  fond  of  most  cultivated  crops  and  sometimes  injure  young 
orchards  by  gnawing  the  bark  from  the  trees  or  cutting  off  the  twigs 
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of  newly  planted  grafts.  At  Mesilla  Park  in  November,  1908,  in 
one  orchard  containing  5  or  6  acres  of  choice  young  apple  trees,  they 
had  injured  nearly  half  and  -actually  killed  a  few  of  the  trees.  The 
rabbits  were  rather  numerous  at  the  time  and  were  doing  some  dam- 
age to  vegetables  and  other  crops.  They  were  not  being  hunted  to 
any  extent,  however,  and  little  attention  was  paid  to  the  damage 
they  were  doing. 

SYLVILAGUS  AUDUBONI  CEDROPHILUS  Nelson 
Cedar-Belt  Cottontail 
SyWilagns  auduooni  cedrophilus  Nelson,  Biol.  Soc.  Wash.  Proc.  20:  83,  1907. 

Type. — Collected  at  Cactus  Flat,  20  miles  north  of  Cliff,  N.  Mex.,  November 
6,  1906,  by  Vernon  Bailey. 

General  characters. — Slightly  larger  than  minor,  darker  gray  and  more  buffy 
or  ochraceous  over  the  upper  parts. 

Measurements. — Average  of  adults:  Total  length,  375;  tail,  46;  hind  foot,  89; 
and  ear  from  notch  in  dried  skin,  60  millimeters. 

Distribution  and  habitat. — The  cedar-belt  cottontails  are  charac- 
teristic of  the  cedar  and  pinyon  foothills  and  elevated  mesas  in  the 
Upper  Sonoran  Zone  over  central  and  west-central  New  Mexico. 
(Fig.  7.)  Their  range  is  not  sharply  defined,  as  on  the  east  they 
grade  into  neomexicanus,  on  the  south  into  the  Lower  Sonoran 
minor,  and  on  the  north  into  warreni,  all  of  which  are  closely  related 
subspecies,  evidently  the  product  of  slightly  different  environments. 
With  the  present  form  the  environment  is  somewhat  peculiar  in 
being  usually  an  open  orchardlike  growth  of  low  spreading  junipers 
and  nut  pines  interspersed  with  clumps  and  thickets  of  brush  and 
bunches  of  cactus.  Much  of  the  country  is  rough,  with  sharp 
gulches,  cut  banks,  and  small,  rocky  canyons  that  afford  consider- 
able cover  and  protection  and  more  shade  than  is  found  on  the 
grassy  plains  or  in  the  open  Lower  Sonoran  valleys. 

General  habits. — The  abundance  of  these  rabbits  depends  much  on 
the  character  of  the  country.  In  areas  of  rocky  ledges,  broken  talus 
below  cliffs,  and  especially  lava  fields,  where  they  find  safe  shelter 
and  protection  from  their  enemies,  they  are  usually  numerous,  while 
in  more  exposed  localities  they  are  generally  scarce.  A  few  may  be 
found  anywhere,  however,  among  the  junipers  and  nut  pines  in  open 
parks,  where  the  burrows  of  the  prairie  dog  afford  shelter  and 
protection.  In  most  localities  there  are  some  badger  holes  that 
the  rabbits  can  use  as  safe  retreats.  Food  is  generally  plentiful 
throughout  their  range,  and  the  determining  factor  of  their  abun- 
dance is  usually  protection  from  the  numerous  enemies  that  they 
must  avoid.  Bobcats,  coyotes,  and  gray  foxes  abound  in  this  region, 
and  together  with  the  hawks  by  day  and  the  owls  by  night  they 
make  life  anxious  for  the  rabbits.  It  is  only  by  keeping  close  to 
their  rocky  or  underground  retreats  that  they  are  able  to  maintain 
an  existence,  and  the  speed  with  which  they  disappear  attests  con- 
stant practice.  Locally  they  adapt  themselves  to  various  cover.  On 
Cactus  Flat,  where  the  type  was  collected,  they  were  common  and 
took  refuge  under  clusters  of  cane  cactus  and  tall  yuccas,  while  on 
the  Rio  Alamosa,  E.  A.  Goldman  found  them  rather  common  in 
thickets  of  Apache  plume  (Fallugia  parodoxa)  and  of  shadscale 
(Atriplex  canescens) .    At  Isleta  Ned  Hollister  found  them  common 
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on  weedy  ground  between  the  mesa  and  the  river  bottom,  but  when- 
ever frightened  they  immediately  ran  for  the  rocks  along  the  base 
of  the  neighboring  cliff.  He  found  them  in  similar  situations  along 
the  Rio  Puerco  and  other  valleys;  and  he  also  collected  specimens 
in  the  Datil  Mountains  in  the  edge  of  yellow-pine  timber,  where, 
with  many  other  Upper  Sonoran  species,  they  extended  up  these 
narrow,  dry  ranges  beyond  their  usual  zone.  At  Agua  Fria  Spring, 
in  the  southern  edge  of  the  Zuni  Mountains,  Hollister  reported  them 
as  numerous  along  the  borders  of  the  lava  fields  and  said  that  when 
frightened  they  at  once  sought  refuge  in  the  many  crevices  and 
holes  of  the  lava  beds.  At  San  Rafael  near  the  eastern  base  of  the 
Zuni  Mountains  the  writer  also  found  them  numerous  in  the  ex- 
tremely rough  and  broken  lava  flow,  for  here  the  many  caves  and 
cracks  afforded  absolute  protection  from  any  animals  larger  than 
themselves.  In  a  small  valley  in  western  Socorro  County,  J.  S. 
Ligon  estimated  their  numbers  at  1  to  every  2  acres. 

Food  habits — The  food  of  the  cedar  belt  cottontails  consists  of  an 
endless  variety  of  green  vegetation,  most  of  which  they  are  able  to 
find  close  to  their  safe  retreats.  In  the  little  pockets  and  depressions 
among  the  lava  rocks,  avoided  by  other  grazing  animals,  the  rabbits 
hold  almost  complete  possession.  Some  of  these  little  patches  are 
grazed  close  by  the  rabbits  and  the  scattered  stems  of  plants  from 
which  they  have  eaten  the  leaves  are  strewn  over  the  ground  among 
their  numerous  characteristic  pellets.  Most  of  their  excursions  are 
from  the  rocks  or  their  dens  in  search  of  favorite  food  plants.  Many 
of  the  little  shrubs  and  bushes  where  they  have  been  browsing  are 
found  with  branches  and  stems  cut  off  as  smoothly  as  by  a  knife. 
These  cut  bushes  are  especially  noticeable  where  the  rabbits  have 
spent  the  winter  and  depended  on  the  shrubby  growths  while  the 
snow  covered  the  lower  vegetation.  At  Lake  Valley,  Goldman  found 
where  they  had  stripped  the  bark  from  stems  of  bushes  of  Acacia 
and  Rhus,  but  this  was  probably  done  in  winter  or  during  a  dry 
season. 

Breeding  habits. — The  mammae  in  this  species  are  arranged  in 
three  pairs  of  abdominal  and  one  pair  of  pectoral,  but  the  number  of 
embryos  in  two  individuals  were  only  two  each.  Both  of  these 
records  of  two  large  embryos  were  at  Albuquerque  on  July  23,  1889. 
Another  specimen  taken  at  Santa  Rosa  on  May  24  was  nursing  young, 
but  at  the  same  place  and  time  many  half-grown  young  were  seen. 
At  Wingate,  Hollister  reported  in  the  latter  half  of  June  many  tiny 
young,  as  well  as  all  sizes  up  to  nearly  full  grown.  As  it  is  always 
possible  to  find  plenty  of  young  of  all  sizes  throughout  the  summer 
and  to  at  least  the  first  of  October,  the  rabbits  must  produce  several 
litters  during  a  season,  but  there  are  too  few  data  to  show  the  actual 
number  of  litters  or  even  the  average  number  of  young  in  a  litter. 

Economic  status. — To  summer  campers  within  the  range  of  these 
cottontails  they  are  the  most  important  game  animals,  as  it  is  almost 
always  possible  to  obtain  a  supply  of  fresh  meat  by  shooting  the 
young  of  the  year  along  the  roadsides.  They  are  generally  free 
from  diseases  and  are  excellent  eating.  The  young,  properly  fried 
or  broiled  with  a  little  bacon  over  the  coals  of  a  hot  camp  fire,  afford 
a  meal  that  is  usually  welcome  to  hungry  campers.  The  writer  has 
often  decided  that  they  are  fully  equal  to  quail  or  fried  chicken, 
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but  he  may  have  been  somewhat  prejudiced  in  their  favor  at  the 
time  by  a  keen  appetite.  Even  the  old  ones  are  good  eating,  espe- 
cially if  stewed  with  a  little  bacon  or  fat  pork,  but  require  more 
thorough  cooking  than  do  the  young  of  the  year. 

Now  that  tularemia  has  become  known  as  an  occasional  disease 
of  rabbits  to  which  human  beings  are  also  susceptible,  care  should 
be  taken  not  to  get  the  rabbit  blood  on  one's  hands  and  to  cook  the 
meat  thoroughly. 

Throughout  most  of  their  range  there  is  little  opportunitj'  for 
injury  to  crops,  as  they  occupy  a  region  where  agriculture  is  mainly 
confined  to  occasional  garden  patches.  These  can  generally  be  pro- 
tected by  fencing  or  shooting.  The  natural  enemies  of  the  rabbits 
commonly  hold  them  in  sufficient  check  in  open  areas  where  crops 
can  be  grown.  At  Santa  Rosa  one  half  grown  was  found  in  the 
stomach  of  a  large  rattlesnake,  and  near  Cuervo  their  bones  were 
numerous  under  the  nest  of  a  pair  of  golden  eagles  on  the  cliff.  At 
Conchas  Creek  the  den  of  a  coyote  was  discovered  near  camp  by 
watching  the  old  coyote  carrying  a  cottontail  to  its  young  among  the 
rocks.  Pieces  of  cottontail  skin  were  strewn  over  the  ground  around 
the  mouth  of  this  den,  and  evidently  the  family  of  coyotes  was 
finding  the  rabbits  an  important  food  supply. 

SYLVILAGUS  AUDUBONI  WARRENI  Nelson 
Colorado  Cottontail;  Gu  of  the  Navajo  Indians 

Bylvilagus  au&ubonl  warreni  Nelson,  Biol.  Soc.  Wash.  Proc.  20 :  83,  1907. 

Type.— Collected  at  Coventry,  Colo.,  January  4,  1907,  by  C.  H.  Smith. 

General  characters. — A  large,  buffy-gray  form  of  the  auduboui  group  extend- 
ing from  Colorado  into  the  northwestern  corner  of  New  Mexico. 

Measurements. — Average  adult  specimens :  Total  length,  384 ;  tail,  50 ;  hind 
foot,  97 ;  ear  from  notch  in  dried  skin,  66  millimeters. 

Distribution  and  habitat. — Specimens  of  the  Colorado  cottontail 
have  been  examined  from  several  localities  along  the  Rio  Grande 
Valley  north  of  Santa  Fe,  and  westward  over  the  San  Juan  Valley 
and  south  to  near  Juan  Tafoya  at  the  eastern  base  of  Mount  Taylor. 
(Fig.  7.)  A  large  part  of  this  area  is  open  and  very  arid  valley 
country,  with  scattered  sagebrush  and  rabbit  brush  as  the  principal 
cover  for  such  species.  Their  range  is  practically  restricted  to  the 
Upper  Sonoran  Zone  and  a  very  distinct  species,  8.  nuttalli  pin£tus, 
takes  their  place  in  the  mountains  of  this  region. 

General  habits. — These  long-eared  cottontails  are  common  both  in 
the  open  sagebrush-  and  rabbit-brush-covered  valleys  and  on  the 
nut-pine  and  juniper  slopes  around  the  base  of  the  mountains. 
Along  the  densely  brushed  and  timbered  bottom  lands  of  the  San 
Juan  River  they  are  also  common,  but  less  conspicuous  than  out 
in  the  arid  sagebrush  valleys.  At  Fruitland  they  were  abundant 
in  the  groves  of  cottonwood,  buffaloberry,  and  bear  brush  in  the 
weedy  bottoms,  where  they  made  trails  through  the  thickets  and 
dodged  so  quickly  out  of  sight  that  they  were  not  easily  collected. 
Out  on  the  mesas  they  would  run  quickly  to  prairie-dog  or  badger 
holes  or  hide  among  the  rocks  along  the  low  cliffs.  They  were 
most  abundant,  however,  along  the  base  of  the  cliffs  in  the  great, 
dry  washes  that  come  down  along  the  sides  of  the  San  Juan  Valley. 
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In  general  habits  they  most  nearly  resemble  their  close  relative  and 
neighboring  from  cedropMlus,  but  are  more  commonly  a  valley  spe- 
cies and  more  fully  adapted  to  the  open  country  at  long  distance 
from  the  scattered  forests  of  juniper  and  nut  pine.  In  actual  habits 
there  is  apparently  no  difference  except  such  as  may  be  directly 
produced  by  the  slight  change  of  environment. 

Economic  status. — As  food  and  game  these  rabbits  are  especially 
important  to  the  Indians  occupying  their  region,  as  well  as  to  the 
white  settlers  and  campers.  Along  the  San  Juan  and  Rio  Grande 
Valleys  they  are  common  in  a  well-settled  and  productive  agricul- 
tural region,  and  here,  while  of  considerable  value  as  game,  they  are 
often  somewhat  injurious  in  fields,  gardens,  and  orchards.  In 
most  cases  the  farms  are  rather  small,  and  under  ordinary  circum- 
stances the  rabbits  can  be 
kept  in  check  by  hunting 
or  fencing,  so  that  their 
depredations  are  of  little 
consequence.  As  these 
methods  are  comparatively 
simple  and  inexpensive,  no 
serious  loss  need  be  sus- 
tained. 

SYLVILAGUS  NUTTALLI 
PINETIS    (Aixen) 

Rocky  Mountain  Cottontail; 
Pb  we  na  of  the  Taos 
Indians 

Lepus  sylvaticus  pinetis  Allen, 
Bui.  Amer.  Mus.  Nat.  Hist. 
6:348-349,  1894. 

Type. — Collected  in  the  White 
Mountains,  Ariz.,  August  14, 
1894,  by  B.  C.  Condit. 

General  characters. — T  h  e  s  e 
are  rather  large,  heavy  cotton- 
tails, with  relatively  short  ears 
and  with  skull  characters  that 
separate  them  as  a  group  from 
the  forms  of  auduboni.  The  small  audital  bullae  and  slender  rostrum  of  the 
skull  are  good  cranial  characters. 

Measurements. — Adult  specimens  average  in  total  length,  3S6;  tail,  59;  hind 
foot,  94 ;  ear  from  notch  in  dried  skin,  61  millimeters. 

Distribution  and  habitat. — Common  in  the  Transition  Zone  in 
mountains  of  Arizona,  Colorado,  and  northern  New  Mexico,  with  an 
extreme  vertical  range  from  7,500  to  10,000  feet,  the  Rocky  Moun- 
tain cottontails  are  common  also  in  the  Transition  Zone  of  the  Zuni, 
Chuska,  Jemez,  San  Juan,  Sangre  de  Cristo,  and  Raton  Ranges  in 
New  Mexico.  (Fig.  8.)  They  occupy  the  yellow-pine  belt,  but 
stray  into  the  edge  of  the  junipers  below  and  in  places  follow  favor- 
able slopes  somewhat  above  the  limits  of  the  yellow  pine.  Like  anj7 
species  that  completely  fills  a  zone,  they  are  occasionally  found  in- 
truding into  the  borders  of  adjoining  zones.  They  generally  occupy 
the  thickets  and  brush  patches,  log  jams,  and  slab  piles  of  the  open 


Figure  8. — Distribution  of  three  cottontail  rabbits 
in  New  Mexico  :  1.  Sylvilagus  nuttalli  pinetis; 
2,  8.  cognatus;  3,  8.  floridanus  holzneri.  Type 
locality   circled 
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timber,  and  often  take  refuge  in  hollow  logs  or  under  fallen  trees  and 
sometimes  in  old  burrows  and  among  broken  rocks. 

General  habits. — The  Rocky  Mountain  cottontails  are  usually  not 
very  abundant  and  in  the  thickets  and  brush  specimens  are  not  so 
easily  obtained  as  are  the  more  conspicuous  species  in  the  open  coun- 
try below.  In  the  Jemez  Mountains  one  half -grown  individual  was 
collected  at  10,000  feet  altitude  in  the  lower  edge  of  the  Canadian 
Zone,  and  their  trails  and  droppings  were  found  scattered  through 
much  of  the  forest  of  the  range.  On  top  of  the  Chuska  Mountain 
Plateau  they  were  fairly  common  in  the  beautiful  yellow-pine  forest 
from  7,500  to  9,000  feet,  where  they  lived  mainly  in  the  groves  of 
aspens  and  Gambel's  oak.  In  places  they  were  found  among  the 
rocks,  and  two  were  shot  on  the  face  of  a  cliff  where  they  were 
dodging  back  and  forth  from  one  crevice  to  another,  but  generally 
they  hid  in  the  brush  and  when  followed  ran  from  one  thicket  to 
another.  In  places  where  they  are  in  the  habit  of  running,  they  make 
fairly  distinct  trails,  and  their  characteristic  pellets  are  scattered 
in  the  thickets.  In  the  Pecos  River  Mountains  a  few  were  seen 
from  8,000  to  10,000  feet,  but  they  were  not  very  common  and  the 
thick  timber  and  brush  hindered  the  obtaining  of  specimens.  On 
the  east  slope  of  the  Taos  Mountains  one  was  taken  at  8,900  feet  at 
the  extreme  upper  edge  of  the  Transition  Zone  in  Moreno  Valley  and 
others  lower  down  though  still  within  the  yellow-pine  belt.  On  the 
west  slope  of  these  mountains  specimens  were  taken  at  7,700  feet 
and  others  seen  as  high  as  10,000  feet,  and  on  the  west  slope  of  the 
Culebras  one  was  shot  at  9,400  feet  near  the  upper  edge  of  its  zone. 
In  the  San  Juan  Mountains  they  were  common  in  the  Transition  Zone 
along  both  sides  of  the  range,  and  specimens  were  taken  on  both 
slopes,  while  on  the  Gallinas  Mountains  of  Rio  Arriba  County  they 
were  common  throughout  their  zone  in  the  abundant  thickets  of 
scrub  oak  and  even  up  into  the  aspen  thickets,  where  one  was  taken  at 
9,500  feet.  In  the  region  of  Tres  Piedras,  both  Loring  and  Gaut 
reported  them  numerous,  the  abundance  of  great  bowlders  and  the 
oak  thickets  offering  them  unusual  protection.  In  the  Raton  Range 
A.  H.  Howell  found  them  rather  scarce,  but  obtained  a  specimen  in 
Oak  Canyon  and  picked  up  an  old  skull  in  Bear  Canyon.  On  the 
way  from  Catskill  to  Costillo  Pass  he  collected  five  specimens  in  the 
timber  along  the  mountain  sides  from  7,000  feet  up  to  the  summit  of 
the  pass  at  10,500  feet,  where  one  was  trapped  at  the  mouth  of  a 
burrow.  At  Catskill  he  found  them  living  in  and  about  the  deserted 
cabins. 

In  the  Mogollon  Mountains  a  cottontail  evidently  of  this  group  is 
common  in  the  timber  from  9,000  to  10,000  feet  altitude,  but  neither 
Goldman  nor  the  writer  were  able  to  obtain  any  specimens,  as  they 
kept  out  of  sight  in  the  extensive  thickets.  Even  on  a  good  tracking 
snow  they  would  run  ahead  from  one  thicket  to  another,  dodging 
and  hiding  so  skillfully  that  no  specimens  were  procured.  It  seems 
probable  that  the  form  inhabiting  the  mountains  is  typical  pinetis, 
which  is  known  to  have  the  same  range  and  habits  in  the  White 
Mountains  of  Arizona,  but  until  specimens  are  collected  one  can  not 
be  sure  that  they  are  not  cognatus  or  holzneri,  which  are  similar  in 
habits. 
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Food  habits. — The  food  of  these  cottontails  evidently  includes  as 
great  a  variety  of  plants  and  green  vegetation  as  that  of  any  other 
species,  but  most  of  the  plants  are  different  from  those  on  which 
the  rabbits  of  the  valley  subsist,  and  there  seems  to  be  no  record  of 
the  actual  species  eaten.  Many  of  the  shrubs  and  twigs  of  small 
bushes  are  cut  along  their  trails  and  on  their  feeding  grounds,  indi- 
cating the  nature  of  at  least  a  part  of  their  winter  food,  but  even  the 
species  of  shrubs  have  not  been  noted  with  sufficient  care  to  indicate 
which  kind  the  rabbits  prefer. 

Breeding  habits. — Like  others  of  the  group,  these  rabbits  have  the 
mammae  arranged  in  four  pairs,  three  pairs  of  abdominal  and  one 
pair  of  pectoral,  but  there  seems  to  be  only  one  record  of  embryos 
examined  to  indicate  the  number  of  young  to  a  litter.  This  record 
of  three  embryos  noted  by  A.  K.  Fisher  August  14,  1894,  at  Estes 
Park,  Colo.,  is  about  all  that  is  known  definitely  of  the  breeding 
habits  of  the  species,  and  this  probably  is  not  the  full  normal  number 
of  young  in  a  litter. 

Economic  status. — Throughout  the  range  of  these  cottontails  in 
New  Mexico  the  writer  has  found  them  almost  invariably  healthy 
and  in  good  condition  for  food.  In  the  Chuska  Mountain,  in  Octo- 
ber, 1908,  the  rabbits  were  plump  with  little  strips  of  fat  con- 
spicuous along  the  back  and  flanks,  and  furnished  an  important  and 
greatly  enjoyed  addition  to  the  camp  fare.  They  seemed  to  be  above 
the  zone  of  the  ordinary  rabbit  parasites  and  were  as  sound  and 
healthy  as  the  snowshoe  rabbits  and,  except  during  the  breeding 
season,  were  in  excellent  condition  for  food.  In  the  forest  area  that 
they  inhabit  they  rarely  conflict  with  any  agricultural  interests,  and 
though  there  are  places  where  they  might  do  slight  damage  to  gar- 
dens and  a  few  hardy  fruit  trees,  these  are  so  rare  that  the  species 
should  be  considered  as  an  important  game  asset  and  worthy  of 
protection. 

SYLVILAGUS  COGNATUS  Nelson* 

Manzano  Mountain  Cottontail 
Sylvilagus  cognatus  Nelson,  Biol.  Soc.  Wash.  Proc.  20 :  82,  1907. 

Type. — Collected  near  summit  of  the  Manzano  Mountains,  N.  Mex.,  at  10,000 
feet  altitude,  February,  1895,  by  A.  Rea. 

General  characters. — A  robust  mountain  form,  probably  of  the  floridanus 
group  of  eastern  cottontails,  distinguished  by  large  size.  Compared  with  the 
slender,  long-eared  valley  species  of  the  surrounding  country  it  is  large  and 
heavily  built.    In  color  it  is  a  light  buffy  gray,  with  a  clear  gray  rump  patch. 

Measurements. — Adult  specimens  average  in  total  length,  451;  tail,  65;  hind 
foot,  102 ;  and  ear  from  notch  in  dried  skin,  67  millimeters. 

Distribution  and  habitat. — The  Manzano  Mountain  cottontail  rab- 
bits are  known  from  four  isolated  mountain  ranges  in  central  New 
Mexico,  where  they  occupy  the  full  width  of  the  Transition  Zone  from 
7,300  feet  altitude  on  the  Mesa  de  la  Yegua  to  10,000  feet  near  the 
summit  of  the  Manzano  Mountains.  (Fig.  8.)  Specimens  have  also 
been  referred  to  this  species  from  the  Capitan  and  Datil  Mountains, 
but  the  limits  of  the  range  are  not  well  known,  and  it  probably 
occupies  many  of  the  scattered  intervening  mountain  masses  and 
covers  much  more  of  the  country  than  is  now  indicated. 

General  habits. — The  writer  first  encountered  this  species  in  June, 
1903,  on  top  of  the  Mesa  de  la  Yegua,  40  miles  southeast  of  Las  Vegas, 
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where  one  was  taken  and  others  seen  in  the  scrub-oak  thickets  among 
the  yellow  pines  at  7,300  feet  altitude.  Here  at  the  lower  edge  of  its 
range  it  seemed  to  be  entirely  confined  to  the  Transition-zone  summit 
of  the  plateau,  and  the  difference  between  it  and  neomexicanus,  which 
the  writer  had  been  collecting  in  the  valley  below,  was  so  striking 
that  he  recognized  it  when  the  first  one  bounded  away.  The  heavy 
body  and  short  ears  showed  at  once  that  he  had  encountered  a  very 
distinct  species.  In  habits  it  was  a  brush  rabbit,  jumping  out  from 
one  scrub-oak  thicket  and  running  to  another  with  heavy,  thumping 
gait.  In  1903  Gaut  reported  cottontail  rabbits  in  the  Manzano  Moun- 
tains ranging  practically  to  the  summit  at  10,200  feet,  but  they  were 
very  scarce,  and  he  was  unable  to  obtain  a  specimen.  In  1905  in 
these  same  mountains  at  10,000  feet  altitude,  A.  Ilea  collected  a  speci- 
men that  later  became  the  type  of  the  species.  Apparently  no  report 
was  made  of  them  by  Gaut  in  the  Capitan  Mountains,  where  he 
collected  a  specimen.  In  the  Datil  Mountains  Hollister  collected  one 
and  reported  a  few  seen  in  the  yellow-pine  timber  of  both  the  Datil 
and  the  Gallinas  Mountains. 

SYLVILAGUS    FLORIDANUS    HOLZNERI    (Meaens) 
Holzner's  Cottontail 

Lepus  sylvaticus  holzneri  Mearns,  U.  S.  Natl.  Mus.  Proc.   (1895)  18:  554,  1896. 
[Lepus  sylvaticus]  subspecies  rigidus  Mearns,  U.  S.  Natl.  Mus.  Proc.  (1895)  18: 
555,  1896.     Type  from  Carrizalillo  Mountains,  N.  Mex. 

Type. — Collected  near  summit  of  Huachuca  Mountains,  Ariz.,  August  29, 
1893,  by  Frank  X.  Holzner. 

General  characters. — A  light  buffy  gray  rabbit  of  the  floridanus  group,  with 
clear  gray  rump,  conspicuously  larger  and  more  robust  than  the  long-eared 
species  of  the  valley  and  readily  distinguished  from  it.  From  cognatus  of  the 
mountain  ranges  farther  north  it  differs  in  slightly  smaller  size  and  relatively 
larger  audital  bullae,  but  resembles  it  in  the  gray  rump  patch  and  the  long 
fur,  especially  noticeable  on  feet  and  tail. 

Measurements. — Average  of  adult  specimens:  Total  length,  425;  tail,  71;  hind 
foot,  98 ;  and  ear  from  notch  in  dried  skin,  62  millimeters. 

Distribution  and  habitat. — From  its  wider  range  in  Mexico  and 
southern  Arizona  Holzner's  cottontail  comes  into  New  Mexico  only 
in  the  mountains  of  the  extreme  southwest  corner,  where  it  has  been 
taken  in  the  Carrizalillo,  Animas,  San  Luis,  and  Burro  Mountains, 
and  in  the  Pinos  Altos  Kange  back  of  Silver  City  (fig.  8).  It  be- 
longs mainly  to  the  Transition  Zone  with  an  extreme  vertical  range 
from  6,000  to  10,000  feet,  a  few  scattering  specimens  occurring  in  the 
edges  of  both  the  Canadian  and  the  Upper  Sonoran  Zones.  Mearns 
also  reported  it  from  the  Hatchet,  Dog,  Mule,  and  San  Jose  Moun- 
tains, near  the  Mexican  boundary  line,  where  he  called  it  the  wood 
rabbit  to  distinguish  it  from  minor  of  the  open  valleys.  He  first 
met  with  it  in  the  Carrizalillo  Mountains  in  what  he  calls  the  red- 
juniper  zone;  and  in  the  Animas  Mountains  E.  A.  Goldman  and 
Clarence  Birdseye  reported  it  as  ranging  from  5,800  feet  to  the  sum- 
mit of  Animas  Peak  in  both  the  Upper  Sonoran  and  the  Transition 
Zones.  They  saw  only  two  individuals  but  found  plenty  of  signs  of 
them  under  the  dense  chaparral  among  the  oaks  and  pines.  In  the 
San  Luis  Mountains  Goldman  shot  a  nursing  female  on  August  10, 
1908,  at  5,600  feet  altitude  among  the  Emory  and  Arizona  oaks  and 
saw  signs  of  a  few  more  to  the  top  of  the  mountain.     In  September, 
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1911,  B.  V.  Lilly,  while  hunting  bears  in  the  Animas  Mountains, 
found  where  one  of  these  rabbits  lived  on  the  extreme  summit  of  the 
range  and  had  a  well-marked  trail  under  some  pines  and  bushes. 
He  also  saw  them  on  the  top  of  the  San  Luis  Mountains  south  of  the 
international  boundary  line.  Of  the  actual  habits  of  these  rabbits 
very  little  is  known,  except  that  they  live  under  the  dense  chaparral 
of  the  desert  ranges  in  that  region  and  often  make  well-defined 
trails  through  the  thickets  or  from  one  patch  of  brush  to  another. 
It  is  an  easy  matter  to  find  their  trails  and  signs,  but  the  rabbits  are 
difficult  to  get  sight  of  under  their  dense  cover. 

Family  OCHOTONIDAE:  Rock  Conies 
OCHOTONA    SAXATILIS     INCANA    Howell 
Rock   Cony;  Pika;  Little  Chief   Hare;    Tsa'-ka-na   of   the   Taos   Indians 
Ochotona  saxatilis  vnmna  Howell,  Biol.  Soc.  Wash.  Proc.  32 :  107,  1919. 

Type—Collected  on  Pecos  Baldy,  12,000  feet,  N.  Mex.,  August  10,  1903,  by 
Vernon  Bailey. 

General  characters. — These  little  round-eared,  tailless  rodents  are  easily 
recognized  by  their  guinea-pig-like  form  and  squeaky  voices.  Their  fluffy 
rabbitlike  fur  is  of  a  brownish-gray  color  blending  well  with  the  rocks.  Their 
legs  are  short,  and  the  soles  of  the  feet  are  covered  with  dense  fur  except  on 
the  naked  toe  pads. 

Measurements. — Adult  male:  Total  length  from  tip  of  nose  to  tip  of  where 
the  tail  should  be,  180 ;  hind  foot,  30  millimeters. 

Distribution  and  habitat . — Rock  conies  (pi.  4,  B)  are  common 
on  all  the  peaks  of  the  Sangre  de  Cristo  Range  that  reach  to  or  above 
timber  line.  (Fig.  9.)  They  are  found  as  low  as  11,000  feet  on 
some  cold  northeast  slopes,  but  are  more  common  from  12,000  feet 
to  the  summits  of  most  of  the  peaks.  In  the  Pecos  River  Mountains 
they  were  abundant  in  rock  slides  of  the  Hudsonian  Zone  over  Pecos 
Baicly  and  the  Truchas  peaks  from  11,000  feet  to  the  very  summits 
at  12*600  and  13,300  feet.  In  the  Taos  Mountains  they  were  common 
from  the  camp  at  11,400  feet  to  near  the  top  of  Wheeler  Peak  at 
13,600  feet,  and  in  the  Culebra  Mountains  from  timber  line  to  the 
tops  of  the  highest  peaks.  Their  range  is  mainly  in  the  Hudsonian 
Zone,  but  they  also  enter  the  Arctic  Alpine  and  to  some  extent  may 
be  resident  there.  Where  rock  slides  extend  down  the  steep  slopes 
of  mountain  sides  well  into  the  timber  of  the  Canadian  Zone  the 
conies  often  follow  down  to  the  lower  limits  of  slide  rock,  as  do 
also  many  of  the  Hudsonian  Zone  plants  among  the  cold  shadows 
of  the  rocks.  The  cold  air  currents  and  icy  streams  under  these 
open  masses  of  broken  rocks  apparently  carry  the  conditions  of  the 
higher  zones  below  their  usual  limits. 

General  habits. — In  habits  the  rock  conies  are  timid,  rabbitlike 
little  creatures,  but  full  of  curiosity  and  with  a  confidence  not  difficult 
to  win.  They  are  quick  and  energetic  workers  and  in  the  latter  part 
of  the  short  summer  are  so  busy  gathering  their  winter  stores  of 
food  that  they  are  much  in  evidence  during  the  day  and  at  times 
apparently  work  nights  as  well.  In  the  Taos  Mountains  at  camp 
near  the  head  of  Lake  Fork  at  11,400  feet  they  occupied  the  rock 
slide  close  around  the  tent,  and  finding  that  no  attempts  were  made 
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A,  Little  cottontail  (Sylvilagus  auduboni  minor)  near  a  prairie-dog  burrow  at  Carlsbad  in  the  Pecos 
Valley;  B,  rock  cony  (Ochotona  saxatilis  incana)  from  Irwin,  Colo.     (Photos  by  E.  R.  Warren) 
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to  injure  them,  they  became  comparatively  tame.  Up  to  August  8 
they  seemed  not  to  take  life  very  seriously,  scampering  over  the 
rocks  and  picking  out  the  various  plants  they  liked  best  for  food, 
but  after  a  few  freezing  nights  they  began  their  haymaking  and 
worked  with  frantic  energy.  Most  of  the  day  they  were  rushing 
back  and  forth  gathering  plants  and  storing  them  in  sheltered  nooks 
under  the  rocks,  and  even  at  night  their  little  "  yamp  "  note,  like 
the  bleating  of  a  tiny  lamb,  was  often  heard  not  far  from  the  tent. 
Whether  they  were  actually  at  work  at  night  is  uncertain,  but 
evidently  they  were  awake  and  calling  to  one  another. 

In  the  Pecos  River  Mountains  the  writer  had  a  good  opportunity 
to  study  their  habits  at  close  quarters,  as  they  lived  in  a  rock  slide  at 
the  east  base  of  Pecos  Baldy  near  his  camp  at  11,600  feet.  A  few  adults 
and  at  least  one  family  of 
nearly  full-grown  young 
occupied  this  rock  slide 
and  from  August  7  to  17 
were  busily  engaged  in 
their  haymaking.  The  old 
ones  were  full  of  energy, 
while  the  young  occasion- 
ally helped  with  the  work 
but  spent  most  of  their 
time  ruuuing  aimlessly 
over  the  rocks,  playing  and 
calling  back  and  forth. 
They  soon  became  accus- 
tomed to  seeing  the  writer 
about  and  seemed  to  realize 
that  he  was  not  collecting 
specimens  in  that  particu- 
lar rock  slide.  During  a 
pleasant  Sunday  morning 
he  spent  among  them  with 
a  camera  they  became  quite 
indifferent  to  his  presence 
and  gave  him  the  oppor- 
tunity desired  for  close  study.  A  frosty  night  had  stimulated  them 
to  activity,  and  one  old  fellow  that  had  been  watched  for  an  hour 
was  too  busy  to  take  notice.  At  8  a.  m.  it  was  found  hard  at  work 
gathering  and  stacking  hay.  It  stopped  for  a  few  loud  squeaks  as 
it  sat  on  the  top  of  a  gray-granite  bowlder  and  then  scampered 
over  the  rocks  to  the  nearest  weed  patch.  While  it  was  busy 
gathering  plants  the  writer  crept  closer  to  its  rock  pile,  and  as 
the  cony  came  back  with  a  big  bunch  of  leaves  of  shrubby 
cinquefoil  (Potentilla  fruticosa)  in  its  mouth  and  deposited  them 
under  a  bowlder  he  located  one  of  its  haystacks,  and  while  it  went 
for  another  load  he  took  his  stand  at  a  convenient  distance  for  a 
photograph.  In  a  minute  the  cony  was  back  with  a  bunch  of  grass 
and  a  veratrum  leaf  in  its  mouth,  making  a  bundle  as  big  as  its 
body  and  hiding  it,  but  seeming  not  to  interfere  in  the  least  with 
its  rapid  noiseless  movements  over  the  stones.  It  did  not  hesitate 
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Figure  9. — Distribution  of  rock  conies  in  New 
Mexico  :  1,  Ochotona  saxatilis ;  2,  O.  nigrescens. 
Type  locality  circled 
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or  stumble  on  its  way  to  the  cache,  and  after  the  green  leaves  were 
deposited  under  the  rocks  it  bobbed  up  to  the  top  of  a  rock,  took 
a  good  look  at  the  writer,  settled  itself  comfortably  for  about  five 
seconds,  then  jumped  down  and  went  bobbing  over  the  rocks  to 
another  weed  patch  for  more  hay.  This  it  kept  up  for  an  hour, 
bringing  a  load  every  one  or  two  minutes,  almost  always  of  different 
material  and  depositing  it  now  on  one  stack  and  now  on  another 
as  happened  to  be  nearest.  Five  of  its  haystacks  were  found  in 
different  parts  of  the  rock  slide.  It  came  most  frequently  to  the 
stack  where  the  writer  was  situated  and  often  ran  past  within  5  or  6 
feet  of  him.  Once  it  came  within  2  feet  and  took  a  good  look, 
but  soon  dodged  back  into  the  rocks.  Occasionally  it  would  squeak 
at  the  writer,  but  always  seemed  reassured  when  he  talked  softly 
to  it.  Below  the  surface  the  slide  rock  seemed  to  be  open  to  it, 
and  it  would  go  down  on  one  side  and  come  up  on  the  other,  and 
the  writer  would  hear  little  squeaks  from  the  rocks  directly  under 
him,  first  on  one  side  and  then  on  the  other.  Apparently  the  cony 
ran  as  freely  and  rapidly  through  the  caverns  between  the  rocks 
as  over  the  surface  and  just  as  noiselessly.  From  the  furry  soles  of 
its  feet  there  came  no  sound  as  it  scampered  over  the  rocks,  and  it 
never  slipped  or  made  a  misstep  even  when  it  could  not  see  over  or 
around  the  bundle  of  green  things  in  its  mouth.  Unlike  the  chip- 
munk, it  did  not  use  the  front  paws  as  hands,  although  once  it  was 
seen  to  put  its  forefeet  on  a  Carex  stem  to  hold  it  on  the  rock  while 
it  nibbled  off  the  head.  Usually  its  lips  and  teeth  took  the  place 
of  hands.  Once  the  writer  saw  it  reach  out  over  the  top  of  a  stone, 
nip  off  a  grass  stem,  and  with  its  lips  slowly  draw  stem  and  head 
into  its  mouth  as  it  ate.  At  another  time  he  watched  it  bite  off 
the  leaf  of  a  Polygonum  and  chew  rapidly  at  one  end  of  it  until 
the  whole  leaf  had  slowly  disappeared  into  its  mouth. 

Its  motions  were  so  quick  that  the  writer  had  much  trouble  in 
getting  photographs,  and  he  failed  entirely  in  obtaining  what  he 
most  wanted — a  picture  of  the  cony  with  a  large  bunch  of  plants  in 
its  mouth.  It  would  run  so  fast  and  so  irregularly  over  the  rock 
that  it  could  not  be  sighted  in  the  finder.  At  last,  by  setting  the 
camera  in  its  runway  and  awaiting  its  return,  the  writer  tried 
to  get  it  as  it  came  over  a  certain  rock,  but  when  it  came  to  the 
rock  it  dodged  down  under  it,  and  then  before  the  writer  could  get 
the  focus  shortened,  unable  to  see  over  its  bouquet,  it  bumped  into 
his  foot.  With  a  frightened  squeak  it  dropped  its  load  of  cinquef oil 
and  geranium  leaves  on  his  boot  and  dodged  into  the  nearest  crack 
in  the  rocks.  For  several  minutes  its  excited  complaints  came  up 
from  deep  down  under  the  broken  rocks,  and  when  it  did  reappear 
it  scolded  from  the  top  of  a  rock  for  some  time  before  resuming 
its  work.  Evidently  its  success  in  running  over  the  rocks  without 
being  able  to  see  was  due  to  its  perfect  familiarity  with  every  stone 
and  surface  in  the  slide,  and  when  it  bumped  into  something  it  had 
never  found  there  before  it  had  cause  for  serious  alarm. 

After  wasting  many  negatives,  the  writer  turned  his  attention  to 
the  composition  of  the  various  haystacks,  and,  taking  one  of  the  best, 
opened  it  and  examined  it  throughout.  It  was  placed  in  the  shelter 
of  an  overhanging  point  of  rock  and  was  composed  of  about  a  bushel 
of  thoroughly  dried,  half-dried,  and  freshly  cut  plants,  the  last 
always  on  top.     There  were  pieces  of  almost  every  plant  growing 
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around  the  edges  of  the  rock  slide  or  within  easy  reach.  The  stems 
and  leaves  were  of  the  brightest  gray  green,  like  well-cured  hay,  and 
the  stack  was  bright  with  flowers  of  purple  Pentstemon,  yellow  Sene- 
cio  and  Potentilla,  and  blue  Erigeron.  There  were  several  species 
of  Carex  and  considerable  grass,  of  which  nine  different  species  were 
distinguished,  including  timothy,  redtop,  awn  grass,  wild  rye,  and 
wild  foxtail;  and  also  thistles,  asters,  columbine,  yarrow,  Erigeron, 
Helenium,  Pentstemon,  Veratrum,  Potentilla,  Geranium,  Poly- 
gonum, Heracleum,  and  Aralia.  At  another  stack  400  feet  higher 
up  on  the  slope  there  were  mainly  wild  clover,  wild  timothy,  and 
other  grass  and  sedges,  with  a  few  leaves  of  Caltha,  Saxifraga,  Geum, 
Silene,  and  a  dwarf  umbellifer. 

Under  most  of  these  little  haystacks  were  found  the  remains  of 
stacks  of  previous  years,  woody  stems  not  suitable  for  food  that  were 
left  when  the  green  foliage  was  eaten. 

There  is  ample  evidence  that  the  conies  do  not  hibernate,  as  they 
do  not  become  very  fat  and  are  active  until  the  deep  snows  bury 
their  rock  slides.  In  this  particular  slide  at  the  steep  east  base  of 
Pecos  Baldy,  the  snow  of  the  previous  winter  had  not  all  disappeared 
by  the  middle  of  August,  and  the  great  drifts  and  avalanches  must 
pile  up  to  hundreds  of  feet  in  depth  during  the  winter.  Under  this 
deep  cover  in  the  roomy  chambers  among  the  broken  rocks  the  little 
animals  are  well  protected  from  cold  and  enemies,  and  with  abun- 
dance of  winter  food,  which  they  have  provided  in  safe  and  accessible 
places,  the  long  cold  winter  has  no  terrors  for  them.  The  weasel  or 
marten  may  occasionally  get  into  their  dens  and  cause  terror  and 
destruction,  but  the  fact  that  the  hay  is  usually  all  eaten  when  the 
snow  disappears  in  spring  or  early  summer  would  indicate  a  safe 
and  prosperous  winter. 

Breeding  habits. — Very  little  is  known  of  the  breeding  habits  of 
the  rock  conies  except  that  by  the  1st  of  August  the  young  are  com- 
monly about  half  grown  and  that  they  have  hardly  reached  maturity 
when  the  winter  snows  shut  them  in.  There  are  probably  three  to 
six  young  to  a  litter,  as  the  mammae  of  the  breeding  females  are 
arranged  in  three  pairs.  In  other  species  of  the  genus  the  writer 
has  found  three  to  five  embryos,  but  when  and  where  the  young  are 
born  is  as  little  known  as  the  rest  of  the  habits  of  these  cave  dwellers. 

Economic  status. — Too  small  for  game  and  in  a  world  too  high 
for  human  industries,  the  conies  are  among  the  few  animals  of  no 
economic  importance.  On  the  other  hand,  few  of  our  wild  animals 
have  greater  possibilities  of  delightful  interest  to  those  who  care  to 
penetrate  to  their  mountain  tops  and  study  them  at  first  hand.  The 
opportunity  for  photographing  them  at  work  and  play  stands  open 
to  anyone  with  time  and  patience,  while  the  chance  of  burrowing  into 
their  drifts  and  living  with  them  long  enough  to  learn  something  of 
their  habits  is  one  of  the  tempting  phases  of  winter  mountain  work 
for  those  who  are  seeking  new  fields  of  interest  and  discovery. 

OCHOTONA  NIGRESCENS  Bailey 
Dusky  Rock  Cony 
Ochotona  nigrescens  Bailey,  Biol.  Soc.  Wash.  Proc.  26 :  133,  1913. 

Type. — Collected  in  Jemez  Mountains,  N.  Mex.,  at  10,000  feet  altitude  on  Goat 
Peak  at  the  head  of  Santa  Clara  Creek,  August  28,  1900,  by  Vernon  Bailey. 
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General  characters. — About  the  size  of  OcJwtona  saxatilis,  but  much  darker 
colored,  with  rich  brown  fur  heavily  tipped  with  black  over  head  and  back ; 
throat  and  belly  rich  brown ;  outside  of  ears  black ;  inside  blackish  toward  tips. 

Measurements. — Type :  Total  length,  200 ;  hind  foot,  30  millimeters. 

Distribution  and  habitat. — The  little  dusky  rock  cony,  or  as  often 
called  rock  rabbit,  is  common  on  the  three  main  peaks  of  the  Jemez 
Mountains — Santa  Clara  Peak  on  the  north  of  Santa  Clara  Creek, 
Goat  Peak  on  the  south,  and  Pelado  Peak  still  farther  south. 
(Fig.  9.)  Pelado  Peak  is  about  on  a  line  with  Pecos  Baldy,  the  pre- 
viously southernmost  record  of  the  genus  in  North  America,  but  the 
Jemez  Mountains  are  widely  separated  by  the  Rio  Grande  and 
Chama  Valleys  from  any  other  mountain  masses.  The  conies  wTere 
found  in  rock  slides  of  broken  lava  from  9,000  feet  to  the  tops  of 
the  highest  peaks  mainly  within  the  Canadian  Zone.  Their  dark- 
gray  color  blends  perfectly  with  the  dark-gray  lava  slides  in  which 
they  live,  rendering  them  almost  invisible  to  the  naked  eye  as  they 
sit  on  the  rocks. 

The  writer  succeeded  in  collecting  only  three  specimens,  but  saw 
and  heard  many  more.  Those  collected  in  the  latter  part  of  August 
were  all  adults,  and  no  young  of  the  year  were  found.  Up  to 
September  10  they  had  not  begun  to  show  much  energy  in  making 
hay.  There  were  abundant  traces  of  the  previous  year's  haystacks 
under  sheltering  rocks,  but  only  in  one  place  did  the  writer  find  a 
fresh  heap  of  grass  and  red  elder  leaves.  In  voice  and  habits  there 
seems  to  be  no  difference  between  this  and  the  other  various  forms 
of  the  group,  but  long  isolation  in  these  high  mountains  under  strik- 
ingly different  environment  has  produced  a  well-marked  local  form, 
showing  not  only  adaptation  of  color  to  environment  but  well- 
marked  cranial  characters  by  which  it  is  easily  distinguished  from 
its  nearest  neighbor  across  the  valley. 

Order  RODENTIA :  Gnawing  Animals 

Family  SCIURIDAE:  Squirrels,  Chipmunks,  Prairie  Dogs,  and  Woodchucks 

SCIURUS   ABERTI   ABERTI   Woodhouse 

Abebt's  Squirkel  ;  Tassel-eabed  Squieeel 

Sciwrus  aberti  Woodhouse,  Acad.  Nat.  Sci.  Phila.  Proc.  6 :  220,  1852. 
Sciurus  castanotus  Baird,  Acad.  Nat.  Sci.  Phila.  Proc.  7 :  332,  1855.     Type  from 
Coppermines,  N.  Mex. 

Type. — Collected  on  San  Francisco  Mountain,  Ariz.,  October,  1851,  by  S.  W. 
Woodhouse. 

General  characters. — A  large  squirrel  with  bushy  tail  and  long  ears  that  in 
winter  bear  tassels  an  inch  or  more  in  length.  In  color  it  is  dark  gray  above 
and  white  below  with  a  large  brown  patch  on  the  back.  In  winter  fur,  with 
the  bright  brown  back,  long  black  ear  tassels,  gray  sides,  plumelike  tail,  and 
pure  white  lower  parts  inclosed  by  black  side  lines,  it  is  certainly  one  of  the 
handsomest  of  North  American  squirrels.  Even  in  summer,  with  the  brown 
back,  long  ears,  and  striking  gray  and  white  markings,  these  squirrels  are 
wonderfully  attractive  animals.  An  interesting  example  of  partial  melanism  is 
seen  among  them  in  the  Mogollon  Mountains,  where  the  writer  collected  three 
specimens,  and  heard  of  others,  with  fully  black  lower  parts,  the  tail  and  upper 
parts  hemaining  normal  in  color.  This  produces  an  animal  of  striking  appear- 
ance, even  handsomer  than  the  others,  and  very  similar  to  the  black-bellied 
Kaibab  squirrel  (Sciuras  kaibabensis)  from  northwestern  Arizona.    In  the  Black 
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Range  and  San  Mateo  Mountains  J.  S.  Ligon  found  a  large  percentage  of  these 
squirrels  partly  or  entirely  black,  a  case  of  dichromatism  comparable  to  that 
of  the  gray  and  black  squirrels  of  the  Northeastern  States. 
Measurements. — Total  length,  520;  tail,  230;  hind  foot,  75  millimeters. 

Distribution  and  habitat. — These  handsome  squirrels  are  usually 
abundant  throughout  the  Transition,  or  3'ellow-pine,  Zone  of  the 
Mogollon  Mountain  region  (rig.  10)  and  westward  over  the  plateau 
country  of  Arizona  south  of  the  Grand  Canyon.  Specimens  exam- 
ined from  the  mountains  just  north  of  Silver  City,  from  both  sides 
of  the  Black  Range  or  Mimbres,  the  east  base  of  the  Mogollon  Peaks, 
Frisco  and  Datil  Ranges,  and  Magdalena  Mountains  are  indistin- 
guishable from  typical  aberti  of  the  White  and  San  Francisco  Moun- 
tains of  Arizona.  Few  animals  are  more  narrowly  restricted  to  a 
single  zone  than  these 
squirrels,  but  the  reason  is 
obvious.  Yellow  pine  fur- 
nishes their  principal  food. 
They  are  rarely  found  out 
of  sight  of  these  trees. 

General  habits. — Usually 
Abert's  squirrels  are  very 
shy,  but  in  some  places, 
especially  where  abundant 
and  undisturbed,  they  are 
often  boldly  conspicuous 
and  even  confiding.  At 
the  writer's  camp  in  the 
yellow  pines  at  the  head 
of  the  Rio  Mimbres  in 
May,  1906,  they  were  abun- 
dant and  entirely  undis- 
turbed. In  the  early  morn- 
ings as  many  as  five  were 
seen  at  a  time  running 
about  on  the  ground  in 
front  of  camp  getting  their 
breakfasts  from  buried 
treasures.  They  were  so  tame  that  one  would  often  sit  on  a  low 
branch  within  a  few  feet  of  the  writer  and  gnaw  the  scales  from  a 
cone,  picking  out  and  eating  the  seeds,  and  one  came  down  and  drank 
at  the  brook  close  to  where  he  was  standing. 

Their  voice  is  not  often  heard,  but  is  at  once  recognized  as  the 
husky  barking  of  a  big  squirrel.  Usually  it  is  a  soft  chuff,  chuff, 
repeated  at  intervals  of  a  few  seconds  and  only  becoming  animated 
when  some  enemy  is  sighted  and  other  members  of  the  family  are  to 
be  warned.  At  times  it  may  serve  as  a  call  note,  but  it  seems  to  be 
mainly  a  warning  cry.  It  is  most  commonly  heard  when  the  well- 
grown  young  are  scattered  and  generally  proceeds  from  the  mother 
squirrel,  but  it  is  sometimes  heard  from  isolated  individuals  and 
even  from  the  young  when  not  fully  grown.  The  more  conversa- 
tional notes  of  these  squirrels  remain  to  be  studied  at  close  range. 


Figure  10. — Distribution  of  Abert's  and  tufted- 
eared  squirrels  in  New  Mexico :  1,  Sciurus. 
aberti  aberti;  2,  8.  aberti  minus.  Type  locality 
circled 
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Food  habits. — In  a  good  cone  year  the  food  of  these  squirrels  seems 
to  be  almost  entirely  seeds  of  the  yellow  pine,  at  least  during  the  fall 
and  winter  months,  but  in  places  some  seeds  of  white  pine  and  Doug- 
las spruce  are  eaten.  Even  in  May  they  may  be  found  shelling  off 
the  scales  of  old  cones  and  occasionally  finding  a  good  seed,  but  from 
this  time  on  until  the  new  cones  begin  to  furnish  seeds  in  August  they- 
depend  on  a  varied  diet.  Many  old  acorns  are  dug  up,  while  mush- 
rooms, buds,  and  bark  help  out  until  the  early  acorns  and  then  the 
pine  seeds  begin  to  ripen.  But  even  in  summer  the  yellow  pine  fur- 
nishes much  of  their  food,  mainly  from  the  bark  of  its  tender  twigs 
and  the  male  flowers,  or  staminate  catkins.  The  half-grown  young, 
when  they  first  come  out  of  the  nest,  feed  largely  upon  these  tender 
pollen-laden  catkins,  which  are  abundant  during  May.  These  are 
also  eaten  by  the  old  squirrels,  but  not  so  extensively  as  is  the  bark 
from  twigs.  For  a  long  time  the  writer  was  puzzled  by  the  great 
number  of  tips  of  pine  boughs  scattered  under  the  trees,  in  places 
carpeting  the  ground.  Some  of  these  bore  young  cones,  some  cat- 
kins, and  some  only  the  terminal  tufts  of  leaves.  As  none  of  these 
were  eaten  or  disturbed,  he  could  not  imagine  why  the  squirrels  were 
cutting  them  off  until  he  discovered  little  sections  of  peeled  branches 
scattered  on  the  ground  under  the  trees.  The  leafy  tips  of  the  sec- 
tions were  neatly  clipped  as  with  a  knife.  By  watching  the  squirrels 
he  soon  discovered  their  method  of  operation.  The  leafy  tip  of  the 
branch  was  nipped  off  and  dropped,  then  a  section  just  back  of  it 
convenient  for  handling  was  cut  and  carried  to  a  comfortable  perch, 
where  the  bark  was  removed  and  eaten  and  the  naked  wood  thrown 
down.  The  thick  white  cambium  of  these  branches  is  tender  and 
sweet  and  has  a  pleasant  taste.  During  the  time  of  rapid  growth  it 
evidently  contains  much  tree  food,  which  also  proves  acceptable 
squirrel  food,  just  as  the  cambium  from  the  trunk  of  the  yellow  pine 
has  been  used  for  ages  by  many  Indian  tribes  to  carry  them  through 
times  of  scarcity. 

The  question  has  often  been  raised  as  to  possible  damage  that  this 
trimming  may  do  the  trees.  In  some  cases,  under  a  large  tree,  there 
are  bushels  of  branch  tips  scattered  over  the  ground,  but  this  rarely 
causes  a  perceptible  thinning  of  the  branches  overhead.  It  may  be 
carried  far  enough  seriously  to  injure  an  occasional  tree,  but  the 
writer  has  never  found  any  case  where  it  had  evidently  done  so.  This 
food  is  largely  depended  upon  from  about  the  1st  of  May  until  the 
1st  of  August,  but  seems  to  be  a  last  resort  in  case  of  scarcity  of 
richer  food.  During  the  autumn  months  great  quantities  of  acorns 
and  pine  cones  are  buried  for  future  use,  not  in  heaps  as  by  many 
other  squirrels,  but  scattered  singly  in  shallow  pits  in  the  ground. 
The  destruction  of  seeds  is  undoubtedly  a  detriment  to  the  forest, 
but,  on  the  other  hand,  this  widespread  annual  planting  of  seeds 
must  prove  a  great  advantage.  Each  squirrel  has  its  own  set  of  trees 
and  feeding  and  storing  grounds,  from  which  all  others  are  excluded 
even  to  the  extent  of  savage  hostilities.  Enemies  are  numerous,  and 
it  is  doubtful  if  half  the  squirrels  ever  see  a  second  summer.  When 
one  fails  to  use  its  buried  stores  they  are  left  in  the  ground  to  grow. 
If  it  were  not  for  the  squirrels,  the  pine  cones  would  lie  on  the 
ground  or  scatter  their  seeds  to  be  eaten  by  mice  and  jays.  Conse- 
quently, although  many  branches  are  trimmed  and  many  seeds  are 
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eaten  by  these  small  tenants  of  the  forest,  it  is  still  evident  that  they 
are  great  planters,  and  thus  conservators,  of  the  forest  trees  on  which 
they  depend  for  their  living. 

Breeding  habits. — At  the  writer's  camp  on  the  Mimbres  there  were 
two  nests  of  sticks  and  leaves  in  the  yellow  pines  directly  over  his 
bed,  one  in  the  pine  over  the  roof  of  the  cabin  near  by,  and  other 
nests  scattered  through  the  woods.  He  climbed  to  one  of  them  and 
found  it  composed  of  pine  and  cottonwood  branches,  gathered  while 
green  so  the  leaves  were  retained  in  a  dense  thatch  that  would  shed 
any  rain.  It  was  placed  in  a  fork  of  the  branches  up  30  or  40  feet 
from  the  ground  and  was  nearly  as  large  as  a  bushel  basket.  The 
branches  were  securely  interlaced,  making  a  firm  structure,  in  the 
center  of  which  was  a  nest  cavity  lined  with  soft  bark  and  plant 
fiber  and  forming  as  comfortable  a  nest  as  any  bird  or  squirrel 
could  wish.  Three  doorways,  just  large  enough  to  admit  the  squirrel 
and  no  larger  animal,  and  through  which  a  folded  hand  could  slip 
in  comfortably,  opened  from  different  sides  of  the  nest  cavity,  so 
that  from  whatever  side  an  enemy  approached  there  was  always  an 
opposite  door  for  exit.  Other  nests  seen  and  examined  were  of  the 
same  general  type;  they  were  common  wherever  the  squirrels  were 
found.  In  a  few  cases,  however,  the  squirrels  took  refuge  in  hollow 
cottonwoods  and  oak  trees,  which  were  scattered  through  the  open 
forest,  but  a  hollow  pine  is  so  rare  that  the  leaf  houses  were  depended 
on  mainly  for  both  summer  and  winter  nests. 

All  the  squirrels  seen  at  this  camp  up  to  May  24  were  adults,  when 
the  first  half-grown  young  were  seen  out  of  the  nests.  After  that 
the  young  were  frequently  seen.  The  stomach  of  one  of  these  half- 
grown  ones  collected  for  a  specimen  was  half  full  of  curd,  showing 
that  it  was  still  nursing,  although  also  eating  other  food.  This  was 
in  May,  and  farther  north  in  the  same  mountains  half -grown  young 
were  found  common  in  October,  and  females  have  been  found  with 
milk  in  their  nipples  in  August  and  September.  It  is  therefore  evi- 
dent that  two  litters  are  sometimes  raised,  at  least  in  a  season  of 
abundant  food  supply.  The  females  have  four  pairs  of  mammae 
arranged  in  one  pair  of  inguinal,  two  pairs  of  abdominal,  and  one 
pair  of  pectoral.  The  usual  number  of  young  is  three  or  four,  as 
in  other  species  of  squirrels  with  the  same  arrangement  of  mammae. 
Like  other  squirrels  they  are  fully  polygamous,  and  several  males 
may  be  found  pursuing  a  single  female  in  the  breeding  season. 

Economic  status. — As  game,  if  such  beautiful  animals  should  be 
considered  game,  there  are  no  squirrels  better  worthy  of  the  hunt,  or 
better  able  to  protect  themselves  from  extinction.  Their  large  size 
and  good  flavor  render  them  always  acceptable  food,  and  the  young 
of  the  year  are  particularly  tender  and  delicious. 

Mearns  (1907,  p.  252),  camping  with  General  Crook  in  the  White 
Mountains  of  Arizona,  said  that  this  squirrel 

furnished  the  hunters  of  our  party  with  sport  and  agreeably  supplemented  our 
daily  fare;  indeed,  under  the  regime  of  a  clever  camp  cook  it  proved  to  be  the 
favorite  dish,  although  the  menu  included  venison,  bear  meat,  wild  turkey,  and 
pigeon,  variously  served. 

"When  abundant  and  unhunted  they  are  conspicuous  and  confiding, 
but  on  being  hunted  soon  become  the  most  wary  and  suspicious  of 
squirrels.     Once  alarmed,  they  make  off  through  the  woods  at  a 
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rapid  rate,  either  on  the  ground  or  through  the  tree  tops,  to  the  tallest 
and  thickest  trees,  "where  they  show  such  skill  and  intelligence  in 
hiding  as  to  be  almost  perfectly  protected  from  hunters.  When 
located  in  the  top  of  a  tall  tree  they  are  usually  able  to  protect  them- 
selves against  a  single  hunter  by  keeping  on  the  opposite  side  of  the 
trunk  or  branch.  It  is  noticeable  that  when  they  are  scarce  they 
are  exceedingly  shy,  and  only  when  abundant  are  they  at  all  bold 
or  conspicuous. 

As  an  addition  to  city  parks  or  private  grounds  where  climate  and 
conditions  are  suitable  there  is  certainly  no  more  attractive  animal 
to  be  found,  and  the  young  could  be  easily  taken  from  the  nests  and 
tamed  for  such  purposes.  In  their  native  forests  they  are  among  the 
most  attractive  forms  of  animal  life  and  worthy  of  careful 
protection. 

SCIURUS  ABERTI  MIMUS  Mebriam 

Tassel-Eaked  Squirrel  ;  Tsla-qua'na  of  the  Taos  Indians 
Sciurus  aberti  mimus  Merriam,  Biol.  Soc.  "Wash.  Proc.  17:  130,  1904. 

Type. — Collected  on  Hall  Peak,  Mora  County,  N.  Mex.,  January  16,  1895,  by 
C.  M.  Barber. 

General  characters. — This  form  differs  from  aberti  most  noticeably  in  the 
restricted  area  of  brown  on  its  back ;  this  is  usually  but  a  small  spot  or  stripe, 
and  in  some  cases  it  is  almost  or  quite  absent.  The  long  black  tassels  of  the 
ears  are  often  mixed  with  brown  but  are  just  as  striking,  and  in  general 
appearance  the  squirrel  is  almost  as  beautiful  as  aberti.  Specimens  from  the 
Mount  Taylor,  Zuni,  and  Chuska  Ranges  are  somewhat  intermediate,  but  can 
better  be  included  with  mimus  than  with  aberti. 

Measurements. — Type,  adult  female :  Total  length,  485 ;  tail,  225 ;  foot,  70 
millimeters. 

Distribution  and  habitat. — Tassel-eared  squirrels  inhabit  the  yel- 
low-pine area  of  the  Sangre  de  Cristo,  San  Juan,  Jemez,  Mount 
Tajdor,  Zuni,  and  Chuska  Mountains  of  northern  New  Mexico. 
(Fig.  10.)  Their  range  is  not  continuous  in  these  mountains,  and 
some  slight  variation  in  color  is  shown  in  different  ranges,  but 
not  sufficient  to  warrant  further  subdivision.  They  extend  into 
southwestern  Colorado  and  northeastern  Arizona.  In  all  these  areas 
the  squirrels  are  at  times  abundant,  again  very  scarce,  apparently 
responding  quickly  to  an  abundant  food  supply  and  disappearing 
rapidly  in  seasons  of  cone  and  acorn  failure.  The  writer  has  no 
evidence  that  they  migrate,  but  their  numbers  correspond  so  regu- 
larly with  abundance  or  scarcity  of  food  that  partial  migration  is 
strongly  suggested.  In  September,  1903,  they  were  common  in 
Moreno  Valley,  where  there  was  a  good  yield  of  yellow-pine  cones, 
while  at  the  same  time  in  the  Pecos  Mountains  both  they  and  the 
pine  cones  were  very  scarce.  In  1901  there  was  a  failure  of  these 
cones  in  most  of  their  range,  and  the  squirrels  were  extremely  scarce 
along  the  we 4  side  of  the  Taos  Mountains,  in  the  San  Juan,  Jicarilla, 
and  Gallinas  Ranges,  although  they  were  said  to  have  been  abundant 
the  previous  year,  and  the  old  cone  cores  showed  that  it  had  been 
a  good  year  for  squirrels. 

General  habits. — In  habits  as  well  as  appearance  these  squirrels 
differ  very  little  from  aberti.  They  are  rarely  found  outside  the 
yellow-pine  forest,  and  their  big,  rough  nests  of  pine  and  other 
branches  are  generally  placed  in  the  forks  of  pine  trees  or  occa- 
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sionally  in  a  Douglas  spruce.  These  nests,  well  lined  with  soft 
grass,  bark,  and  leaves,  are  comfortable  summer  and  winter  homes. 
The  old  squirrels  rarely  resort  to  them  for  protection,  but  usually 
select  the  top  of  some  tali  tree  in  which  they  can  hide  or  dodge. 
When  scarce  they  are  very  shy  and  difficult  to  find,  and  even  where 
their  cone  scales  are  fresh  and  scattered  over  the  ground  it  is  often 
impossible  to  find  the  squirrels.  Their  work  is  easily  distinguished 
from  that  of  the  red  squirrel,  as  they  cut  off  and  carry  a  yellow-pine 
cone  to  a  safe  perch  high  in  a  tree  and  holding  it  between  the  hands 
neatly  clip  the  scales  and  drop  them  to  the  ground,  pick  out  a  pine 
nut  and,  holding  it  between  the  thumbs,  quickly  shell  and  eat  it, 
then  clip  another  scale,  and  so  on  until  the  cone  is  finished  and  the 
naked  core  thrown  down  among  the  widely  scattered  scales. 

The  voice  of  these  squirrels  is  rarely  heard,  but  occasionally  they 
utter  a  heavy  soft  bark  not  unlike  that  of  the  fox  squirrel.  This 
seems  to  be  a  warning  cry,  usually  indicating  danger  of  some  kind, 
a  passing  hunter,  coyote,  cat,  or  hawk.  The  writer  has  heard  one 
of  the  little  animals  become  quite  excited  when  a  goshawk  flew  into 
a  grove  of  yellow  pines.  The  western  red-tailed  hawk  is  often  found 
hunting  through  the  pines  where  these  squirrels  live,  and  one  that 
the  writer  shot  had  its  crop  well  filled  from  a  squirrel  it  had  just 
eaten. 

Food  habits. — Under  the  feeding  trees  of  these  squirrels  the 
ground  is  often  strewn  with  scales  and  cores ;  while  the  little  spruce 
squirrel,  if  feeding  on  yellow-pine  seeds,  must  rest  the  cone  on  a 
log  or  branch  and  gnaw  off  the  scales,  which  are  left  in  a  little  heap. 
In  times  of  need  these  big  squirrels  sometimes  feed  on  the  cones 
of  the  Douglas  spruce,  acorns,  buds,  catkins,  and  the  bark  of  yellow- 
pine  twigs.  Even  in  case  of  a  total  failure  of  the  cone  crop  a  few 
of  the  squirrels  survive  on  what  they  can  pick  up  until  another  year. 
Usually  some  of  the  several  species  of  oaks  within  their  range  bear 
acorns,  and  these  seem  to  be  the  principal  substitute  for  more  de- 
sirable food.  The  contents  of  their  stomachs  generally  show  whether 
their  food  consists  of  pine  nuts,  acorns,  or  other  materials. 

Breeding  habits. — The  increase  and  decrease  of  the  squirrels  fol- 
lowing upon  the  fluctuations  of  the  food  supply  is  no  doubt  due  to 
the  possibility  of  two  full  litters  of  young  in  a  fruitful  season  or  the 
restriction  to  one  litter  or  none  in  a  lean  year. 

Hibernation. — These  squirrels  do  not  hibernate,  and  their  large 
tracks  are  conspicuous  in  the  snow  under  the  pines;  the  Indians 
hunt  them  most  successfully  on  the  first  snows,  when  they  can  be 
located  in  their  nests  or  trees. 

In  the  Chuska  Mountains  early  in  October,  1908,  the  writer  made 
the  following  notes : 

These  squirrels  are  common  all  through  the  yellow-pine  forest  of  the  Chuska 
Mountains.  They  are  occasionally  heard  barking,  but  are  more  often  seen 
running  over  the  ground  from  tree  to  tree  or  heard  scratching  up  the  far  side 
of  a  pine  trunk.  Often  when  on  the  ground,  if  pursued,  one  will  run  a  long 
distance  to  get  up  some  favorite  tree  and  hide  in  its  branches. 

They  are  feeding  now  almost  entirely  on  seeds  of  yellow  pine,  although  the 
cone  crop  is  poor  and  only  an  occasional  tree  has  a  good  yield  of  cones.  In 
places  they  get  some  cones  of  Douglas  spruce,  but  the  acorn  crop  seems  to 
have  been  a  failure.  Under  many  of  the  pines  are  numerous  freshly  cut 
branch  tips  showing  that  the  squirrels  are  still  feeding  in  part  on  the  bark 
of  these  twigs,  which  will  probably  help  to  carry  them  through  the  winter. 


74  NOKTH   AMERICAN   FAUNA  [No.  53 

There  are  many  half-grown  young  of  the  year  and  other  full-grown  young, 
evidently  from  first  and  second  litters.  Some  of  the  old  males  are  getting 
their  winter  pelage  and  long  ear  tufts,  but  the  females  are  still  ragged  and 
worn,  and  neither  they  nor  the  young  begin  to  show  their  ear  tufts. 

The  series  of  specimens  collected  in  these  mountains  furnished 
an  important  part  of  the  camp  food  and  next  to  the  mallard  ducks 
were  the  best  game  procured.  It  is  a  wonder  that  they  are  not 
exterminated  by  the  Navajo  Indians  who  inhabit  these  mountains 
in  summer,  unless,  like  the  birds,  the  squirrels  are  considered  sacred. 

SCIURUS  ARIZONENSIS  ARIZONENSIS   Coues 
Arizona  Gray  Sqtjikrel 

Sciurus  arizonensis  Coues,  Amer.  Nat.  1 :  357,  1867. 

Type. — Collected  at  Fort  Whipple,  Yavapai  County,  Ariz.,  December  20,  1865, 
by  Elliott  Coues. 

General  characters. — This  is  a  large,  plain  gray  squirrel  about  the  size  of 
aberti  but  with  relatively  longer  tail  and  shorter,  untufted  ears ;  body  dark 
gray  above,  white  below,  tail  dark  gray  with  silvery  margins. 

Measurements. — A  large  specimen  measures  in  total  length,  552;  tail,  284; 
hind  foot,  73  millimeters. 

Distribution  and  habitat. — In  1885  Nelson  collected  these  big  Ari- 
zona gray  squirrels  on  the  headwaters  of  the  San  Francisco  River 
in  the  western  part  of  the  Mogollon  Mountains  near  Frisco  (the 
present  town  of  Reserve),  and  on  Negrito  Creek  10  miles  east  of 
Frisco  he  collected  two  or  three  more  and  reported  half  a  dozen 
seen.  Farther  down  the  San  Francisco  Valley  at  Glenwood,  near 
the  mouth  of  Whitewater  Creek,  in  November,  1906,  the  writer  saw 
one  on  the  ground  under  the  walnut  trees,  but  before  he  could  get 
through  a  barbed-wire  fence  it  had  taken  refuge  in  the  tall  sycamores 
and  cottonwoods  and  was  completely  lost.  On  inquiry  among  the 
ranchers  he  learned  that  the  gray  squirrels  were  fairly  common 
along  the  canyon  of  the  San  Francisco  River,  where  black  walnuts 
and  acorns  are  abundant  and  groves  of  cottonwoods  and  sycamores 
afford  cover  and  protection.  Apparently  they  are  squirrels  of  the 
river  valleys  of  southern  Arizona  and  southwestern  New  Mexico, 
mainly  in  the  Upper  Sonoran  Zone,  but  also  in  river  bottoms  and 
canyons  where  the  zones  are  more  or  less  mixed.  Their  range  cor- 
responds in  part  with  that  of  the  Arizona  black  walnut  {Juglans 
major) ,  but  stops  short  of  the  open  valley  countiy. 

General  habits. — Mearns,  the  only  naturalist  who  has  had  much 
experience  with  these  squirrels,  records  them  in  several  places  in 
Arizona  as  coming  into  the  lower  edge  of  the  pines,  but  generally 
found  in  the  canyons  and  stream  vallej's.  He  says  their  habits  and 
actions  closely  resemble  those  of  the  eastern  gray  squirrel,  and  their 
food  "  comprises  seeds  of  pine  cones,  acorns,  walnuts,  berries,  and 
green  vegetation."     (Mearns,  1907,  p.  277.) 

SCIURUS  FREMONTI  FREMONT!  Audubon  and  Bachman 
Feemont's  Pine  Squirrel  ;  Gray  Chickaree 

Sciurus  fremonti  Audubon  and  Bachman,  Quadrupeds  North  America  3 :  237, 
1854. 

Type  locality. — "  Rocky  Mountains  "  ;  probably  Colorado. 

General  characters. — A  small,  short-eared  squirrel  of  the  chickaree  group,  with 
dark  olive-gray  back  and  light-gray  belly  in  the  winter  but  in  summer  more  of  a 
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A,  Fremont's  pine  squirrel  (Sciurus  fremonti  fremonti)  of  Colorado;  B,  larger  Colorado  chipmunks 
(Eutamias  guadririttatus  quadrivittatus)  from  Colorado.     (Photos  by  E.  R.  Warren) 
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brownish  gray  above  with  a  black  line  along  each  side,  and  with  whitish  lower 
parts. 

Measurements. — A  large  individual  measures  in  total  length,  337;  tail,  140; 
hind  foot,  52  millimeters. 

Distribution  and  habitat. — The  pine  squirrel  of  Colorado  (pi.  5,  A) 
is  represented  among  the  New  Mexico  specimens  by  a  single  indi- 
vidual from  Chama.  This  was  collected  by  Loring,  December  22, 
1893,  in  the  San  Juan  Mountains  close  to  the  northern  border  of  the 
State  and  is  a  young  of  the  year  in  perfect  winter  pelage.  (Fig.  11.) 
In  every  way  it  agrees  fully  with  the  small  dark  gray  fremonti,  but  in 
winter  pelage  there  is  less  difference  between  fremonti  and  mogoMon- 
ensis  than  in  summer.  It  is  not  improbable  that  summer  specimens 
from  the  same  locality  will  show  intergradation  with  mogollonensis, 
so  there  is  still  some  doubt  as  to  whether  typical  fremonti  occurs  in 
New  Mexico.  The  doubt  is  suggested  by  the  fact  that  specimens  in 
late  summer  pelage  from 
farther  south  in  the  San 
Juan  Mountains  are  refer- 
able to  the  larger  and 
redder  mogollonensis.  Un- 
til a  series  of  summer  spec- 
imens is  obtained  from  the 
mountains  about  Chama 
the  question  will  not  be 
fully  settled.  This  is  the 
pine  squirrel  of  Colorado 
and  parts  of  Wyoming  and 
Utah,  in  much  of  its  range 
closely  associated  with  the 
lodgepole  pine  (Pinus  mw- 
rayana),  and  hence  com- 
monly known  as  the  pine 
squirrel.  The  little  cones 
of  this  pine,  often  avail- 
able, furnish  its  favorite 
food,  but  in  their  absence 
the  cones  of  spruces  and 
firs  are  largely  depended 
upon.  Its  distribution  and 
habits  in  Colorado  have  been  so  fully  described  by  Warren  (1910, 
p.  185)  and  Cary  (1911,  p.  69)  that  little  can  be  added  from  its 
limited  distribution  in  New  Mexico. 

SCIURUS  FREMONTI  MOGOLLONENSIS  Mearns 
Spruce  Squirrel;  Arizona  Chickaree;  Tsu-wa-la-ah-na  of  the  Taos  Indians 

Sciurus  hudsonius  mogollonensis  Mearns,  Auk  7 :  49,  1890. 

Sciurus  fremonti  neomexicanus  Allen,  Bui.  Amer.  Mus.  Nat.  Hist.  10 :  291,  1S98. 
Type  from  Rayado  Canyon,  Colfax  County,  N.  Mex. 

Type. — Collected  at  "Quaking  asp  settlement,  summit  of  the  Mogollon 
Mountains,"  16  in  central  Arizona,  May  25,  1887,  by  E.  A.  Mearns. 

General  characters. — Size  slightly  larger  than  fremonti  with  more  fulvous  in 
the  gray  of  the  upper  parts  and  more  black  on  the  terminal  portion  of  the  tail. 

16  The  Mogollon  Mountains  of  Mearns  are  the  western  part  of  the  White  Mountains, 
in  central  Arizona,  on  recent  maps  called  Mogollon  Mesa. 


Figure  11. — Distribution  of  spruce  squirrels  in 
New  Mexico  :  1,  Sciurus  fremonti  fremonti;  2, 
8.  fremonti  mogollonensis ;  3,  8.  fremonti  lych- 
nuchus.     Type   locality   circled 
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Dark  gray  in  winter,  it  is  more  of  a  reddish  gray  with  black  side  stripes  in 
summer. 

Measurements. — An  adult  male  measures  in  total  length,  340 ;  tail,  145 ;  hind 
foot,  55  millimeters. 

Distribution  mid  habitat. — The  name  mogollonensis  applies  to 
most  of  the  spruce  squirrels  of  New  Mexico  as  well  as  those  of  Ari- 
zona. Much  to  the  surprise  of  the  writer,  the  large  series  of  speci- 
mens collected  at  different  seasons  in  the  mountains  of  northern  New 
Mexico  show  no  characters  on  which  to  separate  neomexicanus  from 
mogollonensis,  although  differing  in  well-marked  subspecific  char- 
acters from  fremonti.  Specimens  in  the  Bureau  of  Biological  Sur- 
vey collection  from  the  Sangre  de  Cristo,  Raton,  San  Juan,  Gallinas, 
Jemez,  Manzano,  Chuska,  Mimbres,  and  Mogollon  Mountains  show 
no  constant  variation  other  than  individual  and  seasonal.  These 
squirrels  are  also  common  in  the  Mount  Taylor,  Elk,  San  Francisco, 
and  Escadillo  Mountains,  but  have  not  been  found  in  the  Datil 
Ranges.  (Fig.  11.)  In  1873  H.  W.  Henshaw  collected  one  at  El 
Moro  (Zuni  Mountains),  but  none  have  been  taken  there  since. 
Their  range  is  practically  confined  to  the  Canadian  and  the  Hud- 
sonian  Zones  and  is  more  or  less  isolated  in  each  of  the  mountains 
where  they  are  found.  The  lack  of  greater  geographic  variation  can 
only  be  accounted  for  by  the  great  similarity  of  climatic  and  environ- 
mental conditions  throughout  the  zones  that  they  occupy. 

The  name  pine  squirrel,  in  common  use  for  the  dark  gray  chickaree 
farther  north,  is  rarely  applied  to  this  species,  which  is  commonly 
known  throughout  its  range  as  the  spruce  squirrel.  There  is  no 
common  Canadian  Zone  pine  in  this  region,  and  these  squirrels  are  so 
closely  associated  with  the  several  species  of  spruce  and  firs  on  which 
they  depend  for  food  that  the  name  is  peculiarly  appropriate ;  more- 
over, m  this  region  the  big  tufted-eared  Abert's  squirrel  of  the  yel- 
low pines  is  very  commonly  called  the  pine  squirrel.  These  squirrels 
are  associated  mainly  with  the  Douglas  spruce,  blue  spruce,  and 
Engelmann  spruce,  and  also  the  two  species  of  fir  common  to  their 
zone  and  habitat.  They  rarely  come  down  into  the  edge  of  the 
yellow-pine  belt  farther  than  the  spruces  extend  on  cold  slopes. 

General  habits. — These  bright,  noisy  little  squirrels  are  generally 
abundant  throughout  their  zone  and  if  unmolested  about  camp  soon 
become  curious  and  finally  fearless  in  their  investigation  of  new- 
comers. Their  energy  and  vivacity  are  boundless,  but  if  alarmed 
they  are  as  silent  and  wary  as  larger  and  more  hunted  game.  Their 
stirring  chr-r-r-r-r-r  che-che-che-e-e-e-e  begins  with  the  sunrise,  and 
the  colder  and  frostier  the  morning  the  more  energetically  it  rings 
from  the  tops  of  the  tallest  trees.  Later  in  the  day  the  squirrels  are 
too  busy  to  waste  time  with  more  than  an  occasional  chr-r-r-r-r, 
unless  some  enemy  appears  in  the  distance.  At  any  suspicious  sound, 
a  coughing  bark  with  numerous  variations  begins  and  is  kept  up  until 
the  coast  seems  clear,  but  if  the  enemy  approaches  too  near  the  bark 
ceases  and  is  usually  taken  up  by  the  next  nearest  neighbor  and 
passed  along  until  the  intruder  is  heralded  sometimes  for  miles 
through  the  woods,  though  not  a  squirrel  is  in  sight.  Occasionally 
you  come  upon  one  sitting  on  a  branch  only  a  few  feet  above  your 
head  gazing  at  you  with  wide-eyed  surprise  and  curiosity.  A  few 
squeaks  and  whistles  will  usually  coax  it  into  frantic  scolding  and 
astonished  antics.     Often  as  you  walk  along  under  the  trees  a  cone 
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drops  almost  on  your  head,  and  making  the  bark  rattle  a  squirrel 
climbs  breathlessly  up  the  tree  to  a  safe  height.  Sometimes  a  low 
chr-r-r-r  sounds  like  a  chuckle,  and  you  imagine  that  the  rascal 
threw  the  cone  at  you  purposely.  Again,  you  surprise  it  on  the 
ground  among  the  logs  and  brush  and  give  it  a  great  fright,  sending 
it  flying  with  puffed  tail  over  logs  and  from  bush  to  bush  until  it 
reaches  a  safe  tree,  where  it  is  soon  out  of  reach  and  out  of  sight 
among  the  topmost  branches,  for  it  is  an  expert  at  hiding  in  the 
evergreen  tree  tops. 

The  nests  of  the  spruce  squirrels  are  numerous  and  conspicuous 
among  the  spruces,  commonly  placed  on  the  branches  several  feet 
from  the  trunk  and  well  fastened  among  the  twigs  and  lateral 
branches.  They  are  usually  great  balls  a  foot  in  diameter,  made  of 
twigs,  grass,  moss,  and  leaves.  There  is  a  hole  at  one  side  and  a 
warm,  soft,  clean  bed  in  the  middle  in  a  cavity  just  large  enough 
for  the  squirrel  to  curl  up  comfortably.  These  nests  apparently 
serve  for  both  summer  and  winter  homes,  as  hollow  trees  and  logs 
are  almost  unknown  among  the  spruces.  In  places  the  writer  found 
three  or  four  nests  in  a  wide-spreading  old  Douglas  spruce,  but 
usually  there  are  only  one  or  two  in  a  tree,  and  after  the  family  of 
full-grown  young  breaks  up  the  squirrels  seem  to  be  entirely  solitary. 
This  is  no  doubt  a  matter  of  necessity  with  them,  as  the  life  of  each 
one  depends  upon  his  summer  industry  in  storing  food  to  last 
through  the  long  cold  winter.  Social  enough  at  a  proper  distance, 
they  call,  scold,  chatter,  and  answer  back  and  forth  through  the 
tree  tops,  but  let  one  come  on  to  the  storing  ground  of  another  or 
into  his  tree  or  group  of  trees  and  there  is  war  at  once.  The  intruder 
seems  always  to  know  that  he  is  in  the  wrong,  and  when  discovered 
his  only  desire  is  to  escape.  Occasionally  there  is  a  fierce  little 
contest — two  squirrels  mixed  up  in  a  furry  ball — but  usually  it  is 
only  a  race  in  which  the  stranger  seems  always  to  win;  sometimes 
it  is  over  the  ground  but  often  through  the  tree  tops  and  to  a  good 
safe  distance.  The  fights  and  chases  are  most  vigorous  during  stor- 
ing time  in  the  fall  months,  but  during  the  winter  the  storehouses 
are  jealously  guarded.  During  the  spring  and  summer  most  of  this 
vigilance  is  relaxed,  as  the  males  are  then  hunting  much  of  their  food 
at  large,  while  the  mother  squirrels  are  caring  for  their  young  in 
the  nests. 

Food  habits. — The  food  of  the  spruce  squirrel  varies  with  the  time 
of  year.  When  the  young  come  out  of  the  nests  they  begin  to  nibble 
and  test  every  article  that  comes  in  their  way,  but  finally  settle 
down  to  a  diet  mainly  of  buds  and  leaves,  which  appear  in  their 
stomachs  as  a  green  mass  mixed  with  the  curd  of  their  mother's  milk. 
The  writer  has  found  this  curd  in  their  stomachs  as  late  as  August 
17.  At  this  midsummer  time  the  store  of  last  year's  seeds  is  generally 
low,  or  entirely  exhausted,  so  that  the  old  squirrels  are  also  depend- 
ing upon  buds,  mushrooms,  berries,  and  various  seeds.  Usually, 
however,  some  cone  seeds  are  found  throughout  the  summer  and 
can  be  detected  in  the  stomachs  of  the  old  squirrels  by  their  oily 
consistency  and  strong  characteristic  odor.  When  the  seeds  of  the 
spruce  cones  are  nearly  ripe  the  squirrels  begin  on  them  and  it  is 
rare  to  find  anything  else  in  their  stomachs  for  the  rest  of  the  fall 
and  winter. 
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If  any  preference  is  shown  for  the  different  spruces  it  may  be  for 
the  Douglas,  but  the  cones  of  Picea  and  Abies  seem  to  be  nearly  as  ac- 
ceptable and  always  preferred  to  the  large-coned  pines.  Occasion- 
ally the  long  heavy  cones  of  the  limber  pine  {Pinus  flexilis)  are 
found  with  the  scales  cut  and  the  seeds  eaten,  and  even  the  hard 
heavy  cones  of  the  yellow  pine  (P.  ponderosa)  are  opened  and  the 
seeds  eaten  out  or  the  cones  buried  for  winter  use.  These  large  cones 
are  not  easily  handled,  however,  and  the  spruce  seems  to  be  in  every 
way  more  acceptable. 

The  cones  are  commonly  eaten  on  one  or  two  chosen  branches  in 
the  squirrel's  favorite  tree.  A  cone  is  cut  off  or  carried  from  the 
ground  or  from  the  winter  cache  to  the  branch  where  the  squirrel 
sits,  usually  with  its  tail  against  the  trunk  of  the  tree,  with  the  cone 
held  stem  upward  in  its  hands.  The  basal  scales  are  clipped  off  and 
dropped  to  the  ground  and  each  seed  is  eaten  as  it  appears.  When 
the  cone  is  finished  the  core  is  thrown  down,  and  in  this  way  a  little 
pile  of  scales  and  cores  grows  under  the  feeding  branch  until  some- 
times the  season's  accumulation  is  large  enough  to  fill  a  bushel  basket, 
and  as  time  goes  on  year  by  year  the  pile  of  scales  grows,  until  under 
some  old  spruces  one  may  find  10  or  15  bushels.  Sometimes  these  are 
from  one  species  of  cone,  and  again  they  may  contain  the  scales  and 
cores  of  Pseudotsuga,  Picea,  Abies,  and  Pinus.  As  these  scale  heaps 
accumulate  year  after  year,  the  old  scales  at  the  bottom  sink  into 
the  black  mold  of  the  woods'  earth,  or,  spreading  out  and  becoming 
scattered  over  a  considerable  area,  form  a  favorite  deposit  for  the 
winter  supply  of  fresh  cones.  Holes  are  easily  dug  in  these  loose 
scales  large  enough  to  accommodate  two  or  three  to  a  dozen  fresh 
cones,  which  are  either  lightly  covered  over  or  left  in  plain  view. 

During  the  cone  season  the  regular  early  morning  work  of  the 
squirrel  is  in  the  tree  tops  cutting  off  and  dropping  the  cones  to  the 
ground,  the  tapping  and  thumping  sounding  almost  continuously 
among  the  trees.  After  the  sun  is  well  up  and  the  ground  becomes 
warmer  than  the  tree  tops,  the  squirrels  come  down  and  work  ener- 
getically in  gathering  and  storing  their  crop.  Every  little  hollow 
in  the  ground,  or  sheltered  space  under  logs,  or  nooks  and  corners 
between  the  roots  of  trees  is  taken  advantage  of;  also  numerous 
holes  are  dug  in  the  mellow  earth  to  be  packed  full  of  cones  for  the 
winter's  food.  Bushels  of  cones  are  thus  put  away  under  and  around 
a  single  tree,  but  rarely  in  large  masses.  Sometimes  a  quart  or  a 
peck  may  be  found  in  a  hollow  that  offered  convenient  protection,  but 
usually  they  are  stored-  in  smaller  cavities. 

During  winter  a  network  of  burrows  is  made  under  the  deep, 
soft  snow,  and  the  cones  are  brought  up  as  needed  and  eaten  from 
a  convenient  perch  on  a  branch.  As  the  snow  disappears  in  spring 
this  network  of  runways  over  the  surface  of  the  ground  is  un- 
covered. Whether  the  squirrels  complete  their  set  of  galleries  to 
connect  with  all  the  chambers  of  the  cache  when  the  first  soft  snows 
fall,  or  whether  they  are  able  to  extend  them  during  winter  be- 
fore the  snow  hardens,  has  never  been  determined,  but  it  seems 
more  probable  that  most  of  the  galleries  are  formed  in  the  soft  snow 
of  early  winter.  The  squirrels  do  not  hibernate  but  may  do  some 
extra  sleeping  in  the  very  cold  weather.  Their  pantry  is  so  pro- 
tected and  usually  so  close  to  the  nest  that  there  is  little  trouble  in 
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getting  an  abundance  of  food  even  during  the  storms.  They  do 
not  become  fat  as  do  the  animals  that  hibernate,  but  seem  always 
to  be  plump  and  in  good  muscular  condition. 

During  the  busy  season  of  cone  harvest  the  faces  and  hands  of 
the  squirrels  are  generally  smeared  with  pitch,  which  no  amount  of 
preening  will  take  off  until  the  fur  loosens  and  comes  out  with  it. 
This  must  be  a  great  trial  to  such  neat  and  orderly  little  animals, 
but  it  lasts  only  until  the  cold  weather  begins  and  the  new  winter 
coat  replaces  the  old,  worn,  and  soiled  working  suit.  The  pitch  is 
then  hard  and  brittle  and  that  on  the  buried  cones  is  covered  over 
so  the  winter  dress  of  silky  fur  is  kept  beautifully  immaculate. 

Breeding  habits. — The  breeding  habits  of  the  spruce  squirrels  are 
little  known,  as  the  young  are  born  in  spring  or  early  summer, 
probably  while  the  snow  is  still  deep  at  the  high  levels  in  the  moun- 
tains. By  midsummer,  or  about  the  1st  of  August,  the  half-grown 
young  appear  outside  of  the  nests,  and  from  that  time  until  early 
in  fall  they  keep  together  in  families  and  are  watched  and  warned 
of  danger  by  the  mother  squirrel.  The  writer  has  never  found  more 
than  four  young  in  a  family.  Apparently  the  old  squirrel  takes 
no  responsibility  for  feeding  them  after  they  are  weaned,  but  the 
weaning  does  not  take  place  until  they  are  half  grown  and  perfectly 
able  to  care  for  themselves.  Before  entirely  weaned  the  half -grown 
young  have  been  found  with  a  mixture  of  curd,  green  food,  and 
nuts  in  their  stomachs.  During  October  and  November  the  half  to 
two-thirds  grown  young  are  still  in  the  fuzzy,  immature  pelage, 
but  in  November  or  December  they  get  the  full  winter  coat  of  the 
adults.  They  can  be  distinguished,  however,  during  the  first  winter 
by  their  smaller  size  and  by  undeveloped  cranial  characters. 

The  father  squirrel  seems  to  have  no  place  in  the  family  group  and 
has  probably  forgotten  his  family  ties  or  has  been  banished  as  a 
superfluous  member.  Apparently  there  is  only  one  litter  in  the  year. 
In  the  many  series  of  specimens  collected  the  half -grown  and  imma- 
ture individuals  correspond  closely  in  size  and  development  when 
the  dates  at  which  they  were  taken  are  approximately  the  same. 

Economic  status. — The  flesh  of  the  spruce  squirrel  is  of  little  value 
as  food  and  commonly  has  a  very  perceptible  flavor  of  turpentine ; 
still,  when  camp  is  far  away  and  there  is  no  other  food,  it  is  very 
acceptable  and  even  enjoyable  if  broiled  over  the  coals,  though  with- 
out so  much  as  salt  to  bring  out  the  flavor.  There  have  been  many 
complaints  of  the  destruction  of  tree  seeds  by  these  squirrels,  and  it 
is  probable  that  they  consume  more  than  any  other  one  animal  of 
those  seeds  on  which  they  are  in  the  habit  of  feeding.  On  the  other 
hand,  they  are  the  most  diligent  seed  planters  of  these  same  trees. 
The  cones  are  often  stored  in  places  well  beyond  the  shade  of  the 
tree  or  carried  a  considerable  distance  from  one  part  of  the  forest 
to  another  and  usually  buried  to  a  favorable  depth  for  germination, 
in  case  they  are  not  dug  up  for  food  by  the  storer.  Enemies,  such 
as  martens,  minks,  weasels,  foxes,  coyotes,  cats,  hawks,  and  owls,  are 
numerous,  and  if  half  the  squirrels  survived  the  winters,  their  in- 
crease would  be  much  greater  than  it  usually  is.  Wherever  a  squir- 
rel drops  out  during  the  winter  his  larder  becomes  in  part  a  seed 
ground.  It  is  impossible  to  say  how  much  the  forest  owes  to  these 
planters,  but  it  is  certain  that  their  planting  has  been  going  on  for 
unknown  ages. 
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Under  the  present  forest  management  and  the  artificial  methods  of 
gathering  and  distributing  tree  seeds,  the  squirrels  are  important,  if 
unwilling,  assistants,  for  their  stored  cones  are  easily  accessible  and 
can  be  gathered  rapidly  in  large  quantities  with  the  assurance  that 
all  those  stored  contain  good  seeds.  As  compensation  for  this  robbery 
it  is  not  only  fair  but  wise  conservation  to  protect  the  squirrels  from 
all  unnecessary  destruction.  But,  aside  from  all  utilitarian  considera- 
tions, is  it  not  well  worth  while  to  conserve  one  of  the  brightest,  most 
cheerful,  and  interesting  little  animals  of  the  forest  for  the  enjoyment 
of  those  who  can  appreciate  the  wonderful  out  of  doors  ? 

SCIURUS  FREMONT!  LYCHNUCHUS  Rehn 

Ruidoso  Chickaree;  Red  Spruce  Squirrel 

Sciurus  fremonti  lychnuchus  Rehn,  Acad.  Nat.  Sci.  Phila.  Proc.  55:  18,  May  7, 
1903. 

Type. — Collected  in  "White  Mountains,  N.  Mex.,  Forks  of  Ruidoso  Creek, 
Lincoln  County,  August  18,  1898,  by  C.  M.  Barber. 

General  characters. — A  well-marked  subspecies  of  the  size  and  general  ap- 
pearance of  the  Arizona  chickaree  but  conspicuously  redder  in  summer  pelage — ■ 
almost  as  red  as  the  eastern  red  squirrel.  The  full  winter  pelage  is  not 
represented  in  any  specimens  examined. 

Distribution  and  habitat. — Ruidoso  chickarees  are  common 
throughout  the  Canadian  Zone  in  the  White,  Capitan,  and  Sacra- 
mento Mountains,  and  possibly  also  in  the  Guadalupe  Mountains 
south  to  the  Texas  line.  (Fig.  11.)  In  going  north  through  the 
Sacramento  Mountains,  Hollister  and  the  writer  first  met  with  them 
5  or  6  miles  south  of  the  little  town  of  Weed,  near  the  southern  limit 
of  spruces,  and  thence  northward  found  them  common  throughout 
the  spruce  and  firs  for  the  whole  length  of  the  range  and  over  the 
sides  of  the  White  Mountains  (Sierra  Blanca).  Gaut  collected  them 
in  the  western  part  of  the  Capitan  Mountains,  and  the  writer  found 
them  in  the  eastern  part.  In  the  southern  part  of  the  Guadalupe 
Mountains  in  1902  a  small  tree  squirrel  was  reported  as  of  very  rare 
occurrence,  but  no  trace  of  it  could  be  found. 

General  habits. — In  habits  the  Ruidoso  chickaree  differs  very  little 
from  the  spruce  squirrel,  to  which  it  is  more  nearly  related 
than  to  Fremont's  pine  squirrel.  Possibly  the  more  open  forest  in 
which  they  live  has  let  more  of  the  color  of  sunshine  into  their  fur, 
or  the  mixture  of  red-leaved  oaks  {Quercus  novomexicana)  and 
yellow-barked  pines  in  the  lower  edge  of  their  range  has  afforded 
just  the  touch  of  protective  coloration  that  has  eliminated  the  darker 
individuals  and  preserved  those  of  the  brighter  shades.  On  warm 
slopes  the  yellow  pine  straggles  through  most  of  their  range,  and  its 
cones  are  often  eaten,  but  generally  the  squirrels  are  found  among 
the  Douglas  spruce  or  in  the  groves  of  blue  spruce  or  firs,  where 
their  nests  and  heaps  of  cone  scales  show  their  real  homes  to  be 
located. 

Under  some  big  Douglas  spruces,  just  back  of  the  delightful  sum- 
mer camp  of  Cloudcroft,  in  June,  1900,  these  squirrels  were  singing, 
scolding,  and  working  every  bright  morning.  The  heaps  of  cone 
scales  had  accumulated  all  winter  under  the  trees,  until  they  were 
conical  like  wood-rat  or  muskrat  houses,  2  or  3  feet  high,  and  con- 
tained sometimes  5  or  6  bushels  of  scales.     These  were  mainly  of 
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Douglas  spruce  but  contained  also  the  scales  of  firs  and  a  few  white 
and  yellow  pine.  Some  were  fresh  and  were  being  shelled  daily 
on  the  heaps,  showing  that  the  last  year's  crop  had  tided  over.  The 
ground  was  filled  with  shallow  holes  where  the  cones  had  been  taken 
out  and  hollow  spaces  under  logs  and  stumps  were  empty.  Later 
these  would  doubtless  be  filled  again  with  the  next  crop  of  cones. 
Some  mushrooms  were  also  being  eaten,  and  probably  various  seeds 
and  berries  would  be  drawn  upon  to  tide  over  the  next  two  months 
until  the  cone  seeds  would  again  be  fit  for  food. 

Up  to  June  1  the  young  squirrels  were  not  yet  out  of  the  nests,  or 
were  not  visible,  but  several  nests  were  seen  on  the  branches  of  the 
spruces.  They  were  made  of  the  usual  twigs  and  leaves  and  the  long 
green  tree  lichens,  so  common  in  the  forest. 

EUTAMIAS  QUADRIVITTATUS  QUADRIVITTATUS   (Say) 
Larger  Colorado  Chipmunk  ;  Qua-mhbu-na  of  the  Taos  Indians 

Sciurus  quadrivittatus  Say,  in  Long's  Expedition  to  Rocky  Mountains  2:  note 

27,  235,  1823. 
Tamias  quadrivittatus  gracilis  Allen,  Bui.  Amer.  Mus.  Nat.  Hist.  3:  99,  June, 

1890.     Type  from  San  Pedro,  N.  Mex. 

Type  locality. — Arkansas  River,  26  miles  below  Canon  City,  Colo. 

General  characters. — Of  the  two  chipmunks  found  in  the  mountains  of 
northern  New  Mexico,  this  is  the  larger  species,  with  pure-white  belly.  From 
the  smaller  operarius,  with  which  they  are  in  many  places  associated,  at  the 
junction  of  the  range,  they  are  rarely  distinguished  except  as  specimens  in  the 
hand  are  compared ;  then  the  larger  size,  especially  the  larger  feet  and  ears, 
more  extensive  and  purer  white  of  the  lower  parts,  and  darker  under  surface 
of  the  tail  of  quadrivittatus  are  very  noticeable.  Like  so  many  species  of 
western  chipmunks,  their  backs  are  brightly  marked  with  three  lines  of  black, 
the  central  one  extending  usually  to  between  the  ears  and  bordered  by  two 
lines  of  light  gray.  Beyond  the  second  lines  of  black  are  two  conspicuous 
lines  of  pure  white,  and  in  summer  pelage  these  are  usually  bordered  by  two 
short  lines  of  dark  brown  or  black.  The  winter  pelage  is  much  grayer  through- 
out, but  in  summer  with  its  golden  brown  sides  and  bright  markings,  this 
bush-tailed  little  half-squirrel  is  one  of  the  brightest  and  prettiest,  as  well 
as  commonest  and  most  conspicuous,  of  the  mountain  animals. 

Measurements. — Typical  adults  average  in  total  length,  227;  tail,  106;  hind 
foot,  34  millimeters. 

Distribution  and  habitat. — There  are  specimens  of  the  larger  Colo- 
rado chipmunk  (pi.  5,  B)  in  the  Biological  Survey  collection  from 
the  Raton,  Sierra  Grande,  Sangre  de  Cristo,  San  Juan,  Jemez,  Mount 
Taylor,  Zuni,  Sandia,  and  Manzano  Mountains;  also  from  the  mesa 
north  of  Cabra  Springs,  the  Canadian  River  near  Liberty,  and  the 
northern  rim  of  Llano  Estacado  near  Cuervo.  Its  range  is  prac- 
tically coincident  with  the  Transition,  or  yellow  pine,  Zone  of  the 
mountains  of  northern  New  Mexico,  generally  from  7,500  to  8,500 
feet  altitude.  (Fig.  12.)  Occasionally  one  is  found  considerably 
above  its  zone  on  some  warm  slope  where  i,t  has  wandered  during 
the  summer  months,  and  specimens  of  old  and  young  were  taken 
along  the  Canadian  River  near  the  lower  edge  of  Upper  Sonoran 
Zone  where  a  few  scrubby  mesquite  bushes  could  be  seen  on  the  op- 
posite slope.  They  were  living,  however,  in  dense  thickets  on  steep, 
cold  slopes  where  conditions  were  undoubtedly  similar  to  those  1,000 
feet  higher  on  warmer  slopes.  Generally  they  are  found  throughout 
the  yellow-pine  forest  but  are  by  no  means  restricted  to  forest  cover. 

64909°— 32 6 


82 


NORTH   AMERICAN   FAUNA 


[No.  53 


Brushy  and  rocky  slopes,  scrub-oak  gulches,  old  burns,  berry  patches, 
and  thickets  of  second  growth  or  any  combination  affording  food 
and  cover  are  accepted  as  a  habitat. 

General  habits. — In  habits  the  larger  Colorado  chipmunks  are  both 
tree  squirrel  and  ground  squirrel,  as  they  climb  readily  and  get  a 
part  of  their  food  from  the  tree  fruits  and  seeds,  often  taking  refuge 
in  tree  tops  to  escape  some  of  their  enemies.  Their  real  homes,  how- 
ever, are  in  the  ground,  among  rocks  or  in  hollow  logs.  At  the  ap- 
proach of  danger  they  usually  seek  protection  in  some  of  these 
strongholds,  where  they  are  comparatively  safe.  When  seen  by  man 
they  are  generally  running  over  the  ground,  along  logs  or  fences,  or 
sitting  on  stumps  and  rocks  watching  or  feeding.  Often  they  are 
seen  in  the  tops  of  bushes  or  on  branches  of  low  trees  gathering  ber- 
ries or  seeds  for  food,  and 
if  suddenly  surprised  they 
are  likely  to  disappear  up 
the  opposite  side  of  the 
nearest  tree. 

Voice. — In  walking  or 
riding  through  the  woods, 
one  frequently  hears  a 
shrill,  rapid  chipper  as  one 
of  these  little  animals  is 
suddenly  startled  and  scur- 
ries for  its  burrow  or  the 
nearest  tree.  Apparently 
the  warning  is  thus  passed 
along  to  others  of  the  fam- 
ily. Again,  on  a  still  day 
one  often  hears  a  low 
chuck  -  chuck  -chuck  re- 
peated at  intervals  of  about 
one  second  in  a  soft,  far- 
away tone.  By  following 
the  sound  very  quietly  one 
generally  locates  the  chip- 
munk sitting  in  a  rounded 
ball  on  a  stump  or  low 
branch  of  a  tree,  its  tail  waving  gently  as  the  soft  barking  note  is 
made.  This  seems  to  be  the  regular  call  note,  and  it  probably  has 
many  definite  meanings  in  the  chipmunk  family  circle.  It  often 
seems  to  imply  peace  and  contentment  rather  than  warning  of 
danger.  There  are  many  minor  notes  and  sounds  that  these  chip- 
munks make,  including  a  shriek  of  rage  or  fear  when  suddenly 
captured,  but  their  language  is  little  heard  and  less  understood. 

Food  habits. — The  food  of  these  chipmunks  comprises  a  great  va- 
riety of  seeds,  grain,  nuts,  acorns,  berries,  tubers,  and  mushrooms, 
some  green  vegetation  and  occasionally  insects.  They  are  much 
more  omnivorous  than  the  tree  squirrels,  and  for  that  reason  are 
much  more  troublesome  where  there  are  fields  of  grain,  gardens,  or 
household  supplies  within  their  range;  for  the  same  reason  they 
are  more  easily  caught  in  traps,  as  they  will  accept  a  greater  variety 
of  baits.    Like  the  ground  squirrels,  to  which  they  are  related,  they 


Figure  12. — Distribution  of  New  Mexico  chip- 
munks, in  part :  1,  Eutamias  quadrivittatus 
quadrivittatus;  2,  E.  quadrivittatus  hopiensis ; 
3,  E.  cioiereicollte  cinereicollis;  4,  E.  cinereicollis 
canescens;  5,  E.  cinereicollis  canipes.  Type 
localities  circled 
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apparently  hibernate  during  the  cold  months,  but  they  also  lay  up 
stores  of  food  to  be  eaten  in  their  burrows  or  dens  when  the  weather 
is  too  cold  or  the  snow  too  deep  for  obtaining  a  supply  in  the  open. 
Much  of  the  mischief  that  they  occasionally  do  depends  on  this  habit 
of  storing  food  for  winter,  for  each  chipmunk  established  at  the 
edge  of  a  ripening  grainfield  works  early  and  late  from  the  time 
the  grain  begins  to  ripen  until  the  last  kernel  is  out  of  the  field. 
The  grain  is  cut  down,  shelled,  tucked  into  the  cheek  pouches  until 
they  bulge  out  on  both  sides  of  the  face,  then  carried  on  the  scamper 
to  the  winter  storehouse.  This  is  kept  up  for  a  great  part  of  each 
day,  and  the  inroads  on  fields  depend  upon  the  number  of  chip- 
munks at  work  and  the  time  elapsing  from  ripening  to  harvest. 
In  many  small  fields  of  grain  near  the  woods  the  ragged,  half -eaten 
borders  extend  far  into  the  grain  before  it  is  cut.  Acorns  and  the 
seeds  of  other  plants  are  also  stored,  but  a  grainfield  always  tempts 
the  chipmunks  from  far  and  near.  The  food  cache  is  often  dug  out 
by  badgers,  skunks,  foxes,  or  other  animals  in  search  of  a  meal.  An 
empty  and  torn  up  mass  of  soft  grass  fibers  a  foot  or  more  below 
the  surface  of  the  ground  and  a  scattered  store  of  winter  seeds  are 
often  found,  showing  where  an  unfortunate  chipmunk  served  as  a 
breakfast. 

In  spring,  when  the  winter  stores  are  exhausted  and  food  is  being 
sought  far  and  wide,  the  chipmunks  often  find  the  hills  of  planted 
corn  or  gather  the  seeded  grain  from  the  fields ;  but  the  most  serious 
mischief  they  do,  or  are  likely  to  do,  is  to  interfere  with  reforestation 
by  digging  up  and  eating  the  planted  seeds  of  trees.  So  keen  are 
their  senses  for  the  discovery  of  food  that  few  seeds  escape  them, 
and  it  has  been  found  necessary  to  destroy  them  over  extensive 
planted  areas  to  make  the  plantation  successful. 

Breeding  habits. — The  earliest  breeding  record  reported  was  by 
McClure  Surber  from  Kinconada  in  the  Rio  Grande  Canyon,  where, 
on  May  11,  he  found  a  young  chipmunk  with  the  eyes  not  yet  open. 
He  succeeded  in  raising  it  as  an  interesting  pet.  This  was  at  the 
extreme  lower  limit  of  range  of  the  species  where  it  has  been  reported 
active  all  winter  and  where  it  may  breed  earlier  than  it  would  at 
higher  levels.  By  the  middle  of  June,  wherever  the  species  occurs, 
many  half -grown  young  are  out,  gathering  their  food,  so  the  first  of 
May  may  not  be  too  early  for  the  usual  birth  of  the  litters.  The 
writer  has  never  found  small  young  in  the  autumn  or  late  in  summer, 
and  specimens  examined  do  not  show  any  great  variation  in  the 
development  of  the  young  at  the  same  season.  It  therefore  seems 
doubtful  whether  more  than  one  litter  is  usually  raised  in  a  summer. 
The  number  of  young  as  indicated  by  embryos  varies  from  4  to 
6  but  may  be  considerably  more  than  this.  The  mammae  of  nurs- 
ing females  are  generally  eight,  arranged  in  one  pair  of  inguinal, 
two  pairs  of  abdominal,  and  one  pair  of  pectoral.  The  small  or 
nearly  half-grown  young  caught  in  traps  or  shot  for  specimens  often 
show  on  stomach  examination  a  mixture  of  curd  from  their  mothers' 
milk  with  other  food,  such  as  green  seeds,  tender  vegetation,  or 
berries. 

When  the  fall  storing  of  seeds  begins  the  families  evidently  break 
up  and  each  stores  its  winter  supply  separately  and  close  to  its  own 
warm  nest  chamber. 
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Hibernation. — Throughout  most  of  their  range  these  chipmunks 
hibernate  or  remain  in  their  dens  during  the  coldest  weather.  Unlike 
the  true  ground  squirrels,  they  do  not  become  excessively  fat,  and 
their  period  of  hibernation  is  comparatively  short  and  possibly  in- 
complete. At  Twining,  in  the  Taos  Mountains,  at  the  extreme  upper 
limit  of  their  range  Surber  found  them  active  until  the  first  deep 
snows  came  about  the  1st  of  December,  after  which  no  more  were  seen 
during  the  rest  of  the  winter.  At  the  extreme  lower  edge  of  their 
range  in  the  Rio  Grande  Canyon  at  Cienequilla,  however,  he  found 
them  active  during  the  whole  winter.  This  would  indicate  that  the 
hibernation  is  irregular  and  depends  upon  extreme  cold ;  but  it  is  pos- 
sible that  they  do  not  hibernate  at  all,  merely  living  on  their  ample 
stores  of  food  in  well-protected  nests  in  the  ground  or  among  rocks. 
The  fact  of  their  failure  to  become  very  fat  in  fall  would  indicate 
imperfect  hibernation,  if  any. 

Economic  status. — Though  timid  and  quick  to  take  alarm,  these 
chipmunks  are  inquisitive  and  about  camps  often  become  tame 
enough  to  boldly  enter  food  boxes  and  sacks.  About  regular  camp- 
ing places,  if  grain  is  scattered  or  other  food  is  left  where  they  can 
find  it,  they  generally  congregate  in  great  numbers,  and  in  such 
places  newcomers  with  a  fresh  supply  of  food  are  forced  to  take 
means  for  its  protection.  If  supplies  are  to  be  left  in  camps  for  any 
length  of  time  they  may  be  partially  protected  by  storing  them  in  tin- 
lined  boxes  or  cupboards,  or  by  suspending  them  from  wires. 

Seed  planting. — In  the  economy  of  the  forest  the  chipmunks  have 
some  value  as  seed  planters,  although  differing  from  the  squirrels  in 
hoarding  rather  than  scattering  their  winter  stores.  Their  dens  are 
more  often  in  the  open  or  in  brush  land  well  out  from  the  shade  of 
the  forest.  The  seeds  of  bushes  and  small  plants  compose  a  large 
part  of  the  stores,  but  tree  seeds  of  oak,  maple,  juniper,  and  pine  are 
also  hoarded,  and  when  the  chipmunk  is  unearthed  and  eaten  by 
some  of  its  enemies  the  seeds  are  more  or  less  scattered,  planted,  and 
left  to  grow.  The  forest  has  undoubtedly  derived  some  benefit  from 
the  chipmunks  in  compensation  for  the  great  number  of  seeds  that 
they  annually  consume;  but  of  systematic  reforestation  they  are 
probably  the  greatest  enemies. 

EUTAMIAS  QUADRIVITTATUS  HOPIENSIS  Meeeiam 

Hopi   Chipmunk;   Golden   Chipmunk;  Ko  win'na  of  the  Hopi   Indians 

(Fisher) 

Eutamias  Jiopiensis  Merriam,  Biol.  Soc.  Wash.  Proc.  18:165,  1905. 

Type. — Collected  at  Keam  Canyon,  Navajo  County,  Ariz.,  July  27,  1894,  by 
A.  K.  Fisher. 

General  characters. — Differs  from  quadrivittatus  mainly  in  the  reduction 
of  the  dark  stripes  and  the  greater  suffusion  of  golden  colors ;  inhabits  more 
arid,  open,  and  scattered  forests  where,  as  usual,  the  lighter  and  brighter 
colors   prevail. 

Distribution  and  habitat. — In  northwestern  New  Mexico  the  Hopi 
chipmunk  occupies  the  scattered  yellow-pine  forests  of  the  Chuska 
Mountains,  the  mesas  and  the  canyon  rims  of  the  San  Juan  Valley, 
and  the  yellow  pines  of  the  western  part  of  the  Jicarilla  Indian 
Reservation;  but  the  greater  part  of  its  range  extends  over  similar 
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areas  in  southwestern  Colorado,  southern  Utah,  and  northeastern 
Arizona.  New  Mexico  specimens  have  been  examined  from  the 
Chuska  Mountains,  Largo  Canyon,  Dulce,  and  La  Jara.  None  of 
these  are  absolutely  typical,  but  can  much  better  be  referred  to 
hopiensis  than  quadrivittatus,  toward  which  they  are  evidently 
grading. 

General  habits. — At  the  little  town  of  Blanco  on  the  San  Juan 
River,  Clarence  Birdseye  caught  two  specimens  of  the  Hopi  chip- 
munk in  a  trap  set  under  a  jointfir  bush  (Ephedra)  at  the  base  of  a 
sandstone  cliff  in  Canyon  Largo,  and  was  told  that  they  were  some- 
times found  in  the  open  valley  and  even  among  the  buildings  of 
the  settlement.  In  the  Chuska  Mountains  they  were  common 
throughout  the  Transition  Zone  from  7,000  to  9,000  feet  altitude, 
usually  among  the  yellow  pines  and  Gambel's  oaks,  and  were  often 
seen  on  rocks  and  cliffs.  In  these  mountains  their  habits  were  very 
similar  to  those  of  quadrivittatus,  except  that  they  more  readily 
took  to  the  high  trees  and  often  escaped  in  the  tops  of  the  tallest 
pines.  The  writer  found  them  active  in  1908  up  to  the  time  of  his 
leaving  the  mountains,  October  12.  There  had  been  several  slight 
snowfalls  and  the  weather  was  very  frosty,  ice  forming  to  con- 
siderable thickness  almost  every  night  at  his  camps  near  9,000  feet 
elevation.  At  that  time  the  chipmunks  had  not  yet  begun  to  show 
signs  of  hibernation  and  were  busily  storing  food  for  the  winter. 

Specimens  were  taken  in  Largo  Canyon  November  19, 1908.  In  the 
yellow-pine  forest  of  the  Jicarilla  Indian  Reservation  a  few  were 
found  during  September,  1904,  and  their  soft,  almost  squirrel-like 
voices,  so  different  from  the  shrill  chipper  of  quadrivittatus,  were 
noted.  This  was  the  first  time  the  writer  had  encountered  the 
species,  and  their  habits  as  well  as  voices  at  once  impressed  him  as 
quite  different  from  those  of  quadrivittatus  and  operarius.  After 
recognizing  the  difference  in  voice,  it  was  some  time  before  he  could 
get  sight  of  one  of  the  Hopi  chipmunks.  They  seemed  to  be  fairly 
common  but  were  so  shy  and  so  expert  at  climbing  and  hiding  that 
only  a  few  specimens  were  secured  and  most  of  these  from  the  tops 
of  tall  trees.  They  were  rapid  and  expert  climbers  and  always  suc- 
ceeded in  keeping  on  the  far  side  of  the  trunk  of  a  tree.  Two  that 
the  writer  surprised  and  cornered  in  the  top  of  a  nut  pine  finally 
escaped  by  keeping  the  tree  between  themselves  and  him  until  they 
got  into  the  brush  and  reached  tall  timber. 

Food  habits. — In  several  places  these  chipmunks  were  found  feed- 
ing on  nuts  of  the  pinyon  pine,  and  several  of  those  collected  had 
acorns  in  their  cheek  pouches.  They  doubtless  get  some  seeds  from 
the  yellow  pine  but  the  writer  did  not  find  any  cones  that  were 
unquestionably  opened  by  them.  Berries  and  seeds  of  bushes  and 
various  plants  form  an  important  part  of  their  food. 

Breeding  habits. — The  breeding  habits  of  this  species  are  probably 
very  similar  to  those  of  quadh%ivittatws,  but  there  is  little  to  judge 
from  except  the  specimens.  Almost  full-grown  young  of  the  year 
are  taken  in  July  and  August,  and  one  small  young  just  out  was 
taken  in  the  Chuska  Mountains  on  October  3.  This  may  indicate 
two  broods  a  year  occasionally  in  the  mild  climate  where  they  are 
found. 
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EUTAMIAS  CINEREICOLLIS  CINEREICOLLIS    (Allen) 
Gray-Collared  Chipmunk  ;  Arizona  Chipmunk 
Tamias  cinerewollis  Allen,  Bui.  Amer.  Mus.  Nat.  Hist.  3 :  94,  1890. 

Type. — Collected  in  San  Francisco  Mountains,  Ariz.,  August  2,  1889,  by  C. 
Hart  Merriam  and  Vernon  Bailey. 

General  characters. — The  gray-collared  chipmunk  is  about  the  size  of,  or  a 
little  larger  than  quadrivittatus,  but  is  readily  distinguished  by  its  duller 
colors,  more  ashy  neck  and  shoulders,  and  the  broader  black  stripes  of  the 
back. 

Measurements. — Adults  from  the  type  locality  average  in  total  length,  223; 
tail,  102 ;  hind  foot,  35  millimeters. 

Distribution  and  habitat. — Though  the  greater  part  of  the  range 
of  the  gray-collared  chipmunks  lies  through  central  Arizona,  the 
animals  are  also  the  common  chipmunk  of  the  Mogollon,  Datil,  San 
Francisco,  Tularosa,  Elk,  and  Mimbres  Mountains.  They  are  found 
mainly  within  the  spruce  of  the  Canadian  Zone  but  also  in  the  yellow 
pine  along  the  upper  edge  of  the  Transition.  In  the  Mogollons  the 
writer  found  them  up  to  about  10,000  feet  altitude,  where  they  were 
just  as  common  as  at  the  lower  edge  of  the  zone.  This  seems  also 
to  agree  with  their  range  in  the  White  Mountains  and  San  Francisco 
Mountains  of  Arizona  where  they  are  mainly  in  the  Canadian  but 
also  reach  into  the  Transition  Zone. 

General  habits. — The  favorite  haunts  of  the  gray-collared  chip- 
munks are  log  piles  about  old  clearings,  or  the  edges  of  burned 
forests,  but  they  are  also  commonly  found  in  the  dense  pine,  spruce, 
or  fir  forests.  They  are  good  climbers,  often  taking  to  the  trees 
for  protection  and  escaping  by  hiding  among  the  dense,  evergreen 
foliage.  When  not  alarmed  they  are  often  seen  sitting  on  stumps 
or  logs  waving  their  bushy  tails  from  side  to  side  in  slow  serpentine 
motions  as  they  utter  a  sharp  chipper  or  low  chuck-chuck-chuck. 
They  are  generally  very  shy  and  when  alarmed  will  commonly  dis- 
appear among  the  logs  or  trees,  but  one  can  usually  secure  specimens 
by  waiting  patiently  until  their  curiosity  brings  them  out  to  peer 
over  the  log  or  branch. 

Food  habits. — In  the  Mogollon  and  Mimbres  Mountains,  E.  A. 
Goldman  reported  the  chipmunks  as  apparently  feeding  on  the  cones 
of  Douglas  spruce,  and  he  found  one  with  a  little  mushroom  in  its 
cheek  pouch.  In  the  Datil  Mountains  the  writer  shot  one  with  an 
acorn  of  Gambel's  oak  in  its  cheek  and  in  the  Mogollons  found 
others  busily  gathering  acorns  and  a  variety  of  seeds  for  their  winter 
stores.  Currants,  gooseberries,  and  shadblow  berries  are  items  in 
their  bill  of  fare,  and  they  dig  many  little  holes  in  the  ground, 
probably  for  tubers  or  starchy  roots.  The  contents  of  their  stomachs, 
most  of  which  is  unidentifiable,  usually  show  a  mixture  of  various 
finely  masticated  seeds,  some  green  vegetation,  and  occasionally  a 
trace  of  insects. 

Breeding  habits. — Little  is  known  of  the  breeding  habits  of  the 
gray-collared  chipmunk  except  that  by  midsummer  the  young  are 
half  grown  and  in  September  and  October  almost  full  grown.  Their 
uniformity  in  size  would  indicate  but  one  litter  a  year. 

Hibernation. — There  is  little  evidence  to  show  that  these  chip- 
munks hibernate,  and  it  is  certain  that  they  do  not  become  very  fat 
in  the  fall  and  that  they  gather  up  stores  of  food  for  winter.     They 
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have  been  found  active  in  the  Mogollon  Mountains  from  8,000  to 
10,000  feet  altitude,  up  to  the  end  of  October,  with  2  inches  of  snow 
on  the  ground  and  ice  that  would  hold  one  up  in  crossing  the  streams. 
Their  tracks  were  abundant  on  the  snow  over  the  mountains,  but  it  is 
probable  that  during  the  real  cold  of  winter  they  remain  in  their  dens 
under  the  deep  snowT,  either  sleeping  or  comfortably  feeding  on  their 
stores. 

EUTAMIAS  CINEREICOLLIS  CANIPES  Bailey 

Gray-Footed  Chipmunk 
Eutamias  cinereicollis  canipes  Bailey,  Biol.  Soc.  Wash.  Proc.  15 :  117,  1902. 

Type. — Collected  in  Guadalupe  Mountains,  close  to  the  Texas-New  Mex- 
ico line,  August  24,  1901,  by  Vernon  Bailey. 

General  characters. — This  form  of  the  cinereicollis  and  Tmlleri  group  from 
the  mountains  east  of  the  Rio  Grande  Valley,  while  widely  separated  geo- 
graphically from  cinereicollis,  is  so  closely  connected  in  general  characters  that 
it  is  accorded  only  subspecific  rank.  The  grayer  feet  and  tail  are  the  most 
convenient  characters  by  which  to  recognize  it. 

Distribution  and  habitat. — Specimens  of  the  gray-footed  chip- 
munk have  been  examined  from  the  type  locality  in  the  southern  part 
of  the  Guadalupe  Mountains ;  from  McKitterick  Canyon,  Tex.,  and 
Dog  Canyon,  N.  Mex. ;  from  Penasco  Creek  and  Cloudcroft  in  the 
Sacramento  Mountains;  Sierra  Blanca;  several  localities  in  the 
Capitan  Mountains ;  and  from  the  Jicarilla  Mountains.  They  range 
throughout  the  full  width  of  the  Transition  and  Canadian  Zones,  and 
specimens  have  been  taken  from  7,500  feet  on  Penasco  Creek  to  11,880 
feet  at  the  summit  of  Sierra  Blanca.  In  canyons  and  cold  gulches 
they  often  range  as  low  as  7,000  feet.  They  are  less  common,  how- 
ever, in  the  lower,  more  open  part  of  the  Transition  Zone  and  seem 
to  be  more  abundant  throughout  the  spruce  and  fir  forests  of  the 
Canadian  Zone. 

General  habits. — The  gray-footed  chipmunks  are  largely  forest 
animals  and  are  usually  found  among  the  trees  or  in  dense  thickets, 
but  occasionally  running  along  fences  or  over  logs  at  the  edge  of 
clearings  and  burns.  They  are  fond  of  rocky  slopes,  where  brush 
and  timber  offer  shade  and  cover  and  the  cliffs  afford  runways, 
convenient  perches,  and  safe  retreats.  They  are  skillful  at  climbing 
not  only  rocks  and  cliffs,  but  also  trees  and  bushes.  In  search  of 
food  they  run  through  the  tops  of  the  scrub  oak  chaparral  and  the 
various  thickets  in  the  gulches  and  climb  such  trees  as  afford  pro- 
vender for  chipmunk  pantries.  Occasionally  when  alarmed  they 
take  refuge  in  some  convenient  tree,  but  generally  they  rush  for  the 
nearest  burrow  or  crevice  in  the  rocks,  where  they  disappear  and 
keep  quiet  for  a  few  minutes  until  the  danger  is  supposed  to  have 
passed.  They  soon  reappear,  however,  and  after  carefully  peering 
about  begin  again  to  carry  on  their  regular  occupation  of  gathering 
food.  In  the  thick  brush  and  in  forests  they  are  more  often  heard 
than  seen.  Their  note  of  alarm  is  a  shrill,  rapid  chipper,  like  that 
of  cinereicollis,  and  not  very  unlike  that  of  quadrivittatus.  In  case 
of  sudden  alarm  at  close  quarters  it  becomes  so  rapid  as  to  blend 
into  a  shrill  squeak,  but  ordinarily  it  is  a  rapid  trill,  often  repeated 
several  times  in  quick  succession,  or  at  short  intervals.  They  also 
have  the  low  call  note — a  soft,  slowly  repeated  chuck-chuck-chuck, 
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which  is  heard  commonly  from  the  top  of  a  bowlder  or  a  low  branch 
of  a  tree. 

Food  habits. — Apparently  these  chipmunks  feed  to  some  extent 
on  the  seeds  of  the  small  cones  of  spruces  and  firs,  but  it  is  not 
always  possible  to  be  sure  what  is  responsible  for  the  scattered  cone 
scales  over  the  rocks  and  logs  where  they  feed.  Acorns  of  the 
various  species  of  oaks  seem  to  form  their  principal  food  supply 
during  the  late  summer  and  autumn.  These  are  gathered  and  stored 
from  the  time  they  begin  to  ripen  until  they  are  all  gone  or  buried 
by  the  snow.  Scattered  acorn  shells  are  the  commonest  mark  of 
feeding  grounds,  and  the  cheek  pouches  of  chipmunks  collected  often 
contain  one  large  or  several  small  acorns.  Wild  sunflower  and  many 
small  seeds  are  gathered  and  eaten  or  stored.  Gooseberries,  currants, 
and  other  berries  are  eaten  with  evident  relish,  and  fields  of  wheat, 
oats,  and  barley  attract  the  chipmunks  to  their  vicinity. 

Along  Penasco  Creek,  Hollister  and  the  writer  found  them,  in 
company  with  the  smaller  black-striped  chipmunk  (E.  minimus 
atristriatus) ,  busily  carrying  away  grain  from  the  margins  of  the 
fields.  As  little  of  their  range,  however,  comes  into  cultivated 
country,  their  depredations  of  this  nature  are  not  likely  to  be  serious. 
In  areas  where  reforestation  is  necessary  within  their  range,  these 
chipmunks  will  probably  have  to  be  dealt  with  in  advance  to  insure 
the  safety  .of  planted  seeds.  As  the  forest  has  been  removed  from 
much  of  their  range,  the  question  of  reforestation  is  likely  to  be 
brought  up  in  the  near  future. 

Breeding  habits. — At  Cloudcroft,  from  May  28  to  June  2,  1900, 
only  the  adults  of  these  chipmunks  were  found,  the  young  evidently 
being  still  in  their  dens.  During  August  of  the  following  year  in 
the  Guadalupe  Mountains  the  young  were  nearly  full  grown  and 
were  busily  gathering  and  storing  food.  In  the  Capitan  Mountains 
the  half -grown  young  were  out  and  running  about  by  the  middle  of 
June,  and  half -grown  young  were  collected  by  Gaut  during  the  early 
part  of  July  and  nearly  full-grown  young  in  August.  There  is 
evidently  but  one  litter  a  year  and  none  too  much  time  for  these  to 
develop  and  lay  up  their  winter  stores  before  the  cold  weather  begins. 

Hibernation: — In  the  Gallinas  Mountains  near  Corona,  Gaut  was 
told  that  the  chipmunks  were  common  during  the  summer,  but  when 
he  was  there  late  in  October  he  reported  that  they  had  all  hibernated. 
It  is  probable  that  they  either  hibernate  or  remain  in  their  dens  feed- 
ing on  their  winter  stores  during  the  cold  weather  of  winter;  but 
specimens  collected  late  in  fall  show  no  indication  of  becoming  ex- 
tremely fat  as  do  the  animals  that  hibernate  for  long  periods.  The 
deep  snow  that  lies  every  winter  over  their  range  would  at  least 
make  it  necessary  for  them  to  depend  on  their  winter  stores  for  food, 
and  probably  shut  them  securely  into  their  underground  dens. 

EUTAMIAS   CINEREICOLLIS  CINEREUS   Bailey 
Magdalena  Chipmunk 

Eutamias  cinereicollis  cinereus  Bailey,  Biol.  Soc.  "Wash.  Proc.  26:  130,  1913. 

Type. — Collected  in  Copper  Canyon,  Magdalena  Mountains,  N.  Mex.,  Septem- 
ber 1,  1909,  by  E.  A.  Goldman. 

General  characters. — This  pale-gray  form  of  cinereicollis  is  merely  a  color 
variety  due  to  a  restricted  and  arid  habitat  on  the  sparsely  wooded  ranges 
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of  the  Magdalena  and  San  Mateo  Mountains.  The  series  of  specimens  col- 
lected on  these  peaks  by  E.  A.  Goldman  in  September  and  October,  1909,  are 
all  in  the  bright  post-breeding  pelage,  which  is  practically  identical  in  the 
adults  and  young  of  the  year.  The  duller  gray  winter  coat  had  not  begun 
to  appear  October  4,  in  the  last  specimen  collected. 

Measurements. — Type,  adult  male :  Total  length,  225 ;  tail,  91 ;  foot,  33  milli- 
meters. 

Distribution  and  habitat. — The  specimens  from  the  Magdalena 
Mountains  were  taken  in  Copper  Canyon  from  8,200  to  9,000  feet,  in 
the  San  Mateo  Mountains  in  Monica  Canyon  from  8,200  to  9,500, 
and  on  San  Mateo  Peak  at  the  southern  end  of  this  range,  at  9,500 
feet.  A  specimen  in  the  collection  of  the  College  of  Agriculture 
and  Mechanic  Arts  taken  by  O.  B.  Metcalf  in  the  Organ  Mountains, 
April  18,  1903,  though  much  grayer  and  whiter  than  those  of  the 
type  series,  is  apparently  of  this  form  in  winter  pelage. 

General  habits. — These  chipmunks,  E.  A.  Goldman  says,  were 
found  along  the  bottom  of  Copper  Canyon,  where  most  of  the  vege- 
tation belongs  to  the  Canadian  Zone.  Here  they  were  rather  com- 
mon and  unsuspicious,  and  as  he  came  along  the  trail  on  horseback 
one  ran  in  and  out  among  the  rocks  and  finally  sat  in  plain  view 
watching  him  from  a  rock  only  10  feet  away.  Another  was  sitting 
on  a  rock  gnawing  the  cone  of  a  Douglas  spruce  surrounded  by 
fragments  of  numerous  other  cones.  The  number  of  cones  of  this 
tree  freshly  torn  to  fragments,  apparently  by  these  chipmunks, 
indicates  that  its  seeds  are  a  favorite  food.  In  the  San  Mateo 
Mountains,  Goldman  says,  the  little  animals  were  generally  distrib- 
uted from  8,200  feet  upward,  especially  along  rocky  canyons.  Here 
they  were  also  found  feeding  on  the  seeds  of  the  Douglas  spruce, 
and  in  places  cone  fragments  were  found  scattered  among  and  over 
the  tops  of  the  rocks,  which  formed  their  favorite  feeding  perches. 
At  the  lower  edge  of  their  range  they  were  also  found  feeding  on 
the  seeds  of  pinyon  pine.  Some  of  these  cones  had  been  brought 
from  considerable  distances  to  the  rocks  where  the  chipmunks  were 
seen  cutting  them  open  and  taking  out  the  seeds.  Judged  from  the 
number  of  cone  fragments,  these  sweet  little  nuts  are  a  favorite 
food. 

This  is  the  only  form  of  the  New  Mexico  chipmunks  with  which 
the  writer  has  no  personal  acquaintance,  but  its  habits  are  undoubt- 
edly much  the  same  as  those  of  cinereicollis  from  which  it  is  only 
narrowly  isolated. 

EUTAMIAS  MINIMUS   OPERARIUS   Merriam 
Lesser  Colorado  Chipmunk  ;  Busy  Chipmunk 

Eutamias  amoenus  operarius  Merriam,  Biol.  Soc.  Wash.  Proc.  18:  164,  1905. 

Type. — Collected  at  Gold  Hill,  Boulder  County,  Colo.,  at  7,400  feet  altitude, 
October  8,  1903,  by  Vernon  Bailey. 

General  characters. — This  is  the  little  chipmunk  of  the  mountains  of  Colo- 
rado and  northern  New  Mexico.  In  color  and  markings  it  is  very  similar  to 
the  larger  quadrwittatus,  with  which  it  is  often  found  associated  along  the 
lower  part  of  its  range,  but  its  smaller  size  and  especially  the  smaller  hind  feet 
and  ears  distinguish  it  on  comparing  specimens.  In  summer  pelage  the  belly  of 
operarius  is  more  buft'y  and  the  lower  surface  of  the  tail  is  lighter  yellow  than 
in  quadrivittatus.  Its  small  rounded  skull  is,  however,  the  best  distinguishing 
character. 

Measurements. — Typical  adults:  Total  length,  200;  tail,  90;  hind  foot,  31 
millimeters. 
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Distribution  and  habitat. — There  are  specimens  of  the  lesser  Colo- 
rado chipmunk  in  the  Biological  Survey  collection  from  the  Raton 
Mountains  and  numerous  localities  in  the  Culebra,  Taos,  and  Pecos 
River  ranges,  from  Halls  Peak,  the  San  Juan,  Jemez,  Gallinas,  and 
Chuska  Mountains.  The  altitudes  at  which  these  specimens  were 
collected  generally  range  from  8,000  to  13,000  feet  throughout  the 
Canadian  and  Hudsonian  Zones.  Specimens  were  collected  on 
Truchas  Peak  at  13,300  feet;  on  the  top  of  Pecos  Baldy  at  12,600 
feet;  in  the  Culebra  Mountains  at  13,200  feet;  in  the  Taos  Moun- 
tains at  12,500  feet,  and  chipmunks  were  seen  up  to  13,000  feet. 
The  upper  limit  of  their  range  reaches  to  the  tops  of  the  highest 
peaks,  but  at  such  heights  they  are  so  uncommon  that  they  have  prob- 
ably strayed  up  from  the  timber  line  below.     In  a  few  places  they 

range  below  the  lower  edge 
of  the  Canadian  Zone,  as  at 
Tres  Piedras,  where  speci- 
mens were  collected  in  the 
yellow  pines  of  the  Transi- 
tion Zone.  Generally  their 
range  is  above  that  of  quad- 
rivittatus  but  throughout 
the  borders  where  the  two 
species  meet  they  are  often 
found  near  together  and  in 
some  cases  slightly  over- 
lapping. Operarius,  how- 
ever, is  a  chipmunk  of  the 
spruces  and  firs,  with  which 
it  is  generally  associated. 
(Fig.  13.) 

General  habits.  —  These 
little  mountain  chipmunks, 
while  common  throughout 
timbered  areas,  are  more 
partial  to  the  edges  of 
parks,  burns,  and  wind- 
falls, or  to  rock  slides  and 
brushy  cliffs.  They  are  generally  seen  running  over  logs,  rocks,  or 
the  ground,  and  when  alarmed  they  seem  always  to  have  burrows  or 
safe  retreats  into  which  they  can  quickly  disappear.  They  rarely 
take  refuge  in  trees  or  climb  about  through  the  bushes  in  search  of 
food,  but  are  expert  in  running  over  the  steep  sides  of  rocks. 

Voice. — Their  little  chippering  voices  are  finer  and  sharper  than 
those  of  the  larger  quadrivittatus,  but  otherwise  are  very  similar. 
The  writer  has  no  record  of  their  making  any  other  sound  and  can 
not  recall  ever  hearing  them  give  the  slow  call  note  of  the  larger 
species. 

Food  habits. — In  the  Raton  Mountains,  A.  H.  Howell  found  the 
Colorado  chipmunks  feeding  on  wild  cherries  and  the  seeds  of  va- 
rious weeds,  including  the  ragweed  {Ambrosia  trifida),  which  were 
found  in  the  pouches  of  several  of  the  specimens  collected.  The 
writer  has  often  watched  them  gathering  the  seeds  of  grass  and 
small  plants  along  the  edges  of  the  mountain  parks  and  has  seen  them 


Figure  13.— Distribution  of  New  Mexico  chip- 
munks, in  part:  1,  EutamAas  dorsalis  dorsalis ; 
2.  E.  minimus  op&rvrius ;  3,  E.  -minimum  atri- 
atriatus.     Type  localities!  circled 
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feeding  on  the  berries  of  twistedstalk  {Streptopus  amplemfolms) ; 
and  various  species  of  gooseberries,  currants,  and  blueberries.  In 
the  Gallinas  Mountains  they  were  feeding  on  acorns,  but  generally 
their  range  is  above  that  of  the  oaks.  At  camp  grounds  they  quickly 
gather  to  collect  any  scattered  grain  or  kitchen  refuse  and  unless 
discouraged  soon  become  very  tame. 

Htbeiiiation. — The  writer  has  found  them  and  has  seen  their  tracks 
in  the  soft  snow  of  October,  but  persons  living  in  the  mountains  say 
there  are  no  chipmunks  about  during  the  deep  snow  and  cold  weather 
of  winter.  They  evidently  spend  a  large  part  of  the  cold  season 
in  their  burrows  under  the  deep  snow,  but  whether  hibernating  or 
merely  enjoying  the  comforts  of  warm  nests  and  plenty  of  food  ha? 
never  been  determined.  They  do  not  become  very  fat  in  fall,  and  it 
is  probable  that  their  hibernation  is  not  so  complete  as  is  that  of 
the  ground  squirrels. 

EUTAMIAS  MINIMUS  ATRISTRIATUS  Bah-ey 
Black-Stkiped  Chipmunk  ;  Penasco  Chipmunk 
Eutamias  atristriatus  Bailey,  Biol.  Soc.  Wash.  Proc.  26 :  129,  1913. 

Type. — Collected  at  Penasco  Creek,  12  miles  east  of  Cloudcroft,  N.  Mex.,  at 
7,400  feet  altitude,  September  6,  1902,  by  Vernon  Bailey. 

General  characters. — The  broad  and  strongly  marked  black  stripes  on  the 
back  of  this  chipmunk  suggests  the  bulleri  group,  but  its  small  size  makes  nec- 
essary a  comparison  with  operarius,  from  which  it  differs  in  darker  and  duller 
coloration,  more  yellowish  belly,  and  in  its  longer  and  narrower  skull.  Only 
specimens  in  post-breeding,  or  late  summer,  pelage,  of  September  6  and  7,  have 
been  examined. 

Measurements. — Type:  Total  length,  220;  tail,  114;  hind  foot,  32  milimeters. 

Distribution  and  habitat. — In  1902  Hollister  and  the  writer  found 
these  little  yellow-bellied  chipmunks  throughout  the  Transition  Zone 
along  the  east  slope  of  the  Sacramento  Mountains,  from  7,000  to  8,000 
feet,  ranging  with  canipes  up  to  the  edge  of  the  spruce,  and  appar- 
ently a  little  below  it  to  the  junction  of  the  yellow  pines  with  the 
junipers.     (Fig.  13.) 

General  habits. — Black-striped  chipmunks  were  abundant  in  the 
open  forest  and  especially  along  rail  fences,  but  were  rarely  seen  in 
dense  woods.  Dozens  were  seen  on  the  roadside  fences,  often  three 
or  four  at  a  time  running  ahead  of  our  horses,  and  while  many  were 
shot  for  specimens,  many  more  escaped  into  holes  in  the  ground  under 
logs,  or  among  the  weeds  and  brush.  They  were  feeding  on  weed 
and  sunflower  seeds  along  the  fences  and  on  the  wheat  and  oats  at 
the  edges  of  the  fields.  They  were  too  busy  to  be  noisy,  but  their 
chipper  of  alarm  was  constantly  heard  along  the  roadsides.  At  that 
season  the  young  were  about  half  grown  and  nearly  uniform  in  size. 

EUTAMIAS  DORSALIS  DORSALIS   (Baibd) 
Cuff  Chipmunk  ;  Gela  Chipmunk  ;  Gray-Backed  Chipmunk 
Tamias  dorsalis  Baird,  Acad.  Nat.  Sci.  Phila.  Proc.  7:  332,  1855. 

Type. — Collected  at  Fort  Webster,  now  Santa  Rita,  Grant  County,  N.  Mex., 
in  1851  by  J.  H.  Clark. 

General  Characters. — This  gray-backed  chipmunk  belongs  to  a  group  by  itself, 
with  one  subspecies,  utahensls,  farther  north.  It  is  the  largest  of  the  New 
Mexico  chipmunks  and  easily  distinguished  from  all  the  rest  by  its  light-gray 
back  and  sides,  and  obscure  stripes.    In  winter  pelage  the  dorsal  stripes,  except 


92  NORTH  AMERICAN  FAUNA  [No.  53 

the  central  black  one,  are  mostly  concealed  by  the  gray  outer  fur.  In  summer 
pelage  the  stripes  are  brighter  though  still  obscure  and  the  fulvous  markings  of 
other  species  are  much  reduced.  The  tail  is  long  and  full  and  richly  colored 
below. 

Measurements. — Typical  adults:  Total  length,  234;  tail,  106;  hind  foot,  35 
millimeters. 

Distribution  and  habitat. — The  cliff  chipmunk  is  common  through- 
out most  of  the  Upper  Sonoran  Zone  of  New  Mexico  west  of  the  Rio 
Grande  River  and  Jemez  Mountains.  There  are  specimens  in  the 
Biological  Survey  collection  from  the  Animas,  Burro,  Tres  Pinos, 
Mimbres,  San  Mateo,  Magdalena,  Bear  Spring,  and  Datil  Mountains, 
or  from  their  lower  slopes ;  also  from  Redrock,  south  fork  of  the  Gila 
River,  Upper  Mimbres,  Riley,  El  Moro,  Fort  Wingate,  and  Gallup, 
and  from  Fort  Defiance,  Ariz.,  close  to  the  New  Mexico  line  at  the 
southern  end  of  the  Chuska  Mountains.  They  are  reported  from  the 
country  around  the  base  of  Mount  Taylor;  and  chipmunks  that  the 
writer  saw  on  the  walls  of  Chaco  Canyon  but  failed  to  secure  were 
undoubtedly  of  this  species.  They  are  common  at  Zuni  and  over  the 
low  country  south  of  there  to  the  Tularosa  and  Gila  Rivers.  Redrock 
is  the  only  locality  where  they  were  actually  taken  in  the  Lower 
Sonoran  Zone,  and  at  this  place  the  cold  canyon  slopes  carry  the 
Upper  Sonoran  species.  In  many  of  the  arid  mountain  ranges  they 
are  found  among  the  yellow  pines  where  a  Transition  Zone  slope 
faces,  or  is  in  close  proximity  to,  a  slope  covered  with  the  Upper 
Sonoran  juniper  and  nut  pines.  In  other  words,  the  species  fills  the 
Upper  Sonoran  Zone  to  its  limit,  with  the  usual  slight  overlapping 
at  the  edges  above  and  below,  and  is  the  only  chipmunk  common  to 
that  zone  in  New  Mexico.  It  is  closely  associated  with  the  nut  pines 
and  junipers,  and  its  gray  color  goes  well  with  its  open,  semiarid 
habitat.     (Fig.  13.) 

General  habits. — The  cliff  chipmunks,  more  than  any  other  species 
in  New  Mexico,  are  restricted  to  cliffs,  canyon  walls,  and  rocky 
slopes.  They  are  perhaps  the  most  expert  rock  climbers  and  will 
run  over  the  perpendicular  face  of  a  smooth  sandstone  cliff  with 
the  ease  and  assurance  of  a  lizard.  Living  as  they  do  in  an  open 
and  half-forested  country,  the  numerous  rock  walls  and  ledges  fur- 
nish safe  retreats  and  give  them  cover  close  to  an  abundant  food 
supply.  The  gulches  and  canyons  are  usually  full  of  bushes,  bearing 
seeds  and  berries  within  easy  reach  of  the  base  of  the  rim  rock, 
while  the  scrubby  juniper  and  nut  pine  trees  commonly  grow  in 
abundance  along  the  upper  edge  of  the  rim.  The  chipmunks  have 
long  ago  learned  that  their  only  safety  lies  in  keeping  within  easy 
reach  of  their  rocky  strongholds  and  exercising  the  utmost  vigilance 
in  detecting  enemies  in  time  to  escape.  They  are  very  shy  and 
almost  as  difficult  to  hunt  as  mountain  sheep,  except  that  the  collec- 
tor can  usually  secure  the  specimen  that  has  disappeared  in  the 
rocks  by  waiting  from  one  to  three  minutes  for  it  to  reappear.  They 
climb  trees,  especially  the  nut  pines,  junipers,  and  oaks,  for  food 
and  occasionally,  if  no  rocks  are  near,  they  take  refuge  in  a  tree; 
but  usually  at  the  approach  of  danger  they  rush  to  the  nearest  rocks 
or  log  pile.  Along  the  edge  of  the  timber  they  sometimes  follow 
the  logs  and  fallen  trees  or  old  fences  and  take  refuge  in  holes  in 
the  ground  underneath.  They  quickly  gather  at  deserted  cabins, 
which  furnish  all  the  requirements  of  safe  retreat  and  many  choice 
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bits  in  the  way  of  food.  At  such  a  cabin,  on  the  head  of  the  Mim- 
bres,  the  writer  collected  a  good  series  of  specimens. 

They  are  common  over  the  great  red-sandstone  cliffs  on  which 
stands  the  Pueblo  of  Acoma,  and  around  the  base  of  the  Enchanted 
Mesa,  and  are  probably  the  chipmunks  seen  running  over  the  walls 
of  the  Chaco  Canyon.  On  the  bare,  black  lava  fields  about  San 
Rafael  they  completely  eluded  the  writer  by  running  faster  than 
he  could  over  the  rough  and  broken  surface  of  the  malpais  and 
either  disappearing  in  the  distance,  or,  if  close  pressed,  taking 
refuge  in  one  of  the  numerous  crevices,  to  reappear,  if  at  all,  at 
some  far  distant  point.  In  this  open  country,  abounding  in  coyotes, 
foxes,  cats,  and  other  hungry  carnivores,  it  is  not  difficult  to  under- 
stand where  the  chipmunks  get  their  training  in  self  protection. 
At  Silver  City,  A.  K.  Fisher  reported  two  seen  in  the  vicinity  of 
town  and  one  secured;  and  at  Pinos  Altos,  near  there,  the  species 
was  common  but  so  shy  that  it  was  with  difficulty  that  two  specimens 
were  secured.  Hollister  reported  them  in  small  numbers  at  Jara 
Peak  near  Riley  and  in  the  Bear  Spring  Mountains  in  the  pinyon 
and  juniper  woods — usually  about  rocks,  logs,  brush,  and  fences — 
but  they  were  very  wild,  and  it  was  with  difficulty  that  seven  spec- 
imens were  secured.  In  the  high,  barren  cliffs  bordering  the  mesa 
near  the  mouth  of  the  Rio  San  Jose  he  also  found  them  common, 
but  so  exceedingly  shy  that  he  was  unable  to  trap  or  shoot  a  specimen. 

Voice. — The  usual  chipper  or  alarm  note  of  these  chipmunks  seems 
finer  and  shriller  than  that  of  the  larger  Colorado  or  gray-collared, 
and  the  slow  call  note  is  softer  and  more  husky.  Both  of  these 
notes  are  used  in  the  manner  of  chipmunks  in  general,  but  during 
the  intervals  of  the  call  note,  the  slow,  serpentine  waving  of  the 
beautiful  bushy  tail  is  more  striking  in  this  species  than  in  any  other 
New  Mexico  chipmunk.  This  motion  and  the  voice  and  many 
of  the  habits  strongly  suggest  the  iiierria/mi  group  in  southern 
California. 

Food  habits. — The  nuts  of  the  pinyon  pine,  acorns,  and  juniper 
berries  are  apparently  the  favorite  and  standard  food  of  these  chip- 
munks, but  many  seeds  and  berries  are  eaten,  as  well  as  the  fruit  of 
many  species  of  cactus.  The  cones  of  pinyon  pine  are  either  cut  off 
or  picked  up  where  they  fall,  then  carried  to  the  favorite  feeding 
rock,  where  the  seeds  are  taken  out  and  eaten  or  stored  for  winter 
food;  or  else  the  fallen  nuts  are  gathered  up  under  the  tree  and 
tucked  into  the  cheek  pouches  for  food  at  a  later  time.  The  acorns 
of  the  Emory  oak,  blue  oak,  and  many  shrubby  species,  and  the  ber- 
ries of  several  species  of  juniper  trees,  are  gathered  and  the  seeds 
cracked  and  eaten,  or  stored  away  for  winter.  In  Arizona,  Mearns 
says  the  chipmunks  are  very  fond  of  the  seeds  of  the  hackberry  tree. 
In  the  San  Mateo  Mountains  E.  A.  Goldman  found  them  feeding  on 
the  seeds  of  a  dayflower  (C 'ommelina  dianthifolia) ,  and  in  the 
Magdalena  Mountains  near  Kingston  and  at  Redrock  he  found  them 
feeding  extensively  on  the  fruit  of  various  species  of  pricklypear. 
Their  stomachs  contained  the  pulp  of  these  brightly  colored  fruits, 
and  not  only  the  mouths,  but  the  stomachs  and  intestines  were  stained 
a  deep  purple  from  the  juice.  As  he  found  only  the  pulp  of  the 
fruit  in  the  stomachs,  it  is  probable  that  the  seeds  were  being  stored 
for  future  use.     On  the  south  fork  of  the  Gila  River  the  writer  found 
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them  eating  the  ripe,  purple  fruit  of  a  large  pricklypear  {Ojwntia 
chlorotica)  which  they  had  carried  to  the  rocky  points  of  the  canyon. 
One  chipmunk,  shot  while  eating  this  fruit,  had  filled  its  cheek 
pouches  with  the  seeds,  but  its  stomach  contained  only  the  pulp  of 
the  ripe  fruit.  Its  hands,  nose,  and  mouth  were  stained  a  rich 
purple  from  the  juice.  They  are  very  fond  of  the  sweet  yellow  fruit 
of  the  wild  currant,  which  grows  in  abundance  along  the  canyons 
and  gulches ;  and  that  a  great  variety  of  berries  and  seeds  are  accept- 
able food  is  indicated  by  the  remains  scattered  on  their  feeding 
ground. 

Breeding  habits. — The  cliff  chipmunks  breed  considerably  earlier 
than  those  of  the  higher  zones.  On  the  head  of  the  Rio  Mimbres 
half-grown  young  have  been  found  running  about  by  the  middle  of 
May,  and  by  July  or  August  they  were  almost  full  grown.  Evidently 
two  broods  of  young  are  raised  in  a  season,  as  young  have  been 
collected  on  September  23,  26,  27,  and  November  27  just  old  enough 
to  be  out  of  the  nests;  while  practically  full-grown  young  of  the 
year  have  been  collected  at  much  earlier  dates.  There  seems  to  be  no 
record  of  the  number  of  young  in  a  litter,  but  the  females  show  the 
usual  number  of  mammae — one  pair  of  inguinal,  two  pairs  of 
abdominal,  and  one  pair  of  pectoral.  As  with  other  chipmunks  the 
number  of  young  is  therefore  probably  from  4  to  6,  with  a  possible 
maximum  of  8. 

Hibernation. — In  the  comparatively  mild  climate  of  the  low  zone 
in  which  these  chipmunks  live,  there  would  seem  little  necessity  for 
their  hibernation.  Near  Silver  City,  D.  D.  Streeter  collected  them  in 
1892  up  to  November  27.  It  is  doubtful  whether  they  hibernate  at 
all,  or  for  more  than  the  short  period  of  a  cold  wave,  and  even  then 
it  is  more  probable  that  they  remain  in  their  dens  to  feed  on  their 
stores  of  seeds  and  nuts. 

Economic  status. — On  account  of  the  low  altitude  of  their  range, 
these  chipmunks  come  more  in  contact  with  agriculture  than  any 
other  species  in  New  Mexico.  In  places  along  the  Gila  and  San 
Francisco  Rivers,  they  gather  at  the  edges  of  the  small  fields  in 
numbers  sufficient  to  do  some  mischief  to  the  grain,  but  the  writer 
has  never  heard  any  complaints  of  serious  depredations  in  this 
region,  although  the  little  gardens  and  grainfields  of  the  Indians  are 
easy  objects  for  their  attack.  It  is  probable  that  the  tree  seeds  that 
they  plant  and  distribute  and  unintentionally  leave  to  grow  compen- 
sate for  the  great  quantity  of  seeds  they  consume.  If  it  ever  becomes 
necessary  to  undertake  artificial  reforestation  of  these  lower  timber 
slopes,  it  will  doubtless  be  necessary  to  destroy  the  chipmunks  on 
such  areas.  This  would  not  be  a  difficult  task  if  undertaken  in  the 
right  way,  as  they  eagerly  take  any  kind  of  grain  that  may  be  offered 
them  as  a  bait. 

AMMOSPERMOPHILUS  LEUCURUS  CINNAMOMEUS   (Merriam) 

Rusty  Antelope  Squirrel;  White-Tailed  Ground  Squirrel;  Hazecxoy  of  the 
Navajo  Indians  (Birdseye)  ;  Iung-yai-ya  of  the  Hopi  Indians  (Fisher) 

Tamias  leuaurus  oinnamomeus  Merriam,  North  Amer.  Fauna  No.  3,  p.  52,  1890. 

Type.— Collected  at  Echo  Cliffs,  Painted  Desert,  Ariz.,  September  22,  18S9,  by 
C.  Hart  Merriam  and  Vernon  Bailey. 

General  charaeters. — 'The  short-eared,  short-tailed,  thickset  little  chipmunklike 
white-tailed  ground  squirrel  differs  from  the  true  antelope  squirrel,  Ammosper- 
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mophilus  leuourus,  in  having  a  brighter  suffusion  of  cinnamon  brown  over  the 
upper  parts.  It  has  the  same  white  stripe  along  each  side,  and  the  short 
flattened  bushy  tail,  usually  carried  curled  up  over  the  back,  showing  the 
white  lower  surface.  In  summer  pelage  the  upperparts  are  grayish-fawn  color ; 
in  winter,  bright  cinnamon,  frosted  with  gray.  The  whole  underparts  are 
white,  and  in  winter,  silvery  white. 

Measurements.- — An  average  adult  male  measures  in  total  length,  230 ;  tail,  70 ; 
hind  foot,  42  millimeters. 

Distribution  and  habitat. — This  southeastern  form  of  the  antelope 
squirrel  occuj^ies  the  Upper  Sonoran  country  of  northwestern  New 
Mexico,  ranging  throughout  the  San  Juan  and  Chuska  Valleys  and 
across  into  the  Puerco  and  San  Jose  Valleys  west  of  the  Rio  Grande. 
(Fig.  14.)  There  are  specimens  from  Fruitland,  Rio  Puerco,  near 
the  Pueblo  of  Jemez,  and  from  10  miles  northwest  of  Socorro. 
Hollister  saw  them  near 
the  junction  of  the  Puerco 
and  San  Jose  Rivers  and 
near  Laguna,  and  others 
are  reported  from  near 
Cabezon,  from  Chaco  and 
Blanco  Canyons,  Aztec, 
Shiprock,  and  the  Chuska 
River.  They  come  up  the 
Zuni  River  to  a  little  be- 
low the  New  Mexico  line 
and  probably  to  some  ex- 
tent above.  They  occupy 
the  open  desert  countiy 
and  delight  in  the  sandiest, 
hottest,  and  driest  areas. 

General  habits,  —  These 
little  ground  squirrels  are 
typical  of  the  desert,  where 
they  burrow  into  the  mel- 
low banks  and  mounds 
and  scamper  back  and 
forth  from  bush  to  bush 
with  their  little  white  flags 
always  conspicuously  shown  when  in  retreat.  There  are  no  trees 
where  they  live,  but  they  climb  to  the  tops  of  greasebush  and  cac- 
tus, where  they  sit  and  watch  for  approaching  enemies,  or  gather 
and  eat  their  food.  Often  when  alarmed  they  do  not  take  to  the 
nearest  burrow  but  run  for  long  distances  dodging  from  bush  to  bush 
and  hiding  in  the  center  of  some  thorny  clump  until  hard  pressed. 
If  it  is  merely  a  collector  on  foot  with  a  shotgun,  they  often  escape 
by  a  long  and  speedy  retreat  until  lost  in  the  bushes.  Like  all 
ground  squirrels  they  are  strictly  diurnal  and  retire  at  sundown  to 
their  burrows.  These  are  usually  shallow,  and  in  the  mellow  soil 
do  not  afford  safe  protection  from  their  worst  enemies — badgers, 
coyotes,  and  foxes — unless  protected  by  cactus,  thorny  bushes,  or 
rocks.  Broken  rocks  and  the  low,  bare  rims  of  desert  gulches  are 
always  taken  advantage  of,  if  possible,  as  the  burrows  between  and 
under  them  are  far  safer  than  those  in  the  open.  Usually  the 
squirrels  are  silent,  but  occasionally  one  will  utter  a  shrill,  rapid 


Figure  14. — Distribution  of  antelope  squirrels  in 
New  Mexico :  1,  Ammospermophilns  leucurus 
cinnamiomeus;  2,  A.  interpres;  3,  A.  harrisi. 
Type  locality  circled 
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chipper  or  trill  somewhat  like  that  of  the  13-lined  ground 
squirrel.  Often  when  one  of  them  is  sitting  on  guard,  the  white 
tail  is  flicked  in  a  way  that  quickly  attracts  attention,  and  it  may 
be  used  as  a  signal  or  warning  flashlight. 

Food  habits. — Their  food  consists  of  a  great  variety  of  seeds, 
fruits,  green  vegetation,  and  insects.  The  seeds  and  fruit  of  cac- 
tus are  eagerly  eaten  wherever  found,  apparently  that  of  all  species 
with  which  the  squirrels  come  in  contact;  even  the  fleshy  parts  of 
the  cactus  are  sometimes  eaten,  as  shown  by  the  green,  mucilaginous 
pulp  in  the  stomachs  of  specimens  examined;  and  it  is  probable 
that  such  moist  food  is  what  enables  them  to  live  in  a  country  where 
long  intervals  elapse  without  rainfall  and  where  no  possible  supply 
of  water  can  be  obtained.  Cactus  and  yucca  seeds  are  often  found 
in  their  cheek  pouches,  but  after  having  been  eaten  can  rarely  be 
identified  in  the  stomach  contents — a  mass  of  clean,  white  dough. 
The  rich,  oily  seeds  of  wild  sunflowers  and  various  related  plants 
are  eaten,  and  also  the  seeds  of  greasebush  and  a  great  variety  of 
small  desert  plants.  The  squirrels  eagerly  take  almost  any  kind  of 
bait  offered  to  tempt  them  into  traps  and  are  easily  caught  with 
rolled  oats,  whole  oats,  wheat,  barley,  or  any  kind  of  grain,  prunes, 
or  raisins.  They  are  fond  of  fresh  meat  and  often  eat  the  mice 
and  small  animals  left  out  in  the  traps  during  the  day.  The  stom- 
ach contents  commonly  show  traces  of  insects,  but  these  have  been  so 
finely  chewed  that  the  species  can  not  readily  be  identified. 

Breeding  habits. — The  number  of  young  produced  at  a  litter  is 
probably  the  same  as  with  leucurus,  six  or  eight,  as  shown  by  the 
number  of  embryos  from  that  species.  They  are  apparently  born  in 
the  underground  dens  in  May,  as  the  small  young  are  found  run- 
ning about  in  June  and  July.  Evidently  a  second  litter  is  sometimes 
raised,  as  half-grown  young  found  in  the  latter  part  of  August  were 
probably  born  not  earlier  than  the  middle  of  July.  In  their  warm 
valleys  the  summer  is  long  and  the  winters  mild. 

Hibernation. — Apparently  these  ground  squirrels  do  not  hiber- 
nate for  any  great  length  of  time,  if  at  all.  In  the  San  Juan  Valley, 
Birdseye  reported  them  common  and  active  up  to  November  20,  1908, 
and  between  Aztec  and  Laplatta,  Loring  saw  them  in  December,  1893. 
During  the  winter  of  1888-89  the  writer  found  leucurus  common  in 
southern  Utah  during  December  and  January,  in  places  out  on  a  foot 
of  snow.  They  become  moderately  fat  as  the  cold  weather  advances 
and  probably  hibernate  to  some  extent  during  times  of  storm  or 
unusual  cold. 

Economic  status. — In  the  unoccupied  desert  country  these  little 
squirrels  are  harmless  and  attractive,  but  as  irrigation  reclaims  the 
valleys  they  become  one  of  the  numerous  pests  to  be  controlled. 
They  are  at  once  attracted  by  grainfields  and  gardens  and  do  consid- 
erable damage  to  both  the  planted  and  ripening  grain.  They  are  also 
fond  of  burrowing  into  banks,  and  the  mellow  earth  of  the  lower  side 
of  an  irrigation  ditch  is  a  tempting  home  site.  If  the  burrow 
extends  only  half  way  through  the  bank,  the  seepage  of  water  may 
do  the  rest  and  make  a  break  of  serious  consequence.  Fortunately, 
they  are  among  the  easiest  of  the  rodents  to  trap,  and  with  proper 
methods  can  be  controlled  at  no  great  expense. 
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AMMOSPHEItMOPHILUS    INTERPRES    (Merriah) 
Texas  Antelope  Squirrel 
Tamias  inierpres  Merriani,  North  Amer.  Fauna  No.  4,  p.  21,  1905. 

Type. — Collected  at  El  Paso,  Tex.,  December  10,  1889,  by  Vernon   Bailey. 

General  characters. — The  Texas  antelope  squirrel  to  some  extent  shows  a 
compromise  of  the  characters  of  harrisi  and  cinnamomeus  but  it  is  apparently 
distinct  from  both.  Though  it  has  almost  the  same  dark-gray  back  and  long 
tail  as  harrisi,  the  under  surface  of  the  tail  is  light  gray  or  whitish — never 
dark  gray  as  in  harrisi  and  never  pure  white  as  in  cinnamomeus  and  leuawrus. 

Measurements. — Adults  from  the  type  locality  measure  in  total  length,  225; 
tail,  79;  hind  foot,  38  millimeters. 

Distribution  and  habitat. — There  are  specimens  of  the  little  Texas 
antelope  squirrels  from  the  southeastern  foothills  of  the  Manzano 
Mountains,  from  10  miles  northeast  of  Socorro,  from  several  points 
along  the  foothills  of  the  San  Andres,  Organ,  and  Franklin  Moun- 
tains, and  below  the  Texas  line  from  the  west  base  of  the  Guadalupe 
Mountains  and  from  the  Franklin  Mountains  near  El  Paso.  They 
seem  to  be  restricted  to  the  canyons  and  rocky  foothills  of  the  desert 
mountains,  not  extending  into  the  open  valleys  any  great  distance 
from  rock.  It  is  therefore  difficult  to  say  whether  they  belong  to 
the  Upper  or  Lower  Sonoran  Zone,  as  their  range,  so  far  as  known, 
seems  to  follow  the  meeting  line  of  the  two.  There  may  be  here  a 
compromise  in  distribution,  as  well  as  in  characters,  of  the  Upper 
Sonoran  cinnamomeus  and  Lower  Sonoran  harrisi.  The  writer  has 
seen  no  specimens  from  west  of  the  Bio  Grande,  although  Mearns 
records  them  from  "  Chihuahua  near  El  Paso."  There  seems  no 
logical  reason  why  they  should  not  inhabit  the  area  from  El  Paso 
westward  to  Arizona,  but  very  thorough  collecting  in  this  region 
has  failed  to  discover  any  species  of  Ammospermophilus.  To  the 
northward  near  Socorro  their  range  comes  to  within  20  miles  of  that 
of  cinnamomeus,  but  specimens  of  interpres  collected  10  miles  north- 
east of  Socorro  are  as  distinct  from  those  of  cinnemwmeus  collected 
10  miles  northwest  of  Socorro  as  are  those  from  the  opposite  extremes 
of  their  ranges.  The  Rio  Grande  Valley  seems  completely  to  sep- 
arate the  species  at  this  point,  as  the  Colorado  River  does  the  ranges 
of  harrisi  and  leucurus  farther  west.  It  seems  highly  probable  that 
at  some  past  time  of  unusual  abundance  both  han^isi  and  cinnamo- 
meus extended  their  range  to  the  desert  valleys  east  of  the  Rio 
Grande  River,  and  then  as  they  receded  to  normal  abundance  the 
stranded  individuals  left  behind  intermingled  the  characters  of  the 
two  distinct  forms  and  perpetuated  the  blend  in  the  present  charac- 
ters of  interpret.  In  these  characters  the  traces  of  harrisi  seem  to 
predominate.     (Fig.  14.) 

General  habits. — More  than  any  other  species  of  the  genus  the 
Texas  antelope  squirrels  seem  to  be  restricted  to  rocky  country,  a  fact 
that  probably  accounts  for  their  absence  from  the  Lower  Sonoran 
valleys.  While  El  Paso,  Tex.,  is  given  as  the  type  locality,  no  speci- 
mens were  found  in  the  river  valley  or  nearer  than  the  limestone 
ledges  northeast  of  town.  Throughout  the  Franklin  and  San  An- 
dres Mountains  they  seemed  to  be  restricted  to  canyons  and  the 
lower  rocky  slopes,  as  they  were  also  at  the  west  base  of  the  Guada- 
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lupe  Mountains.  At  a  point  10  miles  northeast  of  Socorro,  E.  A. 
Goldman  collected  one  on  the  crest  of  a  limestone  ridge  at  about  5,000 
feet  elevation.  In  the  northern  part  of  the  San  Andres  Mountains, 
Gaut  collected  a  series  of  specimens  at  the  west  base  of  Salinas  Peak, 
others  on  the  north  and  west  slopes  of  Sheep  Mountain,  and  a  speci- 
men near  the  west  base  of  Capitol  Peak,  where,  in  December,  1902,  he 
reported  them  numerous  in  the  ledges  and  along  rocky  canyons.  He 
collected  another,  January  20,  1903,  among  the  rocks  in  Bear  Canyon 
of  the  same  range.  In  February  he  found  them  running  about  along 
the  east  base  of  the  Franklin  Mountains,  where  the  temperature  was 
close  to  the  freezing  point.  In  a  drizzling  rain  in  December,  1889, 
the  writer  found  them  common  in  the  Franklin  Mountains ;  but  they 
were  then  fat  and  lazy  and  kept  in  their  burrows  except  during  the 
warm  part  of  the  day. 

Food  habits. — The  food  of  these  antelope  squirrels  consists  of  a 
great  variety  of  seeds,  berries,  and  insects.  The  seeds,  fruit,  and 
fleshy  parts  of  many  species  of  cactus  are  eaten.  The  little  hard 
beans  of  the  mesquite  and  various  other  leguminous  bushes  are 
gathered  for  food,  as  well  as  the  seeds  of  the  creosote  bush,  sotol,  and 
other  seed-bearing  plants.  In  spring  and  early  in  summer  consider- 
able green  vegetation  is  eaten. 

Breeding  habits. — Little  is  known  of  the  breeding  habits  of  these 
squirrels,  except  that  near  Boquillas,  Tex.,  in  May,  the  writer  found 
the  half-grown  young  out  getting  their  own  food,  including  various 
seeds  and  fruits.  This  would  indicate  that  they  are  early  breeders, 
but  there  is  no  evidence  of  a  second  litter  of  young,  notwithstanding 
the  long  season  and  mild  climate  of  the  country  in  which  they  live. 
The  mammae  of  the  females  are  arranged  in  five  pairs,  which  indi- 
cates large  families  of  five  or  more  young. 

Hibernation: — From  the  fact  that  they  are  found  active  at  frequent 
intervals  during  the  winter,  it  seems  probable  that  these  squirrels  do 
not  hibernate  to  any  great  extent.  But  the  quantity  of  fat  they 
accumulate  for  winter  would  make  it  possible  for  them  to  sleep  in 
their  warm  nests  during  a  cold  storm  of  considerable  duration. 
Apparently  every  warm  day  brings  them  out  for  a  fresh  supply  of 
food,  which  in  desert  regions  seems  always  to  abound. 

Economic  status. — The  fact  that  this  Texas  species  seems  to  avoid 
the  mellow  soil  of  the  valleys  practically  releases  it  from  the  condem- 
nation of  the  farmer.  It  comes  so  little  In  touch  with  human 
interests  and  habitations  as  to  be  of  slight  economic  importance. 

AMMOSPERMOPHILUS  HARRISI  HARRISI   (Audubon  and  Bachman) 
Gbay-Tailed  Antelope  Squieree 

SpermopMlus  harrisii  Audubon  and  Bachman,  Quadrupeds  of  North  America, 
3:  267,  1854. 

Type  locality. — Unknown.     (See  Merriam,  18S9.  p.  20.) 

General  characters. — This  Arizona  species  of  the  antelope  squirrel  is  readily 
distinguished  by  the  slightly  longer  and  wholly  dark-gray  tail  and  the  dark 
gray  upperparts ;  otherwise  it  is  of  the  general  size  and  appearance  of  the 
other  members  of  the  genus  and  has  the  single  white  line  along  each  side. 

Measurements. — An  adult  male  from  near  Tucson,  Ariz.,  measured  in  total 
length,  227;  tail,  78;  hind  foot,  40;  ear  from  notch  to  tip,  10  millimeters;  and 
weighed  139  grams, 
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A,  Gray-tailed  antelope  squirrel  (Ammospermophilus  harrisi)  taken  near  Tucson,  Ariz.;  B,  Say's 
ground  squirrel  (.Callospermophilus  lateralis)  from  Colorado.     (Photo  by  E.  R.  Warren) 
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Distribution  and  habitat. — There  is  but  one  specimen  of  the  gray- 
tailed  antelope  squirrel  (pi.  6,  A)  from  extreme  southwestern  New 
Mexico,  taken  by  Ligon  in  May,  1920,  12  miles  northwest  of  Animas, 
but  the  writer  had  a  previous  record  from  near  the  same  locality  in 
1907  and  1908.  At  Pratt,  a  little  station  on  the  El  Paso  &  South- 
western Railroad,  located  about  4  miles  east  of  the  Arizona  line  in 
the  San  Simon  Valley,  the  gray-tailed  squirrels  were  reported  as 
common  by  H.  IT.  Hotchkiss,  who  gave  the  writer  a  good  description 
of  them  and  told  him  that  he  had  shot  them  there  about  his  camp  and 
that  one  was  drowned  in  a  tub  of  water  in  his  blacksmith  shop.  So 
far  as  known,  this  is  the  easternmost  limit  of  the  range  of  harrisi, 
which  is  mainly  a  Lower  Sonoran  desert  species. 

General  habits. — The  habits  of  harrisi  are  similar  to  those  of 
cinnamomeus  and  interpres,  from  both  of  which  it  seems  to  be  separa- 
ted geographically. 

Its  food  is  mainly  the  fruit  and  seeds  of  cactus,  especially  of  the 
large  bisnaga,  but  numerous  other  seeds  and  green  plants  are  eaten. 
In  Arizona,  Mearns  found  it  feeding  on  mesquite  beans  and  seeds  of 
yuccas.  He  noted  that  the  mating  season  is  from  the  middle  of 
January  to  the  middle  of  March.  On  March  20  he  found  a  female 
containing  six  fetuses  the  size  of  small  grapes,  and  by  the  middle  of 
July  found  the  young  half  grown. 

CALLOSPERMOPHILUS  LATERALIS  LATERALIS  (Say) 
Say's  Ground  Squirrel;  Nooyoo'-na  of  the  Taos  Indians 

S[ciurvs]  lateralis  Say,  Long's  Expedition  to  Rocky  Mountains  2:  note  28,  235, 
1823. 

Type  locality. — Arkansas  River,  a  few  miles  below  Canyon  City,  Colo. 

General  characters. — This  forest  ground  squirrel  resembles  a  large  chipmunk 
but  has  a  heavier  body  and  shorter  legs,  tail,  and  ears.  It  is  brownish  gray 
with  a  buff  and  a  black  stripe  along  each  side.  The  head,  shoulders,  and  legs 
are  suffused  with  bright  chestnut  in  summer  and  brownish  gray  in  winter. 
The  under  surface  of  the  tail  is  clear  yellow  in  both  winter  and  summer  pelage. 
In  the  young  of  the  year  there  is  often  a  trace  of  a  second  black  stripe  along 
each  side. 

Measurements. — Adults  from  Colorado  measure,  approximately,  in  total 
length,  290 ;  tail,  100 ;  hind  foot,  44  millimeters. 

Distribution  and  habitat. — Say's  ground  squirrels  (pi.  6,  B)  are 
found  throughout  the  mountains  of  northern  New  Mexico,  mainly 
in  the  Canadian  Zone  and  the  upper  edge  of  the  Transition.  (Fig. 
15.)  There  are  specimens  from  the  Sangre  de  Cristo,  San  Juan, 
Jemez,  and  Chuska  Mountains.  They  are  often  found  among  the 
yellow  pines,  more  commonly  toward  the  upper  edge  of  the  Transi- 
tion Zone,  but  occasionally  at  its  lower  edge.  Their  greatest  abun- 
dance seems  to  be  throughout  the  Canadian  Zone,  but  they  often  range 
up  to  extreme  timber  line.  On  Pecos  Baldy  they  were  found  to  the 
top  at  12,600  feet,  and  in  the  Taos  Mountains  they  were  abundant 
about  our  11.400-foot  camp.  While  restricted  to  a  timbered  country, 
they  avoid  the  deep  forests  and  prefer  open  areas  where  rocks,  old 
logs,  and  abundant  vegetation  afford  cover  and  food. 

General  habits. — These  are  not  typical  ground  squirrels  but  are 
nearer  to  that  group  than  to  the  chipmunks.  Though  they  rarely 
climb  trees  they  always  prefer  some  perch  such  as  a  log,  stump,  or 
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rock.  They  lack  the  nervous  energy  and  activity  of  the  chipmunks 
and  are  even  accused  of  being  lazy,  often  sitting  a  long  time  motion- 
less in  the  warm  sunshine,  especially  in  autumn  when  they  are  becom- 
ing heavy  with  fat.  On  a  few  occasions  the  writer  has  surprised 
them  looking  for  food  in  trees  or  bushes,  but  on  the  instant  they 
always  rushed  to  the  ground  and  away  to  the  nearest  burrow  or 
rock  pile.  If  possible,  they  dig  their  burrows  or  make  their  dens 
under  or  among  rocks,  but  in  the  absence  of  such  protection  they 
burrow  in  the  ground  under  some  old  log  or  stump,  or  even,  occa- 
sionally, out  in  the  open.  The  great  rock  slides  or  steep  slopes  of 
talus  along  the  mountain  cliffs,  where  deep  under  the  broken  mass 
of  rock  they  find  safe  retreats  and  are  well  protected  from  numerous 
enemies,  are  their  favorite  strongholds.  Generally  they  are  silent 
and  rather  shy  and  suspicious,  but  occasionally  one  will  give  a  clear, 

birdlike  whistle,  very  shrill 
and  piercing,  entirely  un- 
like the  note  of  the  chip- 
munks. 

Food  habits. — The  food 
of  these  squirrels  consists 
of  a  great  variety  of  seeds, 
grains,  nuts,  and  berries, 
some  green  vegetation, 
roots  and  bulbs,  and  occa- 
sionally insects  or  meat. 
One  specimen  collected  in 
the  Jemez  Mountains  in 
September  had  its  cheek 
pouches  full  of  the  little 
bulbs  of  willow- weed  (Epi- 
lobium),  while  its  stomach 
was  full  of  green  vegeta- 
tion and  some  brown  sub- 
stance, probably  mush- 
room; another,  shot  in  the 
Chuska  Mountains,  had  its 
cheek  pouches  filled  with 
seeds  of  the  yellow  pine; 
and  still  another,  collected  by  A.  H.  Howell  in  Costilla  Pass,  had 
chokecherry  pits,  acorns,  and  small  seeds  in  its  pouches.  In  the  Taos 
Mountains  the  writer  found  Say's  squirrels  with  their  pouches  filled 
with  unripe  oats  from  the  roadside.  They  have  great  appetites  and 
seem,  especially  in  autumn,  to  spend  most  of  the  day  in  eating,  mak- 
ing their  sides  fairly  stand  out.  They  are  fond  of  rolled  oats  or  any 
kind  of  grain  that  may  be  used  for  trap  bait  and  quickly  gather  at 
camping  places  to  pick  up  what  the  horses  have  scattered,  but  they 
do  not  draw  the  line  at  scattered  grain  if  they  can  find  the  sack,  and 
nothing  in  the  way  of  camp  food  seems  to  come  amiss. 

Breeding  habits. — Apparently  but  one  litter  of  young  is  raised  in  a 
season,  and  they  are  rarely  seen  out  of  the  nest  before  the  latter 
part  of  July  or  the  first  of  August.  They  are  then  almost  half 
grown  and  able  to  gather  their  own  food.  By  September  and  Octo- 
ber they   are  nearly  full  grown  and  are  becoming  fat   for  their 


Figure  15. — Distribution  of  Say's  ground  squirrels 
in  New  Mexico  :  1,  Callospermophilus  lateralis 
lateralis;  2,  C.  lateralis  arizonensis 
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winter  hibernation,  which  takes  place  somewhat  later  than  that  of 
the  adults.  The  number  of  young  in  a  litter  probably  varies  nor- 
mally from  4  to  6,  as  with  other  species  of  the  genus,  but  4  to  7 
have  been  recorded.  The  teats  of  the  females  are  generally  arranged 
in  4  or  5  pairs,  the  normal  number  probably  being  5. 

Hibernation. — Like  most  of  the  true  ground  squirrels  and  unlike 
the  chipmunks,  they  become  very  fat  in  the  fall  and  hibernate  for 
a  long  period.  The  old  males  seem  to  acquire  the  proper  quantity 
of  oil  inside  of  their  skins  earlier  than  the  females  that  have  raised 
young,  while  the  young  of  the  year  are  still  later  in  laying  up  the 
necessary  fat  to  carry  them  through  the  winter.  Though  the  time 
of  hibernation  depends  in  part  on  the  weather,  it  also  depends 
largely  upon  the  accumulation  of  sufficient  fat.  A  few  freezing 
nights  in  September  send  most  of  them  to  their  winter  beds,  but 
the  warm  days  sure  to  come  later  bring  out  those  that  are  poorest 
to  gather  more  of  the  rich  harvest  of  seeds,  with  which  they  stuff 
their  cheek  pouches  and  large  stomachs  to  their  utmost  capacity. 
In  the  Taos  Mountains  the  writer  found  them  out  up  to  September 
25;  in  the  Costilla  Mountains,  A.  H.  Howell  took  them  as  late  as 
September  27;  and  in  the  Gallinas  and  Chuska  Mountains  speci- 
mens were  collected  as  late  as  October  5.  These,  however,  were  the 
last  remnant,  as  the  majority  den  up  by  the  middle  of  September. 
The  date  of  emerging  from  hibernation  is  not  definitely  known,  as 
few  naturalists  or  collectors  are  in  the  mountains  at  the  time  when 
they  reappear.  There  are  specimens  in  the  Bureau  of  Biological 
Survey  collection  from  Eayado  Canyon  collected  April  1,  and  from 
Halls  Peak  collected  April  24;  but  as  another  specimen  from 
Martinez  is  labeled  December  1  by  the  same  collector  (C.  M.  Barber), 
there  seems  some  doubt  as  to  whether  these  records  were  normal  or 
whether  these  squirrels  may  not  have  been  kept  during  the  winter  in 
captivity.  No  notes  accompany  the  skins.  It  is  probable,  however, 
that  the  squirrels  emerge  from  their  winter  quarters  with  the  first 
bare  ground  of  early  spring.  It  is  also  probable  that  they  come  out 
of  hibernation  without  much  surplus  fat,  as  late  in  spring  and  early 
in  summer  there  is  usually  no  trace  of  the  thick  layer  of  fat  that 
lined  their  skins  in  the  fall.  The  stores  of  food  laid  up  in  fall  are 
probably  in  part  used  during  the  early  spring  and  possibly  help  to 
tide  over  the  breeding  season. 

Economic  status. — Fortunately,  these  ground  squirrels  do  not 
come  much  in  contact  with  agriculture,  but  along  the  lower  edge  of 
their  range  there  are  some  small  farms  or  grainfields  and  garden 
patches.  They  are  exceedingly  fond  of  grain  and  sometimes  collect 
in  considerable  numbers  along  the  edges  of  fields,  where  they  gather 
and  carry  away  as  much  of  the  crop  as  the  time  between  ripening 
and  harvest  will  permit.  Their  cheek  pouches  are  much  larger  than 
those  of  chipmunks  and,  when  distended  to  the  limit  of  their 
capacity,  will  hold  several  hundred  kernels  of  wheat,  barley,  or  oats. 
In  a  small  field  surrounded  by  woods  they  will  sometimes  take  a 
considerable  portion  of  the  crop,  but  they  are  easily  trapped  or 
poisoned  and  need  not  be  allowed  to  do  serious  damage.  In  the 
forest  they  gather  up  the  seeds  of  various  trees,  especially  of  oaks, 
pines,  and  spruces,  to  be  eaten  on  the  spot  or  stored  for  future  use. 
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Like  the  chipmunks,  they  store  in  underground  chambers  excavated 
mainly  in  the  open  or  under  logs,  stumps,  or  rock  piles.  It  is  evi- 
dent that  many  of  these  winter  stores  are  never  eaten  and  are  often 
dug  open,  scattered,  and  buried  in  the  earth  by  badgers,  foxes,  and 
bears,  or  other  enemies  in  search  of  fat  little  squirrels  for  break- 
fast. This  constant  scattering  and  planting  of  tree  seeds  has 
undoubtedly  been  of  sufficient  benefit  to  the  forest  to  compensate 
in  part  for  the  quantity  of  seeds  eaten  by  the  squirrels,  but  under 
modern  methods  of  reforestation  both  squirrels  and  chipmunks  will 
have  to  be  destroyed  over  the  areas  to  be  planted.  This  will  not 
be  difficult  to  accomplish,  as  their  numbers  are  easily  controlled; 
but  as  extensive  areas  are  likely  to  be  involved,  the  most  economical 
method  of  disposing  of  them  should  be  employed. 

CALLOSPERMOPHILUS  LATERALIS  ARIZONENSIS  Bailey 

Chestnut-Mantled  Ground  Squirrel;  Yung-yi-uh   of  the   Hopi  Indians 

(Mearns) 

Callospermophilus  lateralis  arizonensis  Bailey,  Biol.  Soc.  Wash.  Proc.  26:  130, 
1913. 

Type. — Collected  in  the  San  Francisco  Moutains,  Ariz.,  August  8,  1889,  by  C. 
Hart  Merriam  and  Vernon  Bailey. 

General  characters. — In  general  appearance  this  ground  squirrel  much  resem- 
bles lateralis.  Its  principal  points  of  difference  are  a  slightly  richer  coloration 
in  summer  coat  with  invariable  dark-gray  under  surface  of  tail  in  adults,  in 
striking  contrast  to  the  clear-yellow  under  surface  of  the  tail  in  lateralis.  In 
the  young  of  the  year  the  tail  is  often  pale  chestnut  along  the  central  part  of 
the  lower  surface.  Although  widely  separated  geographically  from  lateralis, 
this  form  shows  such  slight  characters  that  it  is  accorded  only  subspecific 
rank. 

Measurements. — Average  measurements  of  seven  adult  male  topotypes :  Total 
length,  282;  tail,  99;  hind  foot,  42  millimeters.     Weight  of  type,  10  ounces. 

Distribution  and  habitat. — The  chestnut-mantled  ground  squirrel 
occupies  the  San  Francisco  and  White  Mountain  region  of  Arizona 
and  the  Mogollon  Mountain  region  of  New  Mexico,  with  a  practically 
continuous  range  from  the  San  Francisco  Peaks  to  the  Mimbres 
Mountains.  It  seems  to  be  generally  distributed  throughout  the  Ca- 
nadian and  the  Transition  Zones,  with  its  center  of  abundance  in  the 
Canadian.  It  is  not  so  common  in  the  lower  part  of  the  Transition 
Zone,  but  in  places  seems  to  come  to  its  lower  edge  and  to  have  a 
slightly  lower  range  than  has  lateralis.  This  may  well  be  due  to 
the  restricted  area  of  the  Canadian  Zone  in  the  region. 

General  habits. — In  habits  the  chestnut-mantled  are  practically 
identical  with  Say's  ground  squirrels  of  the  mountains  farther  north. 
In  spring  and  summer  they  are  active  and  busy,  but  in  the  warm  days 
of  early  autumn  these  pot-bellied,  lazy  little  philosophers  of  the 
woods  spend  much  of  their  time  sitting  on  stumps,  stones,  or  logs  in  a 
brown  study,  as  if  thinking  of  the  long  comfortable  sleep  soon  to 
begin.  Early  in  September  they  are  already  very  fat  and  their 
stomachs  usually  much  distended  with  the  rich  meats  of  acorns  and 
seeds  of  various  trees  and  plants.  They  keep  within  easy  reach  of 
their  large  burrows,  which  are  usually  located  under  logs,  stumps,  and 
bowlders,  and  at  the  first  alarm  usually  take  refuge  in  them,  often 
refusing  to  come  out  again  for  a  long  time,  perhaps  even  until  an- 
other warm  day.     Their  slow,  quiet  manners  are  in  striking  contrast 


1931] 


MAMMALS   OF   NEW   MEXICO  103 


to  those  of  the  sprightly  chipmunks,  and  while  often  seen  they  are 
rarely  heard.  Occasionally  one  utters  a  shrill,  whistling  call  note 
either  of  alarm  or  warning,  and  when  caught  in  traps  they  sometimes 
utter  a  sharp  squeal. 

Food  habits. — In  summer  their  food  includes  considerable  green 
vegetation,  berries,  and  half -ripe  seeds  of  numerous  plants,  but  in 
autumn  it  is  for  the  most  part  restricted  to  nuts  and  seeds.  Acorns 
and  seeds  of  the  yellow  pine  are  favorite  foods,  but  the  seeds  from 
cones  of  the  Douglas  spruce  and  probably  other  spruces  are  also 
eaten;  and  seed-filled  capsules  of  Pentstemon,  Gilia,  and  Frasera, 
together  with  the  seeds  of  grasses  and  many  other  small  plants  are 
found  in  their  cheek  pouches  or  scattered  over  the  feeding  logs  and 
rocks  used  by  them.  Like  the  chipmunks  and  many  of  the  ground 
squirrels  they  will  gather  at  camps  for  scattered  grain  and  such 
scraps  of  food  as  can  be  found. 

Breeding  habits. — The  young  are  evidently  born  late  in  spring,  as 
they  are  not  seen  out  of  the  burrows  before  early  summer.  By  Sep- 
tember they  are  well  grown  and  while  busily  storing  food  are  begin- 
ning to  acquire  their  winter  supply  of  fat.  The  writer  has  never 
found  small  young  during  the  autumn,  and  it  is  probable  that  only 
one  litter  is  raised  during  the  summer.  These  have  none  too  much 
time  to  develop  and  get  ready  for  winter.  The  8  to  10  teats  of  the 
females  would  indicate  rather  large  families. 

Hibernation. — Up  to  September  6  (1908)  these  ground  squirrels 
were  common  and  active  in  Luna  Valley,  and  in  the  Tularosa  Moun- 
tains at  9,000  feet  altitude  the  writer  saw  one  October  12  in  the 
gray  winter  coat.  At  an  8,500- foot  camp  on  Willow  Creek  in  the 
Mogollon  Mountains,  one  was  seen  by  Mrs.  Bailey  on  October  28, 
which  was  a  warm  day  following  two  snows  and  many  hard  freezes. 
Its  fatness  and  the  gray  color  of  its  winter  coat  were  noted  as  it  ran 
to  its  burrow  under  a  large  log  on  the  sunny  slope.  No  others  were 
seen  at  this  camp,  where  they  were  evidently  abundant  earlier  in  the 
season,  and  this  was  an  unusually  late  appearance  as  they  commonly 
hibernate  before  the  first  of  October. 

CITELLUS  VARIEGATUS  GRAMMURUS  (Say) 

Rock  Squierel  ;  Ko-ah-ke-na  of  the  Taos  Indians ;  Za-tet-ena  of  the  Navajo 

Indians 

S[ciurus]   grammurus  Say,  Long's  Expedition  to  Rocky  Mountains,  2:  Note 
37,  259,  1823. 

Type  locality. — Purgatory  River,  Las  Animas  County,  Colo. 

General  characters. — The  rock  squirrel  is  about  the  size  of  an  eastern  gray 
squirrel,  with  equally  long  but  less  bushy  tail,  shorter  ears,  and  coarser 
hairs.  The  general  color  is  buffy  gray  with  clear  or  silvery  gray  over  the 
shoulders.  The  back  is  coarsely  scalloped  or  mottled  with  crescent-shaped 
spots  or  wavy  cross  lines;  the  lower  parts  are  soiled  whitish,  and  the  feet 
clear  buffy. 

Measurements. — An  adult  male  from  Trinidad,  Colo.,  near  the  type  locality, 
measures,  total  length,  493;  tail,  217;  hind  foot,  58  millimeters.  A  female 
measures  480,  215,  and  57  millimeters,  respectively. 

Distribution  and  habitat. — Kock  squirrels  are  common  and  often 
abundant  animals  over  most  of  New  Mexico,  where  rocks,  cliffs,  and 
canyons  furnish  homes  suitable  to  their  needs.  They  are  absent  from 
the  open  plains  and  wide  valleys  and  from  the  higher  mountains. 
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Their  range  is  mainly  in  the  upper  Sonoran  Zone,  but  in  places  they 
enter  the  edge  of  the  Transition  Zone  and  to  a  slight  extent  the 
Lower  Sonoran.  (Fig.  16.)  This,  however,  is  no  more  than  the 
usual  overlapping  of  an  abundant  and  wide-ranging  species. 

They  shun  both  plains  and  forests  but  delight  in  the  rim-rock 
border  of  an  arid  valley  or  the  sunny  ledges  of  a  canyon  wall.  The 
great  bowlders  scattered  along  the  bases  of  steep  slopes  furnish 
convenient  watchtowers  and  cover  for  their  burrows,  and  old  build- 
ings, bridges,  and  terraced  roadways  also  supply  their  needs.  Even 
old  logs  and  stumps  are  sometimes  accepted  in  place  of  rocks  as  cover 
and  watchtowers,  and  "  cut-banks,"  or  steep  earth  walls,  are  often 
inhabited.  Because  of  these  squirrels'  numerous  enemies,  their  bur- 
rows are  rarely  found  in  the  level  open  places  where  most  ground 

squirrels  would  choose  to 
live,  and  they  are  never 
found  far  from  well-forti- 
fied cover. 

General  habits. — The 
habit  of  sitting  for  hours 
on  top  of  rocks  while  bask- 
ing in  the  sun  and  keeping 
watch  for  enemies  has 
given  these  squirrels  their 
common  and  appropriate 
name.  They  are  neither 
tree  squirrels  nor  ground 
squirrels,  although  they 
climb  readily  into  scrubby 
trees  for  nuts  and  often 
make  their  homes  in  bur- 
rows in  the  ground.  Their 
favorite  homes  are  clefts  in 
rocks  that  will  admit  no 
larger  animal,  but  when 
none  of  these  are  at  hand 
and  they  are  forced  to  dig 
back  between  or  under  rocks 
or  bowlders,  or  under  houses,  logs,  or  stumps,  they  usually  do  so  in 
such  a  way  that  the  burrows  can  not  be  enlarged  or  dug  out  even  by 
such  enemies  as  the  badger,  wolf,  or  bear.  The  burrows  are  large,  and 
judged  by  the  bushel  or  more  of  earth  often  thrown  out  at  a  time  must 
go  deep  into  the  ground.  They  are  evidently  used  year  after  year 
and  cleaned  out  or  extended  each  season  for  breeding  or  hibernation. 
Voice. — The  call  note  of  the  rock  squirrels  is  a  loud,  shrill  whistle, 
sometimes  prolonged  with  a  slight  quaver,  but  again  so  short  and 
sharp  as  to  resemble  the  call  of  a  woodchuck  or  evening  grosbeak. 
In  the  Apache  Canyon  near  Clayton,  A.  H.  Howell  heard  their  loud 
whistling  call  a  few  times.  In  the  Big  Hatchet  Mountains,  E.  A. 
Goldman  recognized  "  their  familiar  whistle  from  the  rocky  slopes 
between  5,500  feet  and  the  summit." 

The  call  generally  warns  of  approaching  danger  and  is  most  com- 
monly heard  from  the  growing  young.  It  is  also  used  by  the  adults 
and  in  times  of  special  danger  becomes  vigorous  and  excited,  on  rare 


Figure  16. — Distribution  of  rock  squirrels  in  New 
Mexico  :  1,  Citellus  variegatus  yrammurus;  2. 
C.  variegatus  juglans.     Type  locality  circled 
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occasions  beginning  high  and  running  down  the  scale  in  quite  a 
musical  form.  At  times  it  is  a  low  chuckle  or  chipper  given  as  the 
squirrel  vanishes  into  a  stone  pile  or  under  a  brush  fence. 

Food  habits. — The  unusually  wide  range  of  food  accepted  by  these 
rock  squirrels  includes  nuts,  seeds,  grain,  berries,  fruit,  roots,  green 
vegetation,  insects,  and  fresh  or  old  dried  meat.  The  diet  varies  at 
different  seasons  according  to  the  supply  and  demand.  In  spring 
and  early  in  summer  more  green  vegetation  is  eaten,  later  more  fruit, 
and  in  autumn  the  richest  seeds,  grains,  and  nuts  are  sought.  Often 
the  stomachs  of  squirrels  skinned  for  museum  specimens  show  a  large 
proportion  of  the  food  to  be  green  foliage,  which  can  not  be  more 
specifically  determined.  Finely  chewed  grain  and  seeds  or  acorns 
and  nuts  are  the  more  usual  contents,  however.  The  pulp  of  cactus 
plants  is  sometimes  recognized.  Traces  of  insects  are  also  sometimes 
detected  and  occasionally  meat  from  the  trap  bait  or  from  small 
rodents  found  in  traps.  At  regular  camp  places  they  gather  to 
collect  scattered  grain,  and  gardens  and  grainfields  always  attract 
them. 

At  Tularosa,  Gaut  reported  the  stomach  of  one  taken  November 
6  (1902)  full  of  ground-up  seeds  of  saltbush  (Atriplex  canescens). 
At  San  Pedro,  in  July  (1889),  the  writer  found  them  feeding  exten- 
sively on  pinyon  nuts,  which  were  abundant  and  ripening.  Climbing 
the  trees,  the  squirrels  brought  down  the  cones  to  convenient  rocks 
or  logs,  cut  off  the  scales,  extracted  the  nuts,  and  ate  them. 

At  Riley,  in  September  (1905),  Hollister  collected  an  old  female 
whose  cheek  pouches  were  filled  with  fresh  juniper  berries. 

At  Tres  Piedras,  on  August  1  (1904),  Gaut  shot  one  with  its  cheek 
pouches  full  of  pine  seeds. 

In  Hondo  Canyon,  on  August  13  (1904),  the  writer  found  the 
emptied  cones  of  nut  pines  scattered  over  the  rocks  where  the  squir- 
rels lived,  and  one  of  the  squirrels,  which  he  shot  near  a  field,  had 
its  pouches  stuffed  with  the  ripening  wheat. 

In  Apache  Canyon,  near  Clayton,  in  August  (1903),  A.  H.  Howell 
usually  found  their  pouches  filled  with  seeds,  and  one  that  he  shot 
had  been  feeding  chiefly  on  seeds  of  false  gromwell  (Orwsmodium 
molle).  Another  that  he  killed  in  the  Raton  Range  had  its  pouches 
stuffed  with  wild  cherries  and  acorns,  and  still  another  was  eating 
a  large  smooth  caterpillar.  At  the  ranches  in  Bear  Canyon,  August 
23  to  September  12,  he  found  them  quite  troublesome  to  the  crops. 

On  the  lower  slopes  of  Mount  Taylor  they  were  closely  associ- 
ated with  the  little  blue  oak  and  GambePs  oak,  which  on  September 
21  (1906)  were  loaded  with  ripe  acorns.  One  was  seen  sunning 
itself  on  an  oak  limb  30  feet  from  the  ground,  and  acorn  shells  were 
scattered  at  the  feeding  places. 

In  the  foothills  of  the  Jicarilla  Mountains  Gaut  collected  two  with 
their  cheek  pouches  distended  with  the  berries  of  the  cherrystone 
juniper  (Juniperus  monospermy).  The  squirrels  also  were  very 
fond  of  the  fresh  meat  and  bread  with  which  his  traps  were  baited. 

In  the  Capitan  Mountains  Gaut  found  one  with  seeds  of  the  wild 
gourd  in  its  cheek  pouches,  and  one  carrying  four  nuts  of  the  Texas 
walnut  (Juglans  i^upestris). 

In  Dark  Canyon,  west  of  Carlsbad,  the  writer  shot  one  with  13 
of  these  little  walnuts  in  its  pouches  and  a  quantity  of  cactus  fruit 
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in  its  stomach.  In  a  canyon  of  the  Organ  Mountains  east  of  Mesilla 
Park  lie  shot  one  in  the  act  of  filling  its  cheek  pouches  with  the 
seeds  of  the  big  pricklypear  (Opuntia  engehnanni).  Its  stomach 
was  full  of  the  ripe  pulp  of  the  rich  purple  fruit,  its  hands  and 
face  were  stained  a  bright  purple,  and  even  its  flesh  was  strongly 
tinged  with  the  purple  dye.  Skins  of  the  cactus  fruit  were  scat- 
tered over  the  rocks  in  great  abundance  near  a  heavily  fruited  clus- 
ter of  cactus  where  the  squirrel  was  in  the  habit  of  feeding.  The 
seeds  were  evidently  being  stored  for  winter  or  spring  food,  as  they 
had  not  been  eaten.  The  squirrels  have  a  habit  of  storing  nuts, 
seeds,  and  grain  whenever  abundant  and  of  using  the  stores  when 
other  food  is  scarce.  Early  in  spring  they  seem  to  be  always  search- 
ing and  digging  for  food,  and  any  left-over  stores  are  probably  most 
acceptable  then,  especially  during  the  early  breeding  season. 

In  the  Animas  Mountains  the  rock  squirrels  were  feeding  in  part 
on  the  berries  of  checker-barked  juniper,  and  Birdseye  and  Gold- 
man were  annoyed  by  their  persistently  getting  into  traps  baited 
with  meat  for  carnivores. 

At  Cuchillo,  Las  Palomas,  Kingston,  and  Garfield,  Goldman  was 
told  that  they  did  considerable  damage  by  carrying  off  peaches  and 
other  orchard  fruits,  climbing  the  trees  and  carrying  the  fruit  to 
their  burrows  or  feeding  places.  About  some  burrows  near  one 
peach  orchard  he  found  several  quarts  of  peach  pits,  which  not  only 
substantiated  the  charge  but  showed  that  the  fruits  and  not  the  seeds 
were  sought. 

At  Garfield  he  shot  one  which  was  sunning  itself  20  feet  from  the 
ground  in  a  cotton  wood  tree  and  found  its  pouches  full  of  muskmelon 
seeds  from  a  garden  near  by. 

In  the  foothills  of  the  Capitan  Mountains  Gaut  learned  that  the 
squirrels  were  doing  serious  damage  to  the  little  fields  of  corn  and 
that  many  of  the  ranchers  were  compelled  to  poison  the  animals  to 
prevent  their  destroying  the  entire  crop. 

Breeding  habits. — Mearns,  in  his  very  full  and  interesting  account 
(1907,  p.  315)  of  the  habits  of  this  rock  squirrel  records  two  sets  of 
five  and  seven  fetuses  found  in  breeding  females  collected  for  speci- 
mens. The  mammae  of  the  females  are  normally  10  in  number, 
arranged  in  3  pairs  of  abdominal  and  2  pairs  of  pectoral,  and  it  is 
probable  that  the  number  of  young  in  a  litter  may  run  as  high  as  10. 

The  dates  of  the  fetuses  recorded  by  Mearns  are  June  14  and  23, 
but  the  squirrels  often  breed  earlier.  At  Santa  Rosa  the  writer  saw 
j^oung  ones  out  of  the  nest  on  June  5,  and  on  the  northern  point  of 
the  Staked  Plains,  between  Cuervo  and  Montoya  on  June  17  he  found 
the  foot  of  a  half-grown  young  in  the  stomach  of  a  prairie  falcon. 
Hollister  collected  half-grown  young  at  Fort  "VVingate  on  June  29. 
The  greater  number,  however,  breed  late  unless  there  are  two  litters 
in  a  season.  At  Clayton,  A.  H.  Howell  collected  half-grown  young 
August  12,  and  in  the  Guadalupe  Mountains  the  writer  collected 
quarter-grown  young  August  9.  Gaut  collected  quarter-grown  and 
half-grown  young  in  the  Jicarilla  Mountains  on  September  17  and  20, 
and  Hollister  took  a  half -grown  young  at  Riley  on  September  24. 
They  are  prolific  breeders  and  would  increase  at  an  alarming  rate 
but  for  a  host  of  enemies. 
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Hibernation. — In  the  northern  and  higher  parts  of  their  range 
these  rock  squirrels  hibernate  from  early  in  October  to  the  last  of 
March,  but  in  the  lower  southern  part  of  the  State  they  are  more 
irregular,  and  some  may  not  hibernate  at  all  during  mild  winters. 
The  date  of  hibernation  depends  on  the  weather  and  the  quantity  of 
fat  stored  up,  and  as  the  late  young  do  not  become  fat  until  nearly 
full  grown,  they  are  often  the  latest  to  den  up.  Old  females  that 
have  raised  young  are  also>  late  in  acquiring  a  winter's  store  of  fat 
and  consequently  in  going  into  winter  quarters,  so  a  few  late  records 
may  be  taken  when  general  hibernation  has  been  going  on  for  some 
time.  In  the  Eaton  Range,  A.  H.  Howell  found  these  squirrels 
common  and  active  up  to  September  12,  and  near  Catskill  up  to 
October  1;  and  E.  C.  Thurber  collected  one  at  Chico,  October  23.  In 
Taos  Creek  the  writer  found  them  common  to  September  30  and  on 
Chama  River  to  October  15.  In  the  Chuska  Mountains  a  few  were 
found  from  October  1  to  12,  and  along  the  San  Juan  River  valley  a 
few  were  seen  October  15  to  20,  but  they  had  mostly  disappeared. 
No  more  were  seen  by  Birdseye,  who  remained  in  the  valley  to 
November  20.  In  Chaco  Canyon  none  were  seen  October  23  and  24, 
but  at  San  Rafael  a  few  were  found  up  to  October  31. 

In  the  West  Datil  Mountains  the  writer  found  them  out  to  October 
9,  and  in  the  East  Datils  Hollister  reported  them  common  to  October 
24.  In  the  Manzano  Mountains  Gaut  collected  specimens  October 
10  and  27  and  at  Tularosa  November  5  and  15,  but  failed  to  find 
any  trace  of  them  later  during  December  and  January  in  the  San 
Andres  and  Organ  Mountains.  On  November  9,  in  a  warm  canyon 
of  the  Organ  Mountains,  the  writer  collected  one  but  saw  no  others. 

E.  A.  Goldman  found  them  common  through  October  in  the  foot- 
hills west  of  the  Rio  Grande  and  a  few  still  out  at  Kingston  and 
Lake  Valley  up  to  November  7  to  14,  and  at  Garfield,  November 
17  to  21.  Two  specimens  caught  in  traps  by  McClure  Surber  Janu- 
ary 12  and  28  under  an  old  mill  in  Hondo  Canyon  are  actual  winter 
records,  and  it  would  not  be  surprising  to  find  one  or  two  out  in 
the  warm,  sheltered  canyons  on  mild  days  in  winter. 

There  are  few  data  to  show  when  they  emerge  from  hibernation, 
as  collectors  rarely  reach  the  field  until  they  are  out  and  active. 
At  Cienequilla,  in  the  Rio  Grande  Valley  above  Sante  Fe,  in  1904, 
Surber  reported  them  numerous  but  says,  "  I  saw  very  few,  however, 
until  April  3,  which  was  a  beautiful  day  and  brought  them  out  in 
great  numbers.  I  counted  23  during  a  short  walk  up  the  river." 
From  that  time  on  he  reported  them  as  common  and  the  date  of 
April  3  probably  marked  the  general  awakening  from  hibernation. 

Economic  status. — Although  fairly  good  eating,  these  rock  squir- 
rels are  rarely  used  as  food  or  classed  as  game.  The  general  feeling 
against  animals  that  live  in  burrows  in  the  ground  seems  to  be 
responsible  for  this,  as  their  habits  are  cleanly  and  their  size  is 
equal  to  that  of  the  eastern  gray  squirrel.  Their  use  as  food  should 
be  encouraged,  however,  as  this  would  aid  in  keeping  down  their 
numbers  and  protecting  the  crops.  In  a  few  cases  they  have  been 
accused  of  burrowing  into  the  banks  of  irrigation  ditches  and 
causing  breaks,  and  the  writer  has  seen  many  places  in  canyons 
and  along  hillsides  where  this  might  well  happen. 
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Their  large  size,  abundance,  and  wide  distribution  would  make 
of  them  a  very  serious  farm  pest  but  for  the  fact  that  much  of 
their  range  is  unoccupied  arid  land.  With  increasing  reclamation 
and  agriculture  their  injury  to  crops  and  fruit  will  become  greater 
and  effective  measures  will  be  required  to  keep  them  under  control. 
Shooting  and  trapping  now  usually  suffice  to  keep  their  numbers 
down  at  the  little  canyon  ranches,  but  as  the  country  fills  up  and  the 
hawks,  owls,  foxes,  wild  cats,  and  coyotes  are  thinned  out  or  driven 
back  the  squirrels  will  increase.  They  thrive  on  civilization  and 
appreciate  its  protection.  They  gather  at  ranches  and  about  villages, 
and  the  writer  has  seen  them  sitting  as  at  home  on  old  house  walls 
and  chimney  tops  even  where  they  had  to  go  to  the  hills  to  get  their 
food;  for  they  have  little  fear  of  dogs  or  tame  cats,  but  bobcats, 
gray  foxes,  coyotes,  and  hawks  make  life  a  burden  to  them. 

CITELLUS  VARIEGATUS  JUGLANS  Bailey 
Walnut  Rock  Squirrel 
Citellus  variegatus  juglans  Bailey,  Biol.  Soc.  Wash.  Proc.  26 :  131,  1913. 

Type. — Collected  at  Glenwood,  N.  Mex.,  at  5,000  feet  altitude  on  the  Rio 
San  Francisco  at  the  southwest  base  of  the  Mogollon  Mountains,  November  2, 
1906,  by  Vernon  Bailey. 

General  characters. — This  large,  dark-colored  form  of  the  rock  squirrel 
resembles  typical  variegatus  from  the  valley  of  Mexico  in  external  characters 
much  more  nearly  than  it  does  the  light-gray  grammurus  from  most  of  New 
Mexico.  From  variegatus  it  is  distinguished  mainly  by  cranial  characters 
and  especially  by  the  lighter  dentition. 

Measurements. — The  type,  an  adult  male,  measures  in  total  length,  500; 
tail,  230 ;  hind  foot,  65  millimeters. 

Distribution  and  habitat. — The  walnut  rock  squirrels  inhabit  the 
valleys  and  canyons  of  the  Gila  and  San  Francisco  Rivers  and  their 
numerous  branches  throughout  the  Mogollon  Mountains,  and  extend 
over  to  the  head  of  the  Mimbres  and  into  the  Burro  Mountains.  In 
these  warm  canyons  filled  with  luxuriant  vegetation  and  abundance  of 
nuts,  fruits,  and  berries,  they  seem  to  have  developed  well-established 
characters,  which  distinguish  them  from  the  squirrels  of  the  more 
open  and  arid  country.  They  occupy  both  the  Upper  and  Lower 
Sonoran  Zones  in  the  narrow  valleys  where  these  zones  are  more  or 
less  mixed  or  intermingled.  The  specimens  that  the  writer  refers 
to  this  form  are  from  Glenwood,  Gila,  Redrock,  Burro  Mountains, 
head  of  the  Rio  Mimbres,  and  the  east  fork  of  the  Gila  River  at 
the  site  of  Old  Fort  Vincent.  Their  range  is  almost  coincident  with 
that  of  the  Arizona  black  walnut  {Juglans  major),  with  which  they 
are  closely  associated  and  the  nuts  of  which  furnish  much  of  their 
food. 

General  habits. — In  the  narrow  canyons  that  cut  deeply  into  the 
Mogollon  Mountains  from  the  south  and  west,  sheer  rock  walls  and 
numerous  caves  and  clefts  furnish  ideal  homes  and  safe  retreats  for 
these  squirrels.  Here  they  can  bask  in  the  sun  or  dodge  quickly  into 
narrow  crevices  among  the  rocks,  and  find  an  abundance  of  food, 
furnished  by  the  black  walnuts,  numerous  oaks,  nut  pines,  junipers, 
grapes,  hackberries,  cherries,  and  other  fruit,  and  seed  bearing 
plants.  At  the  type  locality  the  writer  found  them  common  and 
still  active  up  to  November  5  (1906).  They  were  frequently  seen  and 
heard  along  the  canyon  sides,  and  their  big  burrows  under  rocks, 
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A,  Spotted  ground  squirrel  (Citellus  spilosoma  canescens)  from  Arizona;  B,  pale  13-lined  ground 
squirrel  (C.  tridecemlineatus  arenicola)  on  plains  near  Clayton,  N.  Mex. 
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logs,  and  banks  showed  signs  of  constant  use.  The  type  of  this  form, 
an  old  male  caught  at  an  opening  under  a  bank  of  driftwood  on  the 
river  flats,  was  very  fat  and  in  perfect,  glossy  winter  coat,  dark  and 
heavily  mottled.  Its  stomach  was  full  of  juniper  berries — chewed-up 
seeds,  skins,  and  all — which  were  easily  recognized.  It  was  in 
perfect  condition  for  hibernating  but  evidently  waiting  for  the  cold 
weather,  which  had  not  yet  begun  in  the  low  canyon.  At  Cliff,  on 
the  Gila,  they  were  still  active  during  the  writer's  stay  from  Novem- 
ber 6  to  9,  1906,  and  in  these  low  canyons  it  would  not  be  surprising 
to  find  them  out  on  any  warm  day  during  the  winter.  At  a  point 
6  miles  south  of  Chloride  on  December  16,  1915,  J.  S.  Ligon  reported 
three  out  sunning  themselves.  At  Gila  E.  A.  Goldman  found  them 
common  among  the  rocks  on  the  hillsides,  under  the  drift  logs  in 
the  bottom  of  the  river  valley,  and  under  the  cover  of  dense  thickets ; 
they  were  also  living  in  holes  in  the  ground  along  the  steep  banks 
of  the  arroyos.  He  found  them  common  at  Redrock  and  along  the 
box  canyon  of  the  Gila  just  above. 

Farther  north  along  the  Rio  San  Francisco  they  are  abundant 
from  Alma  up  through  the  canyon  to  Reserve  and  thence  up  the 
Tularosa  Valley  to  Joseph;  and  up  the  Negrito  Creek  Canyon  and 
in  the  numerous  side  canyons  cutting  back  from  the  river.  Up  to 
October  14  they  were  abundant  and  active  in  the  canyons  between 
Frisco  and  Joseph,  where  they  were  seen  feeding  on  the  black 
walnuts,  which  in  places  carpeted  the  ground  under  the  low-spread- 
ing trees.  There  was  also  an  abundance  of  acorns,  pine  nuts,  and 
juniper  berries  in  these  canyons,  all  of  which  probably  supplied  them 
with  food.  In  the  Burro  Mountains  E.  A.  Goldman  found  them 
common  among  the  rocks  from  the  foothills  up  to  about  6,500  feet 
altitude.  Along  the  east  fork  of  the  Gila  and  Diamond  Creek  Canyon 
they  were  abundant  in  the  walnut  groves  at  the  base  of  cliffs  and  on 
the  steep  rocky  slopes,  and  in  places  were  occupying  the  old  caves 
used  long  ago  by  cliff  dwellers.  In  some  of  these  caves  were  the 
remains  of  plastered  walls  and  storage  vaults  where  food  supplies 
had  evidently  been  securely  inclosed  to  protect  them  from  the  ravages 
of  the  rodents. 

In  some  of  the  canyons  where  there  were  gardens  and  small  farms 
it  seemed  as  if  the  depredations  of  these  squirrels  must  be  very  seri- 
ous. Up  to  the  present  time,  however,  so  little  agriculture  has  been 
attempted  in  this  region  that  few  complaints  have  been  heard  against 
animals  smaller  than  wolves,  mountain  lions,  and  bears. 

CITELLUS    SPILOSOMA    CANESCBNS    (Mereiam) 
Gray  Spotted  Geound  Squieeel, 

Spermophilus  canescens  Merriam,  North  Arner.  Fauna  No.  4,  p.  38,  1890.17 
Spermophilus  spUosoma  macro  spilotus  Merriam,   North   Arner.   Fauna  No.  4, 
p.  38,  1890. 

Type. — Collected  at  Wilcox,  Ariz.,  November  16,  1889,  by  "Vernon  Bailey. 
General  characters. — About  the  size  of  the  antelope  squirrel  or  a  large  chip- 
munk, but  instead  of  being  striped  is  closely  and  irregularly  dotted  over  the 

17  Spermophilus  canescens  Merriam  was  based  on  the  gray  phase  of  the  spotted 
spermophile  occurring  at  Wilcox,  Ariz.,  before  its  dichromatism  was  discovered.  In  its 
red  phase  it  is  identical  with  macrospilotus,  and  as  both  species  were  described  on  the 
same  page  of  North  American  Fauna  No.  4  (Merriam,  1890b,  p.  38)  the  name  canescens 
is  here  adopted  because  of  priority  on  the  page. 
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back  with  white  spots,  which  in  unworn  pelage  usually  show  narrow  posterior 
margins  of  black.  The  ears  are  very  short ;  the  tail  is  slender  and  slightly 
spreading.  The  ground  color  of  the  upperparts  is  bright  ochraceous,  light 
russet  brown,  or  ashy  gray ;  the  underparts  are  white  or  soiled  whitish.  A  few 
individuals  are  much  more  grayish. 

Measurements. — An  adult  male  from  Oracle  measures  in  total  length  220; 
tail,  70;  hind  foot,  32  millimeters.  Another  male  from  near  Tucson  measured 
20S,  51,  and  30  millimeters,  respectively,  and  weighed  107  grams. 

Distribution  and  habitat. — There  are  specimens  of  the  gray  spotted 
ground  squirrel  (pi.  7,  A)  in  the  Biological  Survey  collection  from 
Deming,  Faywood,  Silver  City,  Mangas  Valley,  Hachita,  and  the 
southern  end  of  Playas  Valley.  (Fig.  17.)  Mearns  collected  them 
at  Dog  Spring  in  the  Dog  Mountains,  at  the  Corner  Monument  No. 
40  and  Monument  No.  15  west  of  El  Paso  on  the  Mexican  boundary 

line.  Specimens  from  El 
Paso,  Tex.,  Mesilla  Park, 
and  Alamogordo  carry  it 
over  the  Rio  Grande  Val- 
ley. There  are  also  re- 
ferred to  this  form  a  se- 
ries of  larger  and  grayer 
specimens  collected  by  E. 
A.  Goldman  at  Lake  Val- 
ley, near  Ojo  Caliente,  on 
the  Alamosa  River,  at  lo- 
calities 10  and  15  miles 
southeast  of  Magdalena, 
and  on  the  San  Augustine 
Plains  12  miles  north  of 
Monica  Spring,  and  by 
Hollister  at  the  base  of  the 
Bear  Spring  Mountains. 
Over  the  Deming  Plains 
these  squirrels  are  re- 
stricted mainly  to  the  up- 
per division  of  the  Lower 
Sonoran  Zone,  but  in  places 
they  extend  somewhat  into 
the  edge  of  the  Upper  So- 
noran, and  those  of  the 
San  Augustine  Plains  are  in  straight  Upper  Sonoran  Zone.  They  are 
desert-loving  animals  and  most  abundant  in  the  barren  arid  valleys. 
General  habits. — In  color  and  habits  these  little  squirrels  are  per- 
fectly adapted  to  desert  conditions.  With  their  spotted  sand-colored 
backs,  they  are  as  inconspicuous  as  the  lizards  and  horned  toads,  and 
are  largely  dependent  on  their  coloration  for  protection.  They  run 
quickly  over  hot  stretches  of  sand  from  bush  to  bush  or  burrow  to 
burrow,  and  the  instant  they  stop  running  are  lost  to  sight.  Their 
only  sure  protection  from  a  host  of  enemies  is  found  in  numerous 
burrows  entering  the  sandy  banks  of  dry  washes,  the  sides  of  sand 
dunes,  or  little  sand  blown  mounds  at  the  base  of  mesquite  or  creosote 
bushes  or  at  the  edge  of  cactus  beds.  They  seem  always  close  to  some 
burrow  and  if  pursued,  in  a  twinkling  disappear  underground. 

Generally,  they  are  quiet  and  shy,  endeavoring  to  keep  out  of  sight, 
but  occasionally  one  utters  a  long,  quavering  or  bubbling  whistle,  so 


Figure  17. — Distribution  of  the  spotted  ground 
squirrels  in  New  Mexico  :  1,  Citellus  spilosoma 
major;  2,  C.  spilosoma  obsidianus;  3,  C.  spilo- 
soma macrospilotus ;  4,  C.  spilosoma  mart/i- 
natus ;  5,  C.  spilosoma  arens.  Type  locality 
circled 
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fine  and  piercing  that  it  suggests  a  bird  or  insect.  To  human  ears 
it  gives  no  clue  to  direction,  no  hint  of  its  author's  location.  It  is  evi- 
dently a  warning  note,  but  may  also  be  used  as  a  call  note  among  the 
individuals  of  a  family.  Even  when  located,  the  little  spotted  squir- 
rels are  not  easily  kept  track  of,  but  when  one  has  been  seen  disap- 
pearing down  its  burrow,  after  a  few  minutes  of  patient  waiting  the 
little  black  eye  is  almost  sure  to  appear  at  the  entrance,  and  a  low 
squeak  or  fine  whistle  will  make  the  head  pop  up  like  a  jack-in-a-box. 
In  desert  valleys  they  may  be  located  by  their  little  spreading  tracks 
around  burrows.  Besides  the  few  burrows  they  dig  for  themselves, 
they  use  any  opening  that  comes  handy,  from  kangaroo-rat  to  prairie- 
dog  and  badger  holes. 

Food  habits. — The  food  of  the  spotted  ground  squirrels  consists 
largely  of  the  seeds  of  the  small  desert  plants  among  which  they  live 
and  green  vegetation  and  cactus.  At  Deming  they  were  found  feed- 
ing mainly  on  the  seeds  of  wild  sunflowers,  which  in  December  were 
abundant,  but  the  stomach  of  one  contained  also  considerable  green 
mucilaginous  pulp  from  a  cactus  plant.  At  Mesilla  they  were  feed- 
ing on  wild-gourd  seeds.  They  will  take  any  kind  of  grain  used  for 
trap  bait  and  are  especially  fond  of  rolled  oats.  On  the  San  Augus- 
tine Plains,  Goldman  found  them  feeding  largely  on  the  seeds  of  salt- 
bush  (Atriplex  canes cens) .  They  have  been  reported  feeding  exten- 
sively on  mesquite  beans,  and  it  is  probable  that  almost  every  bean 
bush  of  the  desert  contributes  to  their  food  supply,  while  the  many 
species  of  cactus  and  other  juicy  plants  furnish  an  ample  supply  of 
moisture  in  a  region  where  water  is  rarely  obtained.  They  also  eat  a 
good  many  insects  and  are  fond  of  fresh  meat. 

Breeding  habits. — The  mammae  of  the  females  are  usually  ar- 
ranged in  5  pairs — 2  pairs  of  inguinal,  2  abdominal,  and  1  pectoral. 
There  is  little  evidence  of  the  number  of  young  in  a  litter,  but  it 
can  be  safely  assumed  to  be  five  or  more,  as  in  other  members  of  the 
group.  A  female  collected  by  Mearns  at  Fort  Hancock,  Tex.,  June 
15,  contained  7,  and  another  taken  June  23,  6  small  fetuses,  and 
one  on  June  25  was  giving  milk.  On  June  26  at  the  same  place 
Mearns  also  collected  a  half-grown  young.  The  ages  and  the  dates 
of  taking  of  immature  specimens  in  the  Biological  Survey  collection 
indicate  two  litters  in  a  year.  Even  in  the  upper  part  of  their  range 
on  the  San  Augustine  Plains,  Hollister  collected  small  and  large 
young  at  the  same  date,  September  17,  which  would  indicate  early 
and  late  litters;  small  young  just  out  of  the  burrows  were  collected 
at  Hachita  by  Goldman  July  14,  and  others,  of  about  the  same  size 
in  Mangos  Valley  on  October  4  of  the  same  year,  indicating  at  least 
two  litters  in  that  region.  Mearns  reports  young  seen  out  of  their 
burrows  as  early  as  April  28. 

Hibernation. — Before  the  cold  weather  begins  the  adults  become 
very  fat  and  disappear  into  their  underground  dens.  The  late  young, 
which  do  not  accumulate  fat  so  early,  are  found  out  of  the  burrows 
on  warm  days  until  a  much  later  time.  At  Deming  several  young 
of  the  year  were  collected  on  December  4  and  6,  1889.  Most  of  those 
collected  after  the  last  of  September  are  young,  and  it  is  probable 
that  some  of  the  adults  enter  hibernation  early  in  September.  In 
April  they  are  usually  out  and  active  again,  and  Mearns  collected 
them  in  March  on  the  Mexican  boundary  line  in  southern  New 
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Mexico  and  reported  them  out  in  February  and  March  at  El  Paso 
in  1892.  The  mating  season  evidently  begins  as  soon  as  they  emerge 
from  hibernation  in  March  and  April. 

Economic  statins. — Over  most  of  the  valleys  where  these  squirrels 
are  common  there  is  no  agriculture,  and  their  consumption  of  seeds 
and  green  vegetation  is  of  no  practical  moment.  At  Mesilla  Park, 
Fabian  Garcia  reports  these  little  squirrels  doing  considerable  mis- 
chief in  the  fields,  especially  in  digging  up  the  planted  seeds.  Their 
injury  to  growing  crops  and  ripening  grain  will  never  be  so  serious 
as  with  larger  species,  but  may  in  places  cause  considerable  loss.  As 
they  occupy  a  valley  region  that  is  being  brought  under  intensive 
cultivation  by  means  of  irrigation,  their  burrows  are  almost  certain 
to  cause  considerable  trouble  in  the  ditch  banks,  and  it  will  eventually 
be  necessary  to  take  measures  to  keep  down  their  numbers. 

CITELLUS    SPILOSOMA   MAJOR    (Merriam) 
Laegb  Spotted  Ground  Squirrel 

Spermophilus  spilosoma  major  Merriam,  North  Amer.  Fauna  No.  4,  p.  39,  1890. 

Type. — Collected  at  Albuquerque,  N.  Mex.,  June  22,  1889,  by  Vernon  Bailey. 

General  characters. — Though  this  is  one  of  the  largest  forms  of  the  spotted 
spermophile  in  the  United  States,  it  is  not  a  large  animal  and  is  only  slightly 
larger  than  canescens.  In  the  brightest  summer  pelage  the  upperparts  are 
pale  fulvous  with  large  white  dots  scattered  over  the  back;  the  underparts 
white.    The  early  spring  pelage  is  more  grayish. 

Measurements. — The  type,  an  adult  female,  measured  in  total  length,  234 ;  tail, 
80;  hind  foot,  30  millimeters. 

Distribution  and  habitat. — Since  first  described  by  Merriam  in  1890 
from  specimens  collected  at  Albuquerque,  the  range  of  the  large 
spotted  ground  squirrel  has  been  found  to  extend  north  along  the 
Rio  Grande  to  Espanola,  east  to  Santa  Rosa,  down  the  Canadian 
River  Valley,  and  thence  south  down  the  Pecos  River  Valley  to  the 
Davis  Mountains,  Tex.,  where  it  seems  to  include  the  form  described 
in  1902  as  marginoius.  Considerable  variation  is  shown  over  this 
range,  but  the  writer  is  referring  to  major  specimens  from  Isleta, 
Espanola,  Santa  Rosa,  Cabra  Spring  (about  30  miles  north  of  Santa 
Rosa),  from  8  miles  north  and  30  miles  south  of  Fort  Sumner,  and 
20  miles  north  of  Roswell  and  near  Carlsbad  in  the  Pecos  Valley  and 
from  Carrizozo  and  the  north  base  of  the  Capitan  Mountains  farther 
west.  Their  range  is  mainly  in  the  Upper  Sonoran  Zone  of  the  Rio 
Grande,  Pecos,  and  Canadian  River  Valleys,  but  seems  not  to  extend 
far  out  onto  the  Upper  Sonoran  Plains. 

General  habits. — At  Albuquerque,  where  this  species  was  first 
taken  in  July,  1889,  the  squirrels  were  abundant  over  the  dry  mesa 
top  and  along  the  edge  of  the  valley  east  of  town,  and  some  were 
seen  even  in  the  edge  of  town  among  the  houses.  Early  in  the  morn- 
ings they  could  be  heard  calling  over  the  mesa  top  and  seen  standing 
up  like  picket  pins,  watching  the  approach  of  the  writer  from  as  far 
as  he  could  see  them.  During  the  hottest  part  of  the  day  they  were 
less  in  evidence  and  were  evidently  keeping  cool  in  their  burrows, 
which  were  small  and  inconspicuously  dug  out  here  and  there,  with 
the  entrance  often  concealed  by  a  bush  or  tuft  of  weeds.  When 
alarmed  the  squirrels  would  quickly  disappear  into  prairie-dog  or 
badger  burrows,  or  any  opening  offering  a  convenient  retreat,  and 
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as  usual  in  arid  regions  where  burrows  remain  open  for  years  after 
being  abandoned,  they  abounded.  The  squirrels  seemed  to  be  uni- 
formly distributed  over  the  dry  part  of  the  valley  but  entirely 
absent  from  the  irrigated  land  or  the  moist  river  valley  where  vege- 
tation was  abundant.  In  1905  Hollister  found  them  common  near 
Isleta  on  the  dry  sandy  hills  near  the  river  and  up  on  the  rocky 
slopes  of  the  first  mesa.  They  were  very  shy  and  not  over  four  or 
five  individuals  were  seen.  These  were  generally  seen  during  the 
cool  morning  or  evening  hours.  In  1904  Gaut  found  them  common 
over  the  dry  part  of  the  Rio  Grande  Valley  about  Espanola,  where 
he  collected  a  series  of  seven  specimens.  In  1903  a  few  were  collected 
about  Santa  Rosa,  but  they  were  not  very  common  here  and  were 
only  occasionally  seen  or  heard. 

Food  habits. — The  large  spotted  ground  squirrels  feed  on  numer- 
ous seeds  of  the  desert  plants  and  even  such  weeds  as  the  sandbur 
{Genchrus  tribuloides) .  They  eat  considerable  green  vegetation, 
and  their  stomachs  are  often  found  well  filled  with  grasshoppers 
and  beetles,  but  actual  knowledge  of  their  food  habits  is  meager. 

Breeding  habits. — At  Albuquerque  half -grown  young  were  found 
abundant  in  July.  One  old  female  taken  July  16  contained  5  small 
embryos.  The  mammae  of  the  females  are  arranged  in  5  pairs  and 
the  number  of  young  probably  varies  from  5  to  10  in  a  litter.  Evi- 
dently two  litters  are  raised  in  a  season,  as  indicated  by  the  July 
embryos  and  half -grown  young. 

Hibernation. — Most  of  the  specimens  collected  have  been  taken 
during  the  summer  months,  but  some  are  dated  as  late  as  September 
27  and  others  as  early  as  May  2.  Though  these  dates  suggest  the 
time  of  entering  and  emerging  from  hibernation,  it  is  more  probable 
that  the  squirrels  disappear  late  in  October  and  reappear  early  in 
March. 

At  Corona,  on  October  10  (1902),  Gaut  was  unable  to  find  any  of 
the  squirrels,  although  they  were  said  to  be  common  earlier  in  the 
season.  At  Carrizozo,  farther  south,  he  collected  one  as  late  as 
October  29,  but  apparently  most  of  them  had  hibernated.  Near  Ros- 
well  half-grown  young  of  the  year  were  collected  as  late  as  Septem- 
ber 16,  but  the  adults  presumably  were  hibernating.  These  late 
young  would  indicate  a  second  litter. 

Economic  status. — The  range  of  this  species  lies  almost  entirely 
outside  of  the  irrigated  areas  but  comes  within  a  dry-farming  dis- 
trict. Locally  the  squirrels  may  do  considerable  mischief  by  taking 
the  planted  seeds  from  the  ground  before  they  come  up,  but  the 
depredations  in  grainfields  are  not  likely  to  be  serious  unless  their 
numbers  greatly  increase. 

CITELLUS  SPILOSOMA  PRATENSIS   (Merriam) 

Park  Spotted  Ground  Squirrel 

Spermophilus  spilosoma  pratensis  Merriam,  North  Amer.  Fauna  No.  3,  p.  55, 1890. 

Type. — Collected  in  San  Francisco  Mountains  (northeast  base),  Ariz.,  August 
5,  1889,  by  C.  Hart  Merriam  and  Vernon  Bailey. 

General  characters. — This  small  dark-colored  ground  squirrel  is  merely  a 
dark-color  phase  of  the  spilosoma  group,  dull  sepia  brown,  dotted  over  the 
back  with  small  whitish  spots. 
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Distribution  and  habitat. — The  park  spotted  ground  squirrels  come 
into  western  New  Mexico  along  the  Puerco  and  Zuni  River  Valleys, 
as  shown  by  specimens  from  Gallup  and  Thoreau  and  one  from 
Ojo  Caliente,  near  Zuni,  which  the  writer  examined  in  the  field  but 
could  not  save.  Their  range  is  probably  much  more  general  and 
extensive  than  is  shown  by  these  few  records  as  the  field  work  has 
not  been  very  thorough  over  that  part  of  the  State. 

They  occupy  the  semiarid  Upper  Sonoran  Zone  among  the  scat- 
tered junipers  and  nut  pines  or  the  narrow  open  valleys  between  the 
areas  of  scrubby  timber.  Though  usually  not  on  actual  malpais,  as 
were  those  from  the  type  locality,  they  are  generally  on  dark  soil, 
much  of  which  is  volcanic.  Their  dark  color  is  here  as  protective 
as  is  the  light  sand  color  of  squirrels  of  the  sandy  river  valleys. 

At  Wingate,  in  June,  1905,  Hollister  found  these  squirrels  exceed- 
ingly shy.  Their  burrows  were  usually  on  hill  sides  in  small  groups, 
and  most  of  the  squirrels  disappeared  in  them  as  soon  as  seen  and 
did  not  reappear.  No  specimens  were  taken  at  Wingate,  but  a  week 
later  three  were  trapped  near  Gallup,  where  they  occurred  in  about 
the  same  numbers.  At  Thoreau,  in  June,  1909,  Goldman  took  one 
specimen  and  reported  the  squirrels  common  on  the  plain  near  the 
station. 

CITELLUS  MEXICANUS  PARVIDENS   (Mearns) 

Rio  Grande  Ground  Squirrel. 

Spermophilus  mexicanus  parvidens  Mearns,   U.    S.   Natl.   Mus.   Proc.   18:   443, 
1896  (advance  sheets). 

Type.— Collected  at  Fort  Clark,  Tex.,  March  21,  1893,  by  E.  A.  Mearns. 

General  characters. — Largest  of  the  striped  ground  squirrels  of  Texas  and 
New  Mexico,  although  smaller  than  typical  mexicanus  from  farther  south.  The 
whole  back  is  striped  with  nine  well-defined  parallel  rows  of  whitish  spots 
over  dull  brown ;  the  underparts  are  creamy  or  soiled  whitish ;  the  ears  are 
very  short ;  and  the  tail  long  and  spreading. 

Measurements. — Adult  male  from  Roswell :  Total  length,  330 ;  tail,  131 ;  hind 
foot,  43  millimeters;  adult  female,  302,  118,  and  39  millimeters,  respectively. 

Distribution  and  habitat. — The  Rio  Grande  ground  squirrel  is  a 
southern  species  coming  into  southeastern  New  Mexico  along  the 
Pecos  Valley  to  Carlsbad  and  Roswell.  (Fig.  18.)  Its  range  seems 
to  be  restricted  to  Lower  Sonoran  Zone,  mainly  within  the  semiarid 
division.  An  alcoholic  specimen  recorded  from  Fort  Bliss  as  col- 
lected by  S.  W.  Crawford  may  have  been  incorrectly  labeled,  for, 
although  a  great  deal  of  field  work  has  been  done  in  that  locality, 
no  other  specimen  has  been  secured,  and  the  species  apparently  does 
not  now  inhabit  the  El  Paso  region  of  the  Rio  Grande  Valley. 

The  first  discovery  of  this  species  in  New  Mexico  was  by  B.  H. 
Dutcher,  who  collected  specimens  at  Eddy  (now  Carlsbad)  in  1892 
and  reported  them  common  over  the  mesa  in  that  part  of  the  Pecos 
Valley.  Later  the  writer  found  them  common  at  both  Carlsbad  and 
Roswell.  They  seem  to  be  invariably  associated  with  the  mesquite, 
which  is  abundant  in  the  warmer  parts  of  this  valley,  and  it  is  not 
improbable  that  they  follow  the  same  plant  formation  somewhat 
farther  north  than  Roswell. 

General  habits. — The  burrows  of  these  ground  squirrels  are  gen- 
erally situated  at  the  base  of  mesquite  bushes  in  the  open  valley,  or 
sometimes  in  the  shade  of  creosote  or  acacia  or  even  at  the  edge  of 
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a  cluster  of  cactus.  They  are  strictly  "  ground  "  squirrels,  climbing 
only  into  low  bushes  for  seeds  and  fruit  and  depending  entirely  on 
their  burrows  for  protection.  They  are  shy  and  usually  silent.  In 
considerable  experience  with  the  species  the  writer  has  never  heard 
one  utter  any  sound  or  call  note,  but  like  all  other  species  of  the 
genus  they  undoubtedly  have  a  note  of  warning. 

Food  habits. — The  sweet  pods  of  mesquite  are  found  scattered 
around  their  burrows  and  evidently  form  one  of  their  staple  articles 
of  food.  They  also  feed  on  numerous  seeds,  grain,  fruits,  green 
foliage,  lizards,  and  some  insects.  Their  fondness  for  seeds  gets 
them  into  bad  repute  with  the  farmer,  as  they  often  gather  around 
gardens  and  grainfields,  where  they  do  considerable  damage  in  spring 
by  digging  up  corn,  melons, 
beans,  and  various  sprout- 
ing seeds,  and  in  summer 
and  fall  by  feeding  on  the 
ripening  grain.  Specimens 
examined  at  Roswell  in 
June  were  feeding  on 
about  equal  proportions  of 
seeds  and  insects,  so  there 
is  some  compensation  for 
the  harm  done. 

Hibernation. — Over  most 
of  their  range  the  Bio 
Grande  ground  squirrels 
apparently  do  not  hibernate 
but  have  the  remarkable 
habit  of  closing  their  bur- 
rows and  remaining  inside 
during  the  coldest  weather. 
Several  times  the  writer 
has  caught  them  in  what 
he  mistook  for  pocket - 
gopher  burrows,  but  found 
that  the  single  closed  ex- 
ternal mound  marked  the 
entrance  of  the  ground 
squirrel's  den.  The  habit,  however,  is  not  thoroughly  understood, 
and  little  is  known  of  the  breeding  habits  or  other  phases  of  the  life 
history  of  this  species. 

CITELLUS   TRIDECEMLINEATUS  ARENICOLA  Howell 
Pale  Ground  Squikbel 

Citellus    tridecemlineatus    arenicola   Howell,   Biol.    Soc.   Wash.   Proe.   41:213, 
December  18,  1928. 

Type. — Collected  at  Pendennis,  Kans.,  April  22,  1897,  by  J.  Alden  Loring. 

General  characters. — This  small  pale  form  of  the  13-lined  ground  squir- 
rel is  recognized  by  its  alternating  lines  of  spots  and  stripes  over  the  light 
brown  back.  The  six  light  stripes  and  five  rows  of  dots  are  light-buff  or  cream 
color,  in  strong  contrast  to  the  intervening  brown  stripes.  The  underparts 
are  white  or  soiled  whitish. 

Measurements. — Adult  specimens  from  the  type  locality:  Total  length,  238; 
tail,  77 ;  hind  foot,  32  millimeters. 


Figure  18. — Distribution  of  the  striped  ground 
squirrels  in  New  Mexico  :  1,  Citellus  mexicanus 
parvidens ;  2,  C.  tridecemlineatus  arenicola;  3, 
C.  tridecemlineatus  hollisteri;  4,  O.  tridecem- 
lineatus parvus;  5,  C.  tridecemlineatus  alleri. 
Type  locality  circled 
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Distribution  and  habitat. — These  little  pale  ground  squirrels 
(pi.  7,  B)  of  the  semiarid  great  plains  region  come  into  New  Mexico 
over  the  Llano  Estacado  and  the  plains  to  the  north  and  west. 
There  are  specimens  from  Folsom,  Chico,  Clayton,  and  near  Texline, 
from  6  miles  north  of  Cabra  Spring,  from  the  highest  northern  point 
of  the  Staked  Plains,  the  northwest  base  of  the  Capitan  Mountains 
and  near  Roswell.  They  are  practically  restricted  to  the  treeless 
Upper  Sonoran  plains.  At  Koswell  they  come  into  the  edge  of 
the  Lower  Sonoran  Zone  and  those  from  the  Canadian  River  Val- 
ley farther  east  are  grading  toward  texensis. 

General  habits. — Over  the  open  short-grass  plains  where  these 
small  squirrels  abound  there  is  little  shelter  or  protection  from 
enemies  except  what  is  derived  from  protective  marking.  As  the 
squirrels  stand  up  in  the  grass  like  sticks  or  picket  pins,  the  fine 
lines  of  the  back  blend  so  perfectly  with  the  grass  blades  that  the 
animals  are  almost  invisible.  Indeed,  they  would  rarely  be  no- 
ticed but  for  their  sharp  little  trill,  which  is  heard  for  a  consider- 
able distance  over  the  prairie.  Their  small  burrows  enter  the 
prairie  sod  at  frequent  intervals,  and  while  scarcely  visible  to  the 
observer  are  always  conveniently  located  for  the  quick  disappearance 
of  their  owners.  The  runways  can  often  be  traced  through  the 
grass  from  one  burrow  to  another  where  the  animals  visit  back  and 
forth  and  explore  for  food.  Sometimes  the  runways  take  the  form 
of  tunnels  under  the  grass,  but  usually  are  mere  trails  worn  by  long 
use. 

Food  habits. — Like  all  ground  squirrels  they  are  fond  of  a  great 
variety  of  seeds,  including  grains  and  many  of  those  planted  for 
farm  crops.  They  also  eat  a  great  many  insects,  sometimes  more 
than  any  other  food.  One  specimen  taken  on  the  highest  point  of 
the  Staked  Plains  June  17  had  its  stomach  well  filled  with  a  variety 
of  insects,  largely  larvae.  Grasshoppers  are  often  conspicuous  in 
their  stomach  contents,  and  it  is  probable  that  the  good  they  do  in 
keeping  down  grass-feeding  insects  partly  balances  the  harm  they 
do  in  destroying  vegetation  and  seeds,  but  when  they  enter  the 
newly  planted  fields  and  dig  up  the  seed  of  small  grain,  corn,  or 
melons  it  becomes  necessary  to  take  control  measures. 

Breeding  habits. — The  pale  ground  squirrels  are  rather  prolific 
breeders,  as  shown  by  the  number  of  embryos  in  specimens  examined, 
ranging  from  6  to  10.  Even  a  larger  number  may  at  times  be 
produced  as  the  mammae  are  normally  arranged  in  six  pairs,  and 
there  are  records  of  as  high  as  14  embryos  in  the  closely  related 
tridecemMneatus.  Apparently  only  one  litter  of  young  is  raised  in  a 
season. 

Hibernation. — These  squirrels  hibernate  rather  early  and  evidently 
for  a  long  period  during  the  cold  season.  A  specimen  collected  at 
Folsom  by  A.  H.  Howell,  on  August  29,  gives  the  latest  date  at 
which  they  are  recorded  in  New  Mexico,  but  it  is  probable  that  they 
do  not  all  den  up  before  some  time  in  September.  Their  date  of 
emerging  from  hibernation  is  not  definitely  known,  but  in  this  south- 
ern latitude  it  is  probably  early — presumably  some  time  in  March. 
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CITELLUS  TRIDECEMLINEATUS  PARVUS    (Allen) 
Little  Striped  Ground  Squirrel 

Spermophilus   tridecemlineatus  parvus  Allen,   Bui.  Amer.   Mus.  Nat.   Hist.  7 : 
337,  1895. 

Type. — Collected  at  Uncompahgre  Indian  Reservation,  northeastern  Utah, 
November  2,  1895,  by  W.  W.  Granger. 

General  characters. — Smallest  of  all  the  striped  ground  squirrels ;  readily 
distinguished  from  arenicola  by  smaller  size,  almost  pure-white  stripes,  and 
rows  of  spots,  and  white  underparts.  The  stripes  of  the  back  are  less  continu- 
ous and  often  broken  into  a  series  of  overlapping  dots.  The  brown  between 
the  lines  is  also  duller  and  has  less  of  a  chestnut  tone. 

Measurements. — An  adult  female  from  the  type  region  in  western  Colorado 
measures  in  total  length,  196;  tail,  66;  hind  foot,  29  millimeters. 

Distribution  and  habitat. — The  little  striped  ground  squirrel  occu- 
pies the  arid  Upper  Sonoran  Plains  of  New  Mexico  west  of  the  Rio 
Grande  Valley  and  north  of  the  Mogollon  Mountains.  Specimens 
have  been  examined  from  the  San  Augustine  Plains  and  Datil  Moun- 
tains; and  others  from  Springerville,  Ariz.;  Antonito,  Colo.;  and 
localities  farther  west  that  carry  its  range  over  the  northwestern 
part  of  New  Mexico.  A  specimen  in  the  National  Museum  collection 
taken  by  J.  T.  Eothrock  at  Tierra  Amarilla,  October  1,  1873,  is  the 
only  actual  specimen  for  northern  New  Mexico,  but  they  are  common 
just  north  of  the  line  at  Antonito,  Colo.,  in  the  southern  part  of  the 
San  Luis  Valley,  and  they  were  described  by  the  Taos  Indians,  who 
said  they  were  occasionally  found  near  the  pueblo.  On  the  high 
plains  about  15  miles  southwest  of  Acoma  the  writer  saw  one  but  did 
not  succeed  in  getting  it.  Some  of  the  localities  lie  at  the  edge  of 
Transition  Zone,  but  the  species  apparently  belongs  to  the  Upper 
Sonoran,  which  it  completely  tills.  It  is  apparently  nowhere  abun- 
dant or  else  is  so  inconspicuous  that  it  is  rarely  taken  or  observed. 
Much  of  the  collecting  in  northwestern  New  Mexico  has  also  been 
done  presumably  after  hibernation  was  complete,  which  in  part 
accounts  for  the  meager  information  concerning  the  species.  Its 
habits  are  similar  to  those  of  arenicola  farther  east,  except  that  in  a 
more  arid  region  it  finds  less  vegetation  for  cover  and  is  more 
exposed  to  light  and  enemies.  Its  burrows  are  so  small  and  scattered 
that  they  are  rarely  seen,  and  most  of  the  specimens  secured  have 
been  taken  in  traps.  They  are  often  found  on  the  same  ground  with 
the  Arizona  prairie  dog  (Cynomys  ludovicianus  arizonensis) ,  but 
other  than  an  accidental  occurrence  in  the  same  kind  of  country 
there  seems  to  be  no  association  of  the  two  species  unless  the  vacant 
prairie-dog  burrows  form  a  convenient  means  of  escape  in  time  of 
danger.  On  the  San  Augustine  Plains  E.  A.  Goldman  picked  up  one 
at  a  prairie-dog  burrow  where  he  had  placed  poisoned  grain  for  the 
prairie  dog.  It  was  a  half -grown  young  of  the  year  and  was  lying 
at  the  entrance  of  the  burrow  with  11  kernels  of  poisoned  wheat 
in  its  cheek  pouches.  He  shot  another  as  it  was  running  along  the 
roadside  on  the  plains  15  miles  southwest  of  Monica  Spring.  The 
voice  of  these  squirrels  is  rarely  heard,  but  it  is  a  fine  trill  much  like 
that  of  arenicola. 

Little  or  nothing  is  known  of  the  food  or  breeding  habits  of  the 
little  striped  ground  squirrel. 
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CITELLUS  TRIDECEMLINEATUS  HOLLISTERI  Bailey 

Mescalero  Ground  Squirrel 

Citcllus  trideccmlmeatus  hoUisteri  Bailey,  Biol.  Soc.  Wash.  Proc.  26:  131,  1913. 

Type. — Collected  at  Mescalero  Indian  Reservation,  Sacramento  Mountains, 
N.  Mex.  (8,000  feet),  September  11,  1902,  by  Vernon  Bailey. 

General  characters. — This  little  dark,  brown-backed,  striped  ground  squirrel 
of  the  Sacramento  Mountains  is  about  the  size  of  arenieola  but  much  darker 
colored.  The  brown  of  its  back  is  as  dark  and  rich  as  that  of  typical 
trideccmlincatus  and  much  darker  and  richer  than  alleni. 

Measurements. — The  type,  an  adult  female,  measures:  Total  length,  232; 
tail,  70 ;  hind  foot,  32  millimeters. 

Distribution  and  habitat. — In  the  fall  of  1902,  as  Hollister  and 
the  writer  were  riding  through  the  open  yellow  pine  forest  on 
Penasco  Creek,  about  12  miles  east  of  Cloudcroft,  they  first  heard 
the  characteristic  chr-r-r-r-r-r-r  of  tridecemlineatus  along  the  road- 
side, and  later,  when  crossing  the  grassy  parks  of  Transition  Zone 
on  the  Mescalero  Indian  Keservation,  this  was  a  common  sound,  but 
the  animals  were  so  shy  they  could  not  get  sight  of  one.  In  the 
beautiful  parklike  valley  known  as  Elk  Park,  in  the  southeastern 
part  of  the  reservation  near  the  Indian  sawmill,  they  found  the 
squirrels  so  common  on  the  bright  warm  morning  of  September  11 
that  they  were  able  to  collect  a  series  of  seven  specimens.  Frosty 
nights  had  apparently  driven  the  fat  old  males  into  hibernation, 
but  a  few  females  and  many  young  were  still  out  on  warm  days  filling 
their  stomachs  with  rich  seeds  and  their  skins  with  fat  for  the 
winter's  supply  of  nourishment.  Most  of  the  specimens  collected 
were  immature  and  had  accumulated  but  little  fat.  An  adult  female 
was  obtained  that  had  been  nursing  young  and  was  late  in  getting 
in  hibernating  condition.  Marsh  hawks  were  common  and  scouring 
the  parks  evidently  in  search  of  ground  squirrels  for  breakfast,  and 
as  they  passed  low  over  the  earth  a  series  of  trills  followed  the 
course  of  each  and  indicated  the  location  of  the  squirrels.  Their 
striped  backs  rendered  them  so  inconspicuous  in  the  grassy  and 
weedy  parks  that  had  it  not  been  for  their  voices  the  collectors 
probably  would  have  passed  them  by  unnoticed.  The  warning  of 
danger,  which  they  were  constantly  passing  along  to  one  another, 
proved  in  this  case  their  greatest  danger.  The  species  was  at  once 
recognized  as  different  from  any  previously  described,  and  the 
writer  finds  in  his  catalogue  the  note  "  sp.  nov."  entered  at  the  time 
after  the  name. 

This  squirrel  affords  a  most  interesting  example  of  the  modifying 
influence  of  environment  on  a  species.  In  more  than  2,000  miles  of 
open  plains  it  shows  no  appreciable  variation,  but  in  the  Sacramento 
Mountains  in  a  50-mile  strip  of  half -forested  country  with  changed 
climatic  conditions  it  has  acquired  strongly  marked  characters.  Its 
food,  both  plant  and  insect,  in  the  mountains  is  almost  totally 
different  from  that  of  the  plains  animals.  Here  the  sweeping  prairie 
winds  are  broken,  snow  lies  deep  and  late  in  spring,  the  earth  under 
which  hibernation  takes  place  is  warmer  in  winter,  the  summer  cli- 
mate is  cooler,  and  the  air  more  moist  at  the  surface  of  the  ground. 
There  is  less  light  and  more  shadow,  the  breeding  season  is  probably 
later  and  the  growing  period  shorter.  As  a  result  of  this  changed 
environment  there  is  the  marked  change  in  darker,  richer  coloration 
of  the  animals. 
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CITELLUS  TRIDECEMLINEATUS  ALLENI   (Merriam) 
Allen's  Geound  Squirrel 

Spermophilu-s  tridecenilineatus  alleni  Merriam,  Biol.  Soe.  Wash.  Proc.  12:  71, 

1898. 

Type. — Collected  in  Bighorn  Mountains,  Wyo.,  September  18,  1S93,  by  Vernon 
Bailey. 

General  characters. — Described  by  C.  Hart  Merriam  from  8,000  feet  altitude 
on  the  Bighorn  Mountains  of  Wyoming ;  in  size  beween  arenicola  and  parvus  but 
darker  colored  than  eitber,  while  the  skull  is  slenderer  and  with  smaller  bullae 
than  in  parvus. 

Measurements. — The  type,  an  adult  male,  measures  in  total  length,  211 ;  tail, 
74 ;  hind  foot,  32  millimeters. 

Distribution  and  habitat. — The  little  dull-colored  striped  Allen's 
ground  squirrel  is  especially  common  in  Moreno  Valley  along  the 
east  side  of  the  Taos  Mountains,  at  Black  Lake,  and  south  along  the 
yellow  pine  margin  of  the  Pecos  Mountains  to  near  Las  Vegas.  In 
the  Biological  Survey  collection  there  are  four  specimens  from 
Moreno  Valley,  one  from  10  miles  south  of  Mora  and  one  from  12 
miles  north  of  Las  Vegas,  all  from  the  Transition  Zone  and  from 
localities  ranging  from  7,100  to  8,700  feet  altitude.  The  writer  also 
saw  them  in  the  vicinity  of  Black  Lake  and  presumes  they  have  a 
much  more  extensive  range  in  the  mountain  parks.  In  Moreno 
Valley  they  seem  to  be  fairly  common,  and  specimens  were  taken 
near  Elizabethtown  at  the  northern  end  and  others  near  Taos  Pass 
in  the  central  part  of  this  great  open  mountain  valley.  They  were 
seen  and  shot  along  the  roadsides  as  they  ran  to  their  little  burrows 
under  sagebrush  and  rabbit  brush.  The  last  specimens  taken  were 
shot  on  September  20,  and  after  that  none  were  seen,  probably  be- 
cause they  had  hibernated.  All  those  taken  were  very  fat  and 
evidently  ready  for  winter  quarters. 

Only  after  critical  comparison  have  these  specimens  been  referred 
to  alleni,  as  that  species  has  never  been  recorded  so  far  south  by 
nearly  the  width  of  two  States.  The  conditions,  zone  level,  type  of 
country,  and  general  environment  are  very  similar  to  those  where  the 
type  of  alleni  was  taken ;  and  even  if  a  continuous  range  can  not  be 
established  there  seems  no  escaping  the  identity  of  the  specimens, 
especially  those  from  Moreno  Valley.  A  larger  series  of  specimens 
at  different  seasons  may  show  color  differences,  but  none  is  shown 
in  the  present  material. 

CYNOMYS  LUDOVICIANUS  LUDOVICIANUS  (Orb) 
Black-Tailed    Prairie    Dog 

Arctomys  ludoviciana  Ord.  Guthrie's  Geography,  Amer.  ed.  2,  v.  2,  p.  292,  302, 
181*5.     (Reprint  by  S.  N.  Rhoads,  1894.) 

Type  locality. — "  Missouri  and  throughout  Louisiana."  The  Upper  Missouri 
River. 

General  characters. — These  prairie  dogs  are  big  fat  huffy  squirrel-like  rodents 
with  short  ears,  short  legs,  and  short  black-tipped  tails. 

Measurements. — Adults  weigh  2  to  3  pounds  and  measure  in  total  length 
about  388 ;  tail,  86 ;  and  hind  foot,  62  millimeters. 

Distribution  and  habitat. — The  Great  Plains  form  of  the  prairie 
dog  occupies  the  area  east  of  the  Pecos  River  Valley  and  the  Sangre 
de  Cristo  Mountains,  as  shown  on  the  accompanying  map  (fig.  19), 
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but  the  intergradation  with  arizonensis  is  very  gradual,  and  speci- 
mens near  the  border  line  may  be  referred  almost  as  well  to  one  as  to 
the  other.  Though  irregularly  distributed  in  colonies  over  this 
Great  Plains  area,  they  may  be  said  to  occupy  practically  all  of  it, 
although  one  colony  may  be  miles  from  another.  Some  of  the 
colonies  are  extensive,  occupying  many  square  miles,  while  others 
are  limited  to  a  few  acres  or  little  groups  of  half  a  dozen  or  a 
dozen  animals.  The  spots  on  the  map  indicate  localities  where 
prairie  dogs  have  been  collected  or  reported,  but  the  wide  spaces 
between  are  by  no  means  devoid  of  them,  and  only  indicate  areas 
from  which  no  reports  are  available.  This  species  occupies  mainly 
the  Upper  Sonoran  Zone,  but  crowds  it  to  the  limits  or  slightly 
beyond,  in  places  into  the  edges  of  both  the  Lower  Sonoran  and 

Transition  Zones.  The 
prairie  dogs  keep  to  the 
open  country,  avoiding  all 
forested  or  brushy  ground 
and  also  the  bottom  lands 
of  rank  vegetation  growth. 
Their  habitat  is  mainly 
short-grass  open  prairie 
and  mesa  tops  where  their 
favorite  food  is  abundant 
and  where  enemies  are 
seen  at  a  distance.  Their 
abundance  has  been  greatly 
reduced  in  certain  localities 
through  many  years  of  con- 
stant control  efforts,  but 
while  kept  down  in  one  lo- 
cality they  increase  in 
another. 

General  habits.  —  These 
big,  fat  near  relatives  of 
the  ground  squirrel  are 
among  the  most  sociable 
and  friendly  of  the  rodent 
tribe  and  depend  largely 
upon  their  social  organization  for  their  protection  from  enemies. 
An  old  and  successful  prairie-dog  town  is  usually  located  on 
wide-open  and  mainly  level  ground  where  an  unobstructed  view  is 
to  be  had  on  all  sides  and  no  enemy  can  approach  without  being 
discovered  by  some  watchful  sentinel.  The  burrows  are  not  far 
apart  and  are  always  at  hand  for  a  quick  retreat  if  danger  ap- 
pears. They  are  home  and  fortress,  and  generally  each  well-com- 
pleted burrow  has  an  elevated  rim  around  the  entrance  to  prevent 
the  possible  flooding  of  the  underground  nest  chamber  and  living 
quarters.  The  prairie  dogs  are  busy,  industrious,  and  cheerful ;  out 
with  the  first  sunlight  in  the  morning.  Hundreds  of  these  plump, 
sand-colored  little  animals  scampering  about  digging  up  tender  grass 
roots,  cutting  and  eating  the  short  grass,  or  clearing  away  the  larger 
plants  that  obstruct  the  view,  and  even  running  and  playing  for 
mere  sport,  produce  an  animated  picture  of  wild  life.     But  let  an 


Figure  19. — Distribution  of  the  prairie  dogs  in 
New  Mexico:  1,  Gynomys  ludovicianus  ludovid- 
anus;  2,  C.  ludovicianus  arizonensis;  3,  C. 
gunnisoni  gunnisoni ' ;  4,  G.  gunnisoni  suniensis. 
Type   locality   circled 
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enemy  appear  and  the  picture  quickly  changes.  The  first  prairie  dog 
to  make  the  discovery  sets  up  a  frantic  barking  or  chattering,  which 
at  once  arrests  the  attention  of  every  one  within  hearing,  and  all  are 
on  guard  against  the  danger.  Some  rush  for  the  burrows,  others 
straighten  up  on  their  haunches  or  hind  feet  at  full  length  to  discover 
and  study  the  danger.  The  barking  is  taken  up  by  others  and  con- 
tinued as  long  as  danger  threatens,  and  when  one  animal  becomes 
panic-stricken  and  takes  to  his  burrow,  others  take  up  the  alarm 
until  the  last  prairie  dog  has  been  frightened  below  the  surface.  Then 
all  remains  quiet  until  the  man  or  coyote  or  whatever  the  enemy  may 
be  has  passed  well  beyond.  Sometimes  they  will  not  reappear  for 
an  hour,  but  usually  after  half  an  hour  of  quiet  they  poke  their 
noses  cautiously  above  the  surface  and  with  great  care  inspect  the 
surrounding  country  for  any  remaining  traces  of  the  enemy.  A  few 
reassuring  barks  here  and  there  from  the  leaders  and  the  prairie-dog 
town  is  again  as  populous  and  active  as  ever.  They  are  strictly 
diurnal  and  generally  most  active  during  the  morning  and  evening 
hours  when  the  two  prolonged  meals  of  the  day  are  being  obtained, 
but  in  a  well-regulated  and  populous  dog  town  some  are  commonly 
seen  moving  about  at  all  times  of  day.  Even  during  the  midday 
rest  hours  a  few  are  likely  to  be  busy  with  some  needed  repairs  on 
their  mounds,  searching  for  dainty  bits  of  food,  or  sitting  or  lying 
quietly  on  guard,  so  that  in  pleasant  summer  weather  a  totally 
deserted  village  is  rarely  seen. 

The  voice  of  these  prairie  dogs  is  somewhat  between  the  shrill 
whistle  of  the  marmot  and  the  rapid  trill  of  the  prairie  ground 
squirrels,  being  a  continual  nasal  yap,  yap,  yap,  repeated  at  one  or 
two  second  intervals  with  greater  or  less  energy  as  the  occasion  war- 
rants, each  syllable  accompanied  by  a  flip  of  the  tail.  Occasionally  a 
prolonged  chrrrr  is  heard,  as  one  stretches  to  its  full  height  and 
runs  all  of  its  notes  into  one  long  cry.  Many  little  chirps  and 
chuckles  are  occasionally  heard  at  closer  quarters,  and  a  deep  gurgle 
often  comes  up  from  below  as  the  prairie  dog  retreats  to  the  depths 
of  his  den. 

Their  little  short  legs  prevent  them  from  running  very  fast,  but 
the  long  front  claws  make  them  sturdy  diggers  of  deep  and  long- 
burrows,  though  usually  these  have  but  one  entrance.  Old  burrows 
that  have  been  used  for  many  generations  can  be  distinguished  by  the 
greater  accumulation  of  earth  around  the  entrance  and  by  the 
broader  rim  that  slopes  farther  back  than  in  the  case  of  newer 
burrows. 

Food  habits. — Though  highly  specialized  vegetarian  rodents,  the 
prairie  dogs  live  so  extensively  upon  the  short  rich  grasses  that  they 
might  almost  be  called  grazing  animals.  Blades  and  stems  and 
especially  the  basal  portion  of  the  low  grass  plants  form  most  of  their 
food,  but  many  are  dug  up  and  devoured  root  and  branch.  In  the 
more  arid  part  of  their  range  the  ground  thus  cleared  of  its  vegeta- 
tion often  remains  bare,  and  in  a  dry  season  when  plant  growth  has 
been  greatly  restricted  by  lack  of  moisture  extensive  areas  are 
entirely  denuded  of  every  trace  of  vegetation  so  that  the  prairie 
dogs  are  forced  to  go  to  considerable  distance  from  their  burrows  to 
procure  a  food  supply.  In  normal  times  when  plant  growth  is  more 
rapid  the  new  growth  keeps  them  well  supplied  with  fresh  food 
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close  to  their  dens.  They  are  hearty  eaters,  and  their  large  stomachs 
are  usually  found  distended  to  the  limit  of  their  capacity  with  finely 
masticated  vegetation.  The  drain  thus  put  upon  the  grazing  capacity 
of  land  occupied  by  numerous  prairie-dog  towns  has  been  variously 
estimated  at  50  to  75  per  cent  of  its  value  for  stock.  It  is  little  won- 
der therefore  that  the  stockmen  consider  prairie  dogs  one  of  their 
greatest  enemies  and  use  every  possible  means  to  destroy  them. 

Breeding  habits. — Commonly  in  May  four  or  five  young  are 
brought  forth  in  the  burrows,  and  early  in  June  families  of  less  than 
half -grown  young  begin  to  appear  at  the  surface.  For  a  long  time 
the  mother  prairie  dog  is  so  solicitous  for  their  safety  that  she  is 
always  watching  for  enemies.  At  her  first  word  of  warning  the 
young  rush  for  the  burrow  and  either  disappear  without  a  moment's 
hesitation  or  pause  and,  standing  erect  in  a  little  circle  around  the 
entrance,  wait  for  the  final  word  to  dive  to  the  soft  nest  below.  The 
English  equivalent  of  the  final  word  that  sends  them  head  foremost 
below  remains  to  be  given,  but  it  is  always  effective  and  until  the 
young  are  well  grown,  parental  authority  is  well  obeyed.  Families 
of  small  young  are  sometimes  seen  as  late  as  the  latter  part  of 
July,  but  that  may  not  signify  a  second  litter.  More  probably 
they  are  the  first  litter  of  last  year's  females,  which  in  many  species 
do  not  breed  so  early  as  the  older  individuals. 

Hibernation. — In  the  northern  part  of  the  range  of  this  species 
hibernation  continues  through  all  the  long  cold  winter  months,  but 
in  the  southern  part  of  its  range,  including  eastern  New  Mexico,  the 
dormant  period  is  not  so  long  or  regular,  but  does  include  apparently 
three  or  four  months  of  the  coldest  weather,  while  in  the  higher 
levels  of  its  range  the  period  may  extend  for  considerably  longer. 
Late  in  autumn  the  animals  become  excessively  fat,  so  that  hiberna- 
tion is  possible  whenever  a  cold  day  comes. 

Economic  status. — The  actual  numbers  of  individuals  on  a  given 
area  can  be  counted  or  closely  estimated  in  the  smaller  colonies,  but 
the  irregularity  of  distribution  renders  it  impossible  to  give  any 
adequate  idea  of  the  numbers  over  a  wide  area.  Their  numbers 
quickly  run  into  the  millions,  however,  and  with  the  oft-repeated 
estimate  of  grass  consumed  by  32  prairie  dogs  equalling  that  required 
by  one  sheep  and  of  256  prairie  dogs  equaling  that  required 
by  one  cow,  the  loss  sustained  on  the  cattle  and  sheep  ranges  of  New 
Mexico  through  devastation  by  prairie  dogs  is  enormous.  It  has 
been  estimated  that  this  is  spread  over  6,000,000  acres  of  choice 
grazing  land.  But  for  natural  enemies  the  increase  of  the  prairie 
dog  would  be  overwhelming.  Badgers,  coyotes,  black-footed  ferrets, 
eagles,  and  most  of  the  larger  hawks  are  preying  upon  them  con- 
stantly throughout  their  active  period,  but  the  badger  and  the  black- 
footed  ferret  are  their  chief  enemies.  The  badger  with  its  powerful 
claws  quickly  enlarges  the  burrows  of  the  prairie  dogs  and  feasts  on 
the  occupants,  while  the  black-footed  ferret  runs  in  and  out  of  their 
burrows  at  will  and  kills  to  its  heart's  content  so  long  as  a  prairie 
dog  can  be  found.  The  black-footed  ferrets  are  rare,  but  the  badgers 
are  common  wherever  prairie  dogs  are  found.  These  enemies,  how- 
ever, serve  only  to  check  the  natural  increase  of  the  prairie  dogs, 
and  to  reduce  their  numbers  and  free  the  range  from  their  devasta- 
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tion  artificial  methods  are  necessary.  Circulars  and  formulas  giving 
directions  for  the  best  methods  of  destroying  prairie  dogs  have  been 
prepared  by  the  Bureau  of  Biological  Survey. 

CYNOMYS  LUDOVICIANUS  ARIZONENSIS  Mearns 
Arizona  Prairie  Dog 
Cynomys  arizonensis  Mearns,   Bui.  Amer.   Mus.   Nat.   Hist.  2:  305,   1890. 

Type. — Collected  at  Point  of  Mountain,  near  Willcox,  Ariz.,  May  3,  1885,  by 
E.  A.  Mearns. 

General  characters. — This  subspecies  is  distinguished  from  ludovicianus  by 
slightly  longer  tail  and  brighter  coloration,  in  addition  to  obscure  cranial 
characters. 

Measurements. — Average  of  adult  males :  Total  length.  388 ;  tail,  89 ;  hind 
foot,  62  millimeters.  (Hollister,  1916,  p.  20.)  Weight,  2  pounds  to  2  pounds 
and  8  ounces. 

Distribution  and  habitat. — As  indicated  on  the  accompanying  map 
(fig.  19),  the  Arizona  prairie  dog  ranges  over  the  southern  part 
of  New  Mexico  west  of  the  Pecos  Valley.  Though  some  of  the 
colonies  are  in  the  edge  of  the  Lower  Sonoran  Zone  and  others  in 
the  edge  of  the  Transition  Zone,  the  range  is  mainly  Upper  Sonoran. 
On  the  mesa  tops  colonies  are  often  found  among  the  scattered  juni- 
per and  nut  pine  growth,  but  the  characteristic  habitat  and  the  short- 
grass  slopes  of  the  open  valley  sides  are  their  favorite  situations. 
Many  of  the  colonies  are  in  typical  desert  environment,  which  gives 
some  peculiarities  of  habit  not  shared  by  the  better-fed  relatives  of 
the  grassy  plains.  In  the  Pecos  Valley  in  1899  prairie  dogs  were 
found  abundant  at  frequent  intervals  from  Portales  to  Roswell,  down 
the  valley  to  Carlsbad,  and  southward  into  Texas;  also  from  Ros- 
well west  to  the  Capitan  Mountains  in  numerous  and  extensive  col- 
onies. Two  years  later  they  were  equally  numerous  in  a  line  from 
Carlsbad  west  over  the  top  of  the  Guadalupe  Mountains  and  out  for 
35  miles  east  of  Carlsbad  to  the  edge  of  the  Staked  Plains.  The 
following  year  they  were  found  at  frequent  intervals  over  the  plateau 
top  and  eastern  slopes  of  the  Guadalupe  and  the  Sacramento  and 
White  Mountains,  and  Hollister  reported  them  in  abundance  from 
Roswell  all  the  way  up  the  Pecos  Valley  to  Santa  Rosa.  In  May, 
1903,  the  writer  found  them  abundant  in  colonies  all  around  Santa 
Rosa,  a  few  in  the  edge  of  town,  a  large  colony  covering  200  or  300 
acres  near  his  camp  at  the  wells  east  of  town,  and  others  a  short 
distance  to  the  north  and  west.  Gaut  reported  them  as  in  great 
numbers  over  the  half-timbered  mesa  south  of  the  Capitan  Moun- 
tains, where  they  were  doing  considerable  damage  to  the  ranch  crops. 
He  also  reported  them  along  the  eastern  slopes  of  the  Manzano 
Mountains  and  at  localities  on  both  slopes  of  the  San  Andres  Moun- 
tains farther  south.  In  1892  Streator  reported  an  extensive  prairie- 
dog  town  about  3  miles  south  of  Silver  City,  where  in  November 
and  December  the  animals  were  apparently  in  a  starving  condition 
and  feeding  mainly  on  cactus.  In  August,  1908,  on  a  trip  from  Dem- 
ing  to  Hachita  and  through  the  Playas  and  Animas  Valleys  the 
writer  found  the  prairie  dogs  numerous  in  many  localities,  especially 
along  the  elevated  and  more  open  margins  of  the  valleys,  but  exten- 
sive colonies  were  also  seen  in  the  bottoms  of  these  great  desert 
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valleys.  Animas  Valley  was  an  almost  continuous  prairie-dog  town 
for  its  whole  length  and  breadth.  In  many  places  where  rain  had 
missed  a  part  of  the  valley  the  prairie  dogs  had  taken  all  the  season's 
vegetation  and  had  made  barren  deserts  miles  in  extent. 

Ten  prairie  dogs  to  an  acre  were  estimated  as  a  fair  allowance  for 
their  numbers  in  the  colonies,  and  apparently  these  colonies  covered 
at  least  a  third  of  Grant  County,  or  approximately  1,000  square 
miles,  which  would  give  6,400,000  prairie  dogs  to  one  county.  This 
is  but  a  rough  estimate  of  their  actual  numbers,  but  may  give  some 
idea  of  the  abundance  of  these  animals  in  a  region  where  the  rainfall 
is  very  light  and  plant  growth  slow  and  uncertain.  Extensive  colon- 
ies were  also  found  on  the  south,  east,  and  west  of  Silver  City  and 
throughout  the  Gila  Valley,  at  Cliff,  along  Duck  Creek  Valley  and 
on  Cactus  Flat  between  the  Gila  and  San  Francisco  Rivers,  which 
marks  the  northern  edge  of  their  range  in  this  section.  In  the  vicin- 
ity of  Lake  Valley,  E.  A.  Goldman  found  them  in  scattered  colonies 
to  the  south  and  east  and  reaching  in  one  place  8  miles  north  of  the 
town.  Most  of  this  country  is  characterized  by  more  or  less  desert 
vegetation,  such  as  cactus,  Spanish-bayonet,  and  mesquite,  and  in 
places  an  abundance  of  low  grama  and  other  grasses. 

General  habits. — In  habits  these  prairie  dogs  do  not  differ  from 
the  typical  species,  except  in  degree  of  adaptation  to  their  more  arid 
environment.  Their  burrows  are  the  same,  with  the  same  craterlike 
rims  to  prevent  violent  rains  from  running  down  and  filling  them 
up  at  every  cloudburst. 

In  this  arid  region  one  is  usually  struck  by  the  extreme  bareness 
of  the  prairie-dog  towns,  for  the  vegetation  has  been  killed  out  for 
a  considerable  distance  from  the  burrows.  In  places  the  distance 
from  the  burrows  to  the  grassland  has  become  too  great  for  safety  to 
the  animals,  and  the  towns  have  been  abandoned  and  new  pastures 
sought  by  the  colonies.  It  is  often  necessary  in  the  arid  regions  for 
the  prairie  dogs  to  adapt  themselves  to  unusual  kinds  of  food,  such 
as  cactus,  and  the  bark  of  mesquite  and  other  available  bushes  grow- 
ing within  reach  of  their  homes.  Greater  activity  on  the  part  of  the 
animals  is  necessary  in  obtaining  a  food  supply,  and  the  colonies  are 
often  more  open  and  scattered. 

Breeding  habits. — The  small  young  begin  to  appear  about  the 
burrows  in  early  June,  and  at  Santa  Rosa,  in  1910,  Lantz  found  the 
first  family  of  young  in  May,  but  the  first  that  the  writer  saw  in 
1903  in  the  same  locality  were  two  families  of  young  on  June  4.  The 
mammae  of  the  females  are  arranged  in  4  pairs,  usually  given  as  1 
pair  of  inguinal,  1  abdominal,  and  2  pectoral,  but  perhaps  more 
properly  classed  as  2  pairs  of  abdominal  and  2  of  pectoral.  The 
abdominal  and  pectoral  mammary  glands  are  separated  and  distinct 
on  each  side,  making  four  large  mammary  glands  each  bearing  two 
nipples.  The  usual  number  of  young  seems  to  be  4,  but  the  number 
varies,  and  the  5  or  6  young  often  seen  around  the  entrance  of  one 
burrow  probably  represent  but  a  single  family.  There  is  no  direct 
evidence  to  show  whether  more  than  one  litter  of  young  is  raised  in 
a  season. 

Hibernation. — There  seem  to  be  few  data  as  to  the  hibernation  of 
these  southern  prairie  dogs.  Streator  collected  specimens  a  little 
south  of  Silver  City  on  December  1  and  4, 1892,  and  Gaut  found  them 
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active  along  the  east  slope  of  the  San  Andres  Mountains  in  January, 
1903,  but  uninhabited  prairie-dog  towns,  which  he  reported  a  little 
farther  north  in  November  and  December,  suggest  that  the  animals 
may  have  been  hibernating  in  those  colonies.  In  other  places  where 
they  range  higher  in  the  mountains  and  in  localities  where  there  is 
considerable  snow  they  undoubtedly  den  up  during  part  of  the  winter. 
Specimens  collected  in  November,  1906,  on  Cactus  Flat  and  along 
Duck  Creek  north  of  the  Gila  were  very  fat  and  in  full  long  silky 
winter  fur,  but  the  weather  was  still  mild  and  they  were  getting  an 
abundance  of  green  vegetation  with  which  their  stomachs  were  well 
filled.  The  writer  estimated  that  each  of  these  animals  would  yield 
a  pint  of  oil,  and  they  were  certainly  in  good  condition  for  a  long 
period  of  hibernation. 

Economic  status. — In  this  arid  section  of  the  State,  where  vegeta- 
tion is  thinly  scattered,  a  thousand  prairie  dogs  require  as  much  grass 
as  in  regions  where  it  is  more  abundant.  The  colonies  are  generally 
in  the  best  grazing  localities,  and  in  many  places  on  the  stock  range 
the  grass  has  been  greatly  thinned  or  entirely  destroyed  over  miles 
of  country.  Where  the  prairie  dogs  are  forced  to  move  to  new 
pastures  the  old  prairie-dog  towns  grow  up  to  worthless  weeds  or 
equally  worthless  foxtail  grass,  which  furnishes  forage  for  neither 
prairie  dogs  nor  cattle.  As  prairie  dogs  of  one  species  or  another  are 
abundant  over  most  of  the  State,  the  total  loss  from  their  ravages  on 
the  stock  range  is  enormous.  Though  their  rapid  increase  is  checked 
by  natural  enemies,  chief  of  which  are  the  badgers,  coyotes,  eagles, 
and  large  hawks,  the  reduction  of  their  present  numbers  can  only  be 
accomplished  through  artificial  means.  Economical  methods  of  con- 
trol have  been  thoroughly  worked  out  by  the  Biological  Survey  and 
demonstrated  in  many  localities. 

CTNOMYS  GUNNISONI  GUNNISONI    (Baird) 
Gunnison's  Prairie  Dog;  Ke'oo  una  of  the  Taos  Indians 
Spermophilus  gunnisxmi  Baird,  Acad.  Nat.  Sci.  Phila.  Proc.  7:  334,  1855. 

Type. — Collected  at  Cochetopa  Pass,  Colo.,  September,  1863,  by  F.  Kreutz- 
feldt,  under  Captain  J.  W.  Gunnison. 

General  characters. — In  size  Gunnison's  is  slightly  smaller  than  the  black- 
tailed  prairie  dog,  its  tail  is  relatively  shorter  without  distinct  black  tip,  and 
its  coloration  slightly  paler  buff. 

Measurements. — Average  of  adult  males :  Total  length,  340 ;  tail,  53 ;  hind 
foot,  56  millimeters.  An  adult  male  collected  September  6  in  the  Jemez 
Mountains  weighed  iy2  pounds. 

Distribution  and  habitat. — The  typical  form  of  Gunnison's  prairie 
dog  occupies  the  high  plateau  country  of  southern  Colorado  and 
northern  New  Mexico,  including  the  Sangre  de  Cristo,  San  Juan,  and 
Jemez  Mountain  Ranges.  (Fig.  19.)  Here  they  occupy  the  ele- 
vated open  valleys  mainly  in  the  Transition  Zone,  but  extending  often 
into  the  Canadian  Zone  parks  and  in  places  down  even  to  the  Upper 
Sonoran  valleys.  In  the  Sangre  de  Cristo  Mountains  they  were 
found  abundant  throughout  the  Moreno  Valley,  around  Black  Lake, 
and  down  the  Guadalupita  on  Coyote  Creek,  and  A.  H.  Howell 
found  a  large  colony  occupying  the  open  parks  at  the  summit  of 
Costilla  Pass  at  10,000  feet.  Along  Comanche  Creek  and  upper 
Costilla  River  valleys,  the  lower  Costilla  Valley,  and  out  across  the 
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Rio  Grande  Plain  along  the  Colorado-New  Mexico  line,  they  were 
found  in  many  localities  and  also  in  the  Rio  Grande  Valley  about 
Taos,  Tres  Piedras,  and  all  along  the  east  slope  of  the  San  Juan 
Range  up  to  9,700  feet;  west  of  the  San  Juan  Mountains  they  were 
again  found  in  scattered  colonies  in  the  valley  below  Tierra  Amarilla, 
at  Chama  and  Navajo,  and  over  the  Jicarilla  Indian  Reservation. 
Farther  south  they  were  abundant  throughout  the  Gallinas  and 
Jemez  Mountain  region,  occupying  the  open  parks  up  to  at  least 
9,500  feet  and  extending  down  into  the  valleys  around  the  mountains 
down  to  Coyote  at  7,000  feet  and  along  the  Chama  River  Valley 
even  to  near  Espanola.  They  are  generally  scattered  over  the  open 
country,  but  are  often  numerous  in  one  park  and  scarce  or  wanting 
in  another,  their  numbers,  and  distribution  seeming  to  depend  on  the 
success  and  increase  of  each  of  the  colonial  units.  At  the  lower 
western  and  southern  edge  of  their  range  they  grade  imperceptibly 
into  the  slightly  marked  subspecies  zuniensis  of  the  western  part  of 
the  State. 

General  habits. — These  prairie  dogs  of  the  white-tailed  group  dif- 
fer considerably  from  the  black-tailed  species,  and  are  readily  recog- 
nized as  distinct  in  both  form  and  habits.  They  are  less  closely  colo- 
nial, and  occasionally  scattered  individuals  are  found  apparently  liv- 
ing by  themselves  or  starting  new  colonies,  while  the  general  prairie- 
dog  towns  are  less  compact  and  indicate  less  of  the  community  spirit. 
The  burrows  are  also  noticeably  different,  the  earth  being  thrown 
out  commonly  on  one  side  and.  left  there  without  an  attempt  to 
build  up  a  waterproof  rim  around  the  entrance.  It  usually  lies  in 
a  mound  at  the  side  of  the  burrow  and  serves  the  purpose  of  a 
signal  tower,  as  in  the  other  species.  Living  in  a  rougher,  elevated, 
and  sloping  country  these  prairie  dogs  have  evidently  not  felt  the 
need  of  protection  against  the  flooding  of  their  burrows  bv  heavy 
rains. 

The  voice  and  especially  the  barking  note  is  slightly  different  from 
that  of  the  black-tailed  species,  but  not  different  enough  for  easy 
recognition.  The  lack  of  the  conspicuous  black  tip  of  the  tail  as 
the  animals  sit  barking  by  their  burrows  is  noticeable  at  the  distance 
at  which  they  are  generally  seen,  as  are  also  the  paler  color  and  the 
more  conspicuous  black  mark  over  the  eye.  To  the  experienced 
observer  it  is  not  difficult  to  distinguish  the  species  in  passing  through 
a  prairie-dog  town,  but  to  the  uninitiated  no  difference  would  be 
noticed  among  any  of  the  prairie  dogs.  The  Gunnison  form  is  less 
restricted  to  open  country  than  is  the  black-tailed  species,  and  often 
small  colonies  or  individuals  are  scattered  through  the  sagebrush 
and  among  the  juniper  trees  where  skulking  animals  might  easily 
take  them  unawares.  In  this  habit  they  are  more  individual,  more 
like  the  closely  related  ground  squirrels,  and  apparently  less  highly 
specialized  for  social  protection. 

Food  habits. — The  food  of  Gunnison's  prairie  dog  consists  mainly 
of  grasses  and  other  small  plants  that  they  cut  or  dig  up  around 
their  burrows.  They  do  a  great  deal  of  digging  and  apparently 
unearth  some  bulbs  or  the  roots  of  plants  that  are  favorite  foods, 
but  the  bulk  of  their  forage  is  the  little  short  grama  and  other 
grasses,  which  constitute  the  choicest  cattle  range.     These  grasses 
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are  eaten  top  and  bottom  and  often  entirely  destroyed  over  consid- 
erable areas  within  their  reach. 

Breeding  habits. — In  this  group  of  prairie  dogs  the  mammae  are 
normally  in  five  pairs,  arranged  in  1  pair  of  inguinal,  2  pairs  of 
abdominal,  and  2  pairs  of  pectoral.  The  young  are  usually  five  in 
number,  but  there  are  few  records  on  which  to  base  an  average. 

Hibernation. — In  much  of  the  high  country  where  these  prairie 
dogs  live  the  winters  are  long  and  the  snow  deep,  and  they  apparently 
hibernate  for  a  great  part  of  the  winter.  Specimens  collected  at 
9,000  feet  on  October  9  were  very  fat  and  in  good  winter  fur,  but  had 
been  showing  no  signs  of  hibernating.  In  1903,  Surber  reported 
the  last  seen  in  colonies  near  Taos  about  the  first  of  December,  but  as 
the  winter  was  unusually  warm,  this  was  considered  a  late  date  for 
them  to  disappear.  He  was  told  that  generally  in  that  region  no 
prairie  dogs  were  seen  during  the  winter  months,  or  after  the  first 
cold  weather  had  set  in.  The  time  at  which  they  emerge  from  hiber- 
nation is  not  known. 

Economic  status. — It  is  unfortunate  that  these  good-natured,  soci- 
able, interesting  little  animals  should  conflict  with  man's  interests, 
but  so  long  as  they  insist  on  feeding  upon  the  best  range  grasses  the 
practical  question  is  at  once  raised  of  the  relative  value  of  32  prairie 
dogs  to  one  sheep,  or  256  prairie  dogs  to  one  cow.  (Merriam,  1902, 
p.  258.)  When  the  number  of  prairie  dogs  runs  into  the  millions  the 
reduction  of  carrying  power  of  the  range  for  domestic  stock  is  a 
serious  matter ;  so  serious  indeed  that  many  thousands  of  dollars  are 
expended  yearly  by  the  ranchmen  in  efforts  to  rid  the  range  of  this 
unprofitable  grade  of  stock. 

CYNOMYS  GUNNISONI  ZUNIENSIS  Hoixisteb 

Zuni  Prairie  Dog  ;   Glo-un  of  the  Navajo   Indians ;   Dirk'quar  of  the  Moki 

Indians   (Fisher) 

Cynomys  gunnisoni  zuniensis  Hollister,  North  Amer.  Fauna  No.  40,  p.  32,  1916. 

Type.— Collected  at  Wingate,  N.  Mex.,  June  26,  1905,  by  N.  Hollister. 

General  characters. — Similar  to  gunnisoni  but  slightly  larger,  brighter,  and 
more  cinnamon  in  color. 

Measurements. — Adult  male :  Total  length,  363 ;  tail,  53 ;  hind  foot,  60  milli- 
meters.    Weight  of  adult  male,  2  pounds. 

Distribution  and  habitat. — Northwestern  New  Mexico,  southwest- 
ern Colorado,  and  northern  Arizona.  In  New  Mexico  the  greater 
part  of  the  range  of  this  species  lies  in  the  Upper  Sonoran  Zone  west 
of  the  Jemez  and  north  of  the  Mogollon  Mountains,  but  it  also  extends 
into  the  Rio  Grande  Valley  at  Albuquerque  and  south  along  the 
western  side  of  the  valley  to  Fair  view.  (Fig.  19.)  Specimens  have 
been  taken  in  the  Sandia  Mountains  near  San  Pedro  and  near  Pecos 
on  the  upper  Pecos  River,  actually  on  the  same  ground  with  the 
black-tailed  prairie  dogs,  but  throughout  nearly  the  length  of  the 
State  these  two  distinct  species  usually  keep  slightly  apart. 

General  habits. — In  habits  the  Zuni  prairie  dog  does  not  differ 
from  typical  gunnisoni,  except  as  the  animals  occupy  more  open  and 
level  country  over  the  great  arid  plains  of  the  western  part  of  the 
State.  In  the  more  level  country  there  is  often  an  ill- defined  rim 
encircling  the  burrow  sufficient  to  keep  out  a  moderate  quantity  of 
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flood  water,  but  in  many  cases  the  earth  is  all  thrown  out  on  one  side 
without  giving  any  real  protection  from  floods.  Over  most  of  their 
range  there  is  no  permanent  water  within  reach  of  the  prairie-dog 
towns,  and  in  dry  periods  they  must  be  forced  to  go  for  months  with- 
out a  drink,  but  this  does  not  seem  to  trouble  them  in  the  least, 
although  after  a  shower  they  are  often  seen  drinking  at  the  little 
pools,  and  their  tracks  show  on  the  muddy  margins  of  any  available 
water  holes.  The  old  theory  that  prairie  dogs  dig  wells  to  a  subter- 
ranean water  supply  has  been  proved  to  be  without  foundation. 
At  Albuquerque,  where  they  were  numerous  over  the  dry  mesa,  it 
would  have  been  necessary  for  them  to  go  250  feet  to  water,  and  in 
many  localities  they  would  have  to  sink  their  wells  much  farther 
and  through  solid  rock.  The  juice  of  their  green  food  and  occasion- 
ally of  cactus  and  other  plants  enables  them  to  keep  up  the  necessary 
supply  of  moisture  for  their  bodies. 

Along  the  Rio  Grande,  where  the  country  has  been  thickly  settled 
for  centuries,  the  prairie  dogs  are  less  numerous  and  live  mainly  in 
small  and  scattered  colonies,  but  back  over  the  wide  stretches  of 
unoccupied  grazing  lands  to  the  west  they  are  often  numerous,  living 
in  extensive  prairie  dog  towns  or  scattered  groups.  Near  the  Navajo 
Indian  settlements  they  are  generally  scarce  and  very  shy,  owing 
apparently  to  the  fact  that  they  have  long  been  counted  an  important 
source  of  food  supply  by  these  people.  At  Wingate,  in  1905,  Hollis- 
ter  found  them  the  most  abundant  and  conspicuous  mammals  of  the 
whole  region;  the  Puerco  Valley  was  covered  with  their  burrows, 
and  they  were  plentiful  in  every  mountain  park,  while  over  the  Zuni 
Mountains  they  were  scattered  everywhere,  chiefly  in  open  parks  and 
valleys  in  populous  and  noisy  colonies.  He  also  found  them  abun- 
dant from  Laguna  to  Magdalena.  In  the  big  valley  surrounding  the 
Pueblo  of  Zuni  in  1908  the  writer  found  them  scattered  in  more  or 
less  well-defined  colonies  where  they  were  doing  some  mischief  in  the 
Indian  fields  and  occasionally  burrowing  into  the  banks  of  the  newly 
made  irrigation  ditches.  Over  the  Quemado  Valley  still  farther 
south  they  were  equally  abundant  and  in  the  same  scattered  formation 
of  small  groups  or  extensive  colonies.  Over  the  San  Augustine  Plain 
and  through  the  Datil  and  the  northern  part  of  the  Mogollon  Moun- 
tains E.  A.  Goldman  and  Ned  Hollister  reported  them  as  always 
present  in  varying  numbers,  and  in  many  places  extremely  injurious 
to  the  stock  range.  At  Fairview,  in  1909,  Goldman  found  them 
abundant  and  generally  distributed  throughout  the  valley  and  over 
the  bordering  hill  slopes,  although  they  were  reported  to  have 
appeared  there  only  five  years  prior  to  that  time.  The  cattlemen 
estimated  that  over  considerable  areas  they  had  eaten  or  destroyed 
at  least  half  of  the  forage.  Over  the  Chuska  Mountains  in  the 
northwestern  corner  of  the  State  the  writer  found  them  common 
locally  over  the  whole  range  of  the  great  mountain  plateau,  usually 
in  grassy  parks  at  altitudes  ranging  up  to  9,000  feet.  In  some  of 
these  colonies,  however,  they  were  scarce  and  the  ground  showed 
evidence  of  their  having  been  dug  out  by  the  Indians  or  dro  vviied  out 
of  their  burrows  with  streams  of  water  turned  into  them  from  the 
neighboring  creeks  or  springs.  Numerous  colonies  were  also  found 
in  crossing  the  arid  plains  of  the  San  Juan  Valley. 
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During  October  the  prairie  dogs  were  fat  and  sleepy  and  their 
long  fur  looked  fuzzy  and  warm,  as  if  they  were  ready  for  cold 
weather.  Their  burrows  were  constantly  being  dug  out  by  badgers 
and  in  many  places  also  by  the  Navajo  Indians,  and  many  little 
ditches  were  seen  leading  to  their  burrows,  showing  where  the  Nava- 
jos  had  forced  them  out  with  water.  The  Navajo  Indians  have 
always  been  great  hunters,  and  now  that  larger  game  is  scarce,  they 
make  excursions  especially  for  prairie  dogs.  At  Fruitland,  Clarence 
Birdseye  reported  them  coming  in  from  the  country  on  the  north 
side  of  the  valley  loaded  down  with  these  fat  little  delicacies  for  the 
family  fare.  Some  of  the  colonies  had  been  almost  exterminated 
in  this  way. 

Food  habits. — Grass  seems  to  be  the  main  source  of  food  supply 
for  this  species  as  with  other  prairie  dogs,  but  in  autumn  they  seem 
especially  partial  to  the  grass  heads,  which  contain  an  abundance 
of  ripening  seeds.  Along  the  Alamosa  River  E.  A.  Goldman  shot 
several  whose  pouches  contained  fragments  of  the  heads  of  grama 
grass  (Bouteloua  oligostachya)  and  other  grasses  such  as  Afunroa 
squarrosa  and  also  a  few  seeds  of  the  wild  sunflowers  (Verbesina 
encelioides).  He  reported  also  many  plants  and  small  shrubs  cut 
down  by  the  prairie  dogs  near  their  burrows,  but  probably  to  clear 
the  view  rather  than  serve  as  food.  Two  prairie  dogs,  which  were 
shot  for  specimens  in  the  Chuska  Mountains  in  October,  were  very 
fat,  and  their  stomachs  were  distended  mainly  with  finely  masti- 
cated grass,  but  contained  also  a  large  proportion  of  seeds  of  grass 
and  other  green  plants.  Another  shot  for  a  specimen  on  September 
28  south  of  Acoma  was  moderately  fat,  and  the  stomach  contents 
were  largely  seeds  and  heads  of  grama  and  other  grasses  and  some 
other  plants,  parts  of  which  also  were  carried  in  the  cheek  pouches. 
In  most  cases  the  prairie  dogs  find  food  abundant,  but  in  dry  seasons 
they  are  sometimes  obliged  to  abandon  a  locality  and  move  on  to 
places  where  a  fresh  supply  of  grass  can  be  obtained. 

Breeding  habits. — The  arrangement  and  number  of  mammae  in  this 
species  are  the  same  as  in  typical  gunnisoni,  and  the  number  of  young 
is  undoubtedly  the  same,  varying  from  four  to  six.  Near  Reserve 
at  8,000  feet  in  western  Socorro  County  J.  S.  Ligon  reports  the 
first  prairie  dog  seen  out  of  winter  quarters  on  March  4,  1915;  on 
March  12  many  were  seen  and  by  the  20th  apparently  all  were  out. 
On  March  30  they  appeared  to  be  in  the  midst  of  breeding  activity, 
the  males  fighting  and  chasing  one  another  in  great  excitement,  and 
a  female  killed  on  May  4  contained  four  well-grown  embryos. 
Groups  of  five  and  six  small  young  are  often  seen  running  to  a  single 
burrow,  where  they  disappear  or  sit  up  for  a  moment  to  watch  an 
intruder.  On  the  mesa  near  Albuquerque  late  in  June,  1889,  the 
writer  found  numerous  families  of  young  about  the  burrows,  and  at 
that  time  they  were  about  half  grown  and  were  digging  grass  for 
themselves  and,  although  they  were  still  in  family  groups,  were 
raplfcUy  dispensing  with  parental  care. 

Hibernation. — In  the  San  Juan  Valley  after  the  middle  of  October, 
1908,  the  raw,  windy  days  and  cold  nights  with  often  half  an  inch  of 
ice  in  the  mornings  kept  the  prairie  dogs  well  out  of  sight  until  the 
wind  went  down  and,  for  a  short  time,  the  sun  shone  warmly,  when 
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they  would  go  out  and  dig  for  grass  roots  and  fix  up  their  burrows 
for  winter;  but  they  were  fat  and  furry  and  worked  in  a  slow, 
sleepy  manner.  They  were  evidently  on  the  verge  of  hibernation 
and  needed  only  a  cold  snap  to  send  them  to  bed  for  the  winter. 
In  the  mountain  regions  from  7,000  to  8,500  feet  altitude  J.  S.  Ligon 
reports  that  the  prairie  dogs  go  in  about  November  1  and  do  not 
come  out  again  before  about  March  10,  while  at  higher  elevations 
they  sometimes  remain  denned  up  under  deep  snow  five  or  six  months 
of  the  year.  In  the  spring  of  1915  he  reported  that  they  all  came  out 
about  March  15,  even  though  they  had  to  scratch  out  through  6  or  8 
inches  of  snow.  At  their  appearance  they  were  in  most  cases  fairly 
fat.  In  November,  1914,  Ligon  dug  into  a  number  of  prairie-dog 
burrows  to  learn  more  in  regard  to  the  hibernation  of  the  animals, 
but  unfortunately  the  burrows  selected  were  not  occupied  at  that 
time.  He  found  the  burrows  with  a  number  of  branches  below  the 
surface  of  the  ground  and  at  the  ends  of  some  of  these  branches  in 
excavated  pockets  he  found  grass  nests.  Some  of  the  branch  burrows 
extended  only  a  short  distance,  while  others  made  circles  and  came 
back  to  the  main  burrow,  and  they  were  arranged  in  a  great  variety 
of  positions  and  angles  from  perpendicular  to  horizontal.  Many  of 
the  side  branches  and  even  some  of  the  nest  holes  were  filled  with 
loose  earth,  which  in  some  cases  seemed  to  be  used  as  doors  to  close 
the  burrow  behind  the  occupant.  Sometimes  it  was  necessary  for  the 
prairie  dog  to  dig  through  several  feet  of  loose  earth  to  reach  a  safe 
nest.  One  of  the  objects  in  digging  into  these  burrows  was  to  find  if 
stores  of  food  were  laid  up  for  winter  use,  but  as  none  was  discovered 
it  was  evident  that  they  had  either  been  used  or  had  been  deposited 
in  other  burrows.  Unfortunately  Ligon  does  not  give  the  depth  or 
length  of  any  of  these  burrows,  but  in  the  Chuska  Mountains,  where 
the  Indians  had  dug  out  the  prairie  dogs  for  food,  the  holes  commonly 
extended  10  or  15  feet  and  in  some  cases  20  feet  from  the  entrance, 
but  usually  they  were  so  filled  up  with  loose  earth  that  it  was  diffi- 
cult to  say  how  deep  they  had  gone.  Apparently,  however,  in  most 
cases  they  reach  a  depth  of  6  to  8  feet. 

Economic  status. — Among  the  Navajo  Indians  the  Zuni  prairie 
dogs  have  considerable  value  as  game  and  food.  Their  furry  coats, 
if  collected  when  prime,  might  be  made  into  useful  clothing,  as  the 
fur  is  soft,  although  not  very  dense,  and  the  skins  are  strong  and 
durable.  The  small  size  of  the  skins,  however,  seems  to  prohibit 
their  use  as  fur  in  the  present  fur  market. 

When  taken  young  and  well  tamed  prairie  dogs  are  said  to  make 
delightful  pets  for  children,  and  this  might  give  them  a  real  value 
and  fill  a  long-felt  need.  On  the  other  hand,  their  great  abundance 
and  the  extent  of  country  over  which  they  abound  renders  them 
one  of  the  most  injurious  of  rodent  pests.  (Taylor  and  Loftfield, 
1924.)  The  cattlemen  estimate  that  over  considerable  areas  the 
prairie  dogs  eat  or  destroy  at  least  half  of  the  grass  and  on  the  public 
range,  where  it  is  no  one's  special  business  to  kill  them,  they  j^old 
their  own  and  continue  almost  to  hold  the  range.  As  new  farms  are 
opened  in  valleys  where  they  abound,  the  crops  are  often  seriously 
damaged  before  they  can  be  controlled.  The  following  extract  of  a 
letter  from  John  McDermott,  of  Laplata,  San  Juan  County,  in 
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August,  1888,  gives  a  fair  idea  of  what  the  pioneer  has  to  contend 
with  on  prairie-dog  range : 

I  wish  to  ask  your  advice  as  to  the  best  way  for  stopping  the  ravages  of 
prairie  dogs.  They  have  damaged  my  crops  over  $1250  this  season  and  in  spite 
of  all  I  could  do  to  fight  them.  I  have  tried  strychnine  with  wheat  and  corn, 
phosphorized  wheat,  and  Paris  green  and  bran.  With  strychnine  I  killed  a 
few  in  late  fall  and  early  spring,  but  when  there  is  anything  green  to  be  had 
they  will  not  touch  it.  Drowning  them  by  running  water  into  their  holes  is 
the  only  successful  method  I  have  found,  but  it  is  both  slow  and  costly,  as 
their  runways  are  often  so  long  under  ground  as  to  take  from  one-half  hour 
to  an  hour  to  fill  a  hole  with  water.  Bisulphide  of  carbon  is  impracticable  here 
from  its  cost.  The  dealers  in  our  nearest  town  charge  75  cents  per  pound  for 
it.  Some  of  my  neighbors  have  suffered  even  worse  than  I  have,  and  the  dogs 
seem  to  be  increasing  in  spite  of  us. 

In  the  course  of  time,  however,  it  is  always  possible  for  the  ranch- 
man to  clear  his  fields  of  prairie  dogs,  though  often  at  considerable 
expense,  but  on  the  stock  range  they  still  flourish  and  will  until  con- 
certed action  wipes  them  out  over  extensive  areas  so  that  they  will 
not  quickly  return. 

MARMOTA   FLAVIVENTRIS    OBSCURA    Howell 

Dusky  Marmot  ;  Woodchuck  ;  Rockchuck  ;  Pean-che-hah'n&.  of  the 

Taos  Indians 

Marmota  flaviventer  obscura  Howell,  Biol.  Soc.  Wash.  Proc.  27: 16,  1914. 

Type. — Collected  at  west  base  of  Wheeler  Peak,  5  miles  south  of  Twining, 
N.  Mex.,  at  11,300  feet  altitude.  July  4,  1904,  by  Vernon  Bailey. 

General  characters. — A  large,  dark,  grizzled-brown  woodchuck,  with  long, 
bushy,  dark-brown  or  blackish  tail. 

Measurements. — Average  total  length,  655  ;  tail,  204 ;  hind  foot,  91  millimeters. 

Distribution  and  habitat. — Dusky  marmots  are  common  in  the 
higher  mountains  of  northern  New  Mexico  and  southern  Colorado, 
mainly  in  the  Hudsonian  Zone.  There  are  specimens  from  Pecos 
Baldy,  Truchas  Peak,  "Wheeler  Peak,  and  Agua  Fria  Peak.  In  the 
Pecos  Kiver  Mountains  in  August,  1903,  they  were  common  from  a 
little  below  timber  line  at  11,400  feet  to  the  highest  peaks  in  that 
range  or  throughout  the  Hudsonian  and  even  into  Arctic-Alpine  Zone. 
On  the  top  of  Truchas  Peak  at  13,300  feet  one  had  dug  a  burrow 
under  the  triangulation  monument,  and  whistled  at  observers  from 
the  rocks  only  a  little  below.  In  the  Taos  Mountains  in  August  of 
the  following  year  marmots  were  also  abundant  throughout  the 
Hudsonian  Zone  from  11,000  feet  up  to  extreme  timber  line,  and  a 
few  old  signs  were  seen  on  the  very  top  of  Wheeler  Peak  at  13,600 
feet.  Apparently  no  woodchucks  are  known  in  the  low  country  of 
New  Mexico.18 

General  habits. — In  the  Taos  Mountains  from  a  11,400-foot  camp 
at  the  west  base  of  Wheeler  Peak  the  loud  characteristic  whistle 
could  be  heard  from  the  cliffs  across  the  little  lake,  from  the  great 

18A.  H.  Howell  (1915,  p.  55)  in  his  monograph  of  the  genus  in  North  America,  says: 
"  Several  lower  jaws  and  fragments  of  crania,  found  in  a  cave  on  the  Manzano  Mountains 
by  Archibald  Rea,  and  broken  pieces  of  a  skull  secured  by  Dr.  Walter  Hough  from  a 
cave  near  the  Tularosa  River  near  Old  Fort  Tularosa  [in  the  Mosjollon  Mountains] 
indicate  the  former  occurrence  of  this  species  in  those  ranges.  The  jaws  from  the  Man- 
zano Mountains  agree  essentially  with  recent  material,  but  the  fragment  from  the  Tularosa 
River  is  not  specifically  identifiable." 

A  skin  obtained  at  Santa  Fe  in  1874  by  H.  C.  Yarrow  and  recorded  in  the  Wheeler 
survey   (Coues  and  Yarrow,  1875,  p.   123),  undoubtedly  came  from  the  Pecos  Mountains. 
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terminal  moraine  back  of  camp,  and  more  frequently  from  the  long 
rock  slides  on  the  opposite  slope  high  up  on  the  side  of  the  peak. 
Occasionally  one  would  come  down  from  the  rocks  and  run  along 
the  edge  of  the  lake,  where  afterwards  fresh  tracks  on  the  muddy 
shore  were  seen.  In  the  Pecos  River  Mountains  at  the  11,600-foot 
camp  on  the  side  of  Pecos  Baldy  one  lived  in  a  little  cave  in  the 
rocks  close  to  camp  and  grew  tame  enough  to  let  the  writer  pass 
within  25  or  30  feet  in  going  to  the  creek  for  water.  He  was  careful 
not  to  alarm  the  animal,  as  neighbors  at  that  altitude  were  rare, 
and  while  specimens  were  needed,  they  could  be  found  farther 
from  camp.  The  furry  neighbor,  however,  ignorant  of  the  good 
intentions,  after  a  few  days  moved  over  to  the  big  rock  slide 
across  the  small  lake.  In  most  places  the  marmots  were  as  wild  as 
deer  and  it  was  often  difficult  to  get  within  rifle  range  of  one.  A 
warning  chirp  from  the  cliff  above  would  set  all  within  hearing  to 
rushing  over  the  rocks  for  their  dens,  and  they  moved  surprisingly 
fast  for  such  clumsy-looking  animals.  In  one  place  a  family  of  6— 
2  old  ones  and  4  half -grown  young — after  reaching  their  home  in  the 
rocks  chirped  for  a  long  time.  Often,  however,  they  disappear 
almost  as  quickly  as  they  discover  you,  and  the  cause  is  evident. 
Idle  campers  and  would-be  sportsmen  try  their  rifles  just  for  fun  on 
every  woodchuck  they  can  get  sight  of,  often  leaving  them  crippled  or 
dead  where  shot.  It  is  little  wonder  that  pursued  by  man  and  natu- 
ral enemies,  the  woodchucks  make  their  homes  in  the  steep  mountain 
slopes  or  hide  in  the  safe  retreat  of  seams  and  crevices  of  broken 
cliffs  or  the  great  slopes  of  talus,  where  they  can  be  comparatively 
safe  under  the  fathomless  piles  of  broken  rock.  Sometimes  they 
burrow  under  big  bowlders  out  in  the  parks  and  meadows,  where  rich 
mountain  vegetation  affords  an  ample  supply  of  choice  food,  and  in 
some  places  they  make  fairly  well-beaten  trails  from  one  bowlder 
den  to  another  or  across  the  meadow  grass. 

Food  habits. — The  food  of  the  marmots  consists  entirely  of  green 
vegetation,  and  the  stomachs  of  those  collected  for  specimens  were 
found  distended  with  a  great  variety  of  plants  so  finely  chewed  that 
they  could  not  be  identified,  although  the  color  and  texture  of  the 
different  parts  of  the  stomach  contents  indicated  everything  in  sight, 
from  bright-green  grass  to  masses  of  yellow  sedum,  the  heads  of  little 
pink  clovers,  and  other  colored  flowers,  together  with  the  ripening 
seeds  of  many  plants.  Even  by  the  middle  of  August  the  adults 
were  beginning  to  lay  on  a  store  of  fat  for  the  long  winter  sleep, 
while  the  half-grown  young  were  doing  their  best  to  grow  up  and 
get  fat  at  the  same  time. 

Breeding  habits. — One  old  female  that  the  writer  collected  near 
Truchas  Peak  on  August  14  was  with  a  family  of  half -grown  young 
in  the  rock  slide,  but  he  could  not  be  sure  of  the  number  of  young. 
Apparently  there  were  four  or  five  in  sight  at  a  time.  Her  mammae, 
which  had  all  been  in  use  that  season,  were  arranged  in  5  pairs — 1 
pair  of  inguinal,  2  pairs  of  abdominal,  and  2  pairs  of  pectoral.  It  is 
probable,  therefore,  that  five  young  is  about  the  minimum  size  of  the 
litter. 

Hibernation. — At  Twining,  in  1903,  Surber  reported  marmots 
numerous  in  the  vicinity  and  beginning  their  hibernation  around  the 
bases  of  the  peaks  about  the  1st  of  October,  but  he  said  that  they  did 
not  hibernate  at  the  tops  of  the  peaks  for  almost  a  month  later.     This 
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probably  means  merely  that  the  old  ones,  which  became  fat  early, 
went  into  winter  quarters  as  soon  as  they  had  accumulated  their  store 
of  fat,  while  the  younger  animals,  as  is  usual  with  this  group  and 
many  of  the  ground  squirrels,  remain  active  as  long  as  possible  to 
accumulate  enough  fat  to  carry  them  through  the  winter,  and  do  not 
enter  their  winter  dens  until  actually  forced  to  by  the  cold  weather. 
An  interesting  note  on  the  hibernation  of  this  species  of  woodchuck 
at  Ophir,  Colo.,  was  made  by  S.  E.  Osborn.  The  animal  was  found  in 
midwinter  in  the  Silver  Mountain  Tunnel,  where,  Osborn  says 
(1892),  he- 
had  packed  in  grass  for  a  nest,  and  taken  up  his  winter  quarters.  He  was 
rolled  up  like  a  ball,  with  his  fore  paws  over  his  eyes ;  we  pulled  his  paws  away, 
and  his  eyes  were  closed ;  all  efforts  to  awaken  him  were  futile,  he  would  yawn 
like  a  boy  that  had  been  disturbed  when  sleeping  soundly,  return  his  paws  to 
his  eyes,  and  curl  himself  up  in  his  original  position. 

At  the  high  altitudes  where  these  animals  live  there  are  few  observ- 
ers at  the  time  when  they  come  out  of  hibernation  in  spring  and  no 
records  to  show  just  when  they  appear,  but  it  is  a  long  sleep  between 
the  1st  of  October  and  the  time  when  any  bare  ground  can  be  found 
around  these  peaks. 

Family  MURIDAE:  Old-World  Rats  and  Mice 
RATTUS  NORVEGICUS    (Erxleben) 
Brown   Rat;    Wharf   Rat 
[Hus]  norvegwus  Erxleben,  Syst.  Regni  Anim.  1 :  381,  1777. 

Type  locality. — Norway. 

General  cliaraoteis. — The  nose  of  the  brown  rat  is  long  and  pointed,  the 
ears  are  narrow,  the  tail  long  and  tapering,  half  naked  and  scaly,  the  fur 
thin  and  coarse,  and  the  color  buffy  brownish  above,   soiled   whitish   below. 

Measurements. — A  medium-sized  adult  male  measures  in  total  length,  455; 
tail,  210 ;  hind  foot,  44  millimeters,  and  weighs  about  a  pound. 

Distribution  and  habitat. — Introduced  in  the  colonial  days  about 
1775  from  Europe,  wharf  rats  have  found  their  way  over  most  of 
the  settled  parts  of  this  country,  except  the  arid  desert  regions. 
Woodhouse  (1854,  p.  48)  reported  them  as  found  throughout  all  the 
white  settlements  of  New  Mexico  in  1851.  In  1889  the  writer  found 
them  common  at  Albuquerque,  in  the  Rio  Grande  Valley,  and  in 
1902  Gaut  reported  them  common  at  Santa  Rosa,  in  the  Pecos  Valley. 
It  is  probable  that  they  are  found  at  most,  if  not  all,  of  the  railroad 
towns  in  the  State,  but  fortunately  in  this  arid  region  they  do  not 
spread  far  into  the  country,  and  many  extensive  areas  seem  to  be 
entirely  free  from  them.  In  an  open  country  they  are  not  able  to 
protect  themselves  from  numerous  enemies  and  consequently  are 
restricted  in  range  to  towns  and  dwellings  where  they  can  obtain 
cover  and  a  supply  of  food  and  water. 

General  habits. — In  habits  the  rats  are  generally  filthy  scavengers, 
keeping  under  floors  and  within  the  walls  of  buildings,  where  they 
are  safe  from  enemies  and  can  prey  upon  garbage  and  refuse  as  well 
as  upon  the  stores  of  food  and  grain  that  are  with  difficulty  pro- 
tected from  them.  They  burrow  readily  in  the  ground  and  often 
gain  entrance  to  buildings  by  burrowing  under  walls  and  into  cel- 
lars. They  can  also  climb  and  will  get  over  walls  and  wire  fences 
that  they  can  not  get  under  or  through.     Their  voices  are  often 
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heard  as  they  fight,  squeal,  and  chatter  in  the  walls  or  under  floors, 
and  in  every  way  they  deserve  the  disgust  associated  with  the  name 
of  rat. 

Food  habits. — In  food  habits  they  are  omnivorous,  accepting  any- 
thing in  the  way  of  grain,  provisions,  fruit,  meat,  vegetables,  gar- 
bage, or  any  refuse  of  an  edible  nature.  They  drink  a  great  deal 
and  will  not  remain  where  water  is  not  accessible. 

Breeding  habits. — Rats  are  prolific  breeders,  producing  litters  of 
from  eight  to  more  than  a  dozen  young  at  frequent  intervals  through- 
out a  large  part  of  the  year. 

Economic  statics. — The  continual  destruction  of  grain,  food,  and 
various  stores  by  rats  produces  an  enormous  annual  loss  throughout 
the  country,  besides  that  caused  by  fires,  which  they  are  instrumental 
in  starting  by  gnawing  the  insulation  from  electric  wires;  but  most 
serious  are  the  diseases  which  they  convey  from  place  to  place. 
Constant  warfare  on  rats  is  necessary  to  keep  their  numbers  within 
bounds,  and  a  bulletin  has  been  prepared  by  the  Bureau  of  Biolog- 
ical Survey,  giving  the  most  effective  and  economical  methods  for 
their  destruction  (Silver,  1927). 

RATTUS  ALEXANDRINUS  (Geoffboy) 

Roof  Rat 

Mus  alexandrinus  Geoffroy,  Description  de  l'Egypte,  Mammiferes,  p.  733,  1818. 

Type  locality. — Alexandria,  Egypt. 

General  characters. — Smaller  and  slenderer  than  the  wharf  rat,  with  larger 
ears  and  longer,  slenderer  tail,  which  exceeds  in  length  the  head  and  body. 
Color,  brownish  gray  above  with  usually  a  white  belly. 

Measurements. — An  adult  male  measures  in  total  length,  410 ;  tail,  234 ;  foot, 
37  millimeters. 

Distribution  and  habitat. — One  specimen  of  the  roof  rat  in  the 
collection  of  the  College  of  Agriculture  and  Mechanic  Arts  at  Mesilla 
Park,  taken  at  Las  Cruces  in  October,  1914,  by  A.  Archer,  seems  to 
furnish  the  only  record  for  New  Mexico.  Mearns  records  the  roof 
rat  from  El  Paso,  Tex.,  and  points  in  southern  Arizona,  but  usually 
this  species  is  found  near  the  coasts  of  the  southern  United  States, 
where  it  has  been  introduced  from  ships  and  has  spread  but  a  short 
distance  inland.  It  is  less  restricted  to  towns  and  buildings  than  the 
the  wharf  rat,  and  its  possible  occupation  of  the  arid  valleys  of 
southern  New  Mexico  and  Arizona  suggests  a  dangerous  tendency 
in  these  areas  of  intensive  agriculture. 

MUS  MUSCULUS  MUSCULUS  Linnaeus 
House  Mouse 
[Mus]  musoulus  Linnaeus,  Syst.  Nat.,  Ed.  10,  v.  1,  p.  62,  1758. 

Type  locality. — Sweden. 

General  characters. — This  is  a  sleek  little  mouse  with  sharp  nose,  and  long 
tapering  tail,  nearly  naked  and  finely  scaled;  the  color  of  the  upperparts  is 
buffy  brown,  the  lower  parts  usually  buffy  gray. 

Measurements. — An  old  male  measures  in  total  length,  165;  tail,  98;  hind 
foot,  19  millimeters. 

Distribution  and  habitat. — The  house  mice  were  introduced  from 
Europe  with  the  early  settlement  of  the  country.  Woodhouse  (1854, 
p.  48)  reported  them  as  common  about  all  the  settlements  in  New 
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Mexico  in  1851,  and  to-day  there  are  probably  few  ranches  or  houses 
in  the  State  where  they  are  not  found.  In  1889  the  writer  found 
them  common  in  the  little  mining  camp  of  San  Pedro  in  the  Sandia 
Mountains  east  of  Albuquerque  at  a  time  when  that  new  camp  was 
mainly  a  settlement  of  tents.  They  were  also  common  at  that  time  in 
and  about  Albuquerque,  and  in  1893  Loring  found  them  in  the 
meadows  and  along  the  irrigation  ditches  at  Aztec  in  the  extreme 
northwestern  part  of  the  State.  They  are  not  only  abundant  and 
troublesome  in  houses,  storehouses,  barns,  and  stables,  but  they  have 
spread  to  the  fields  and  meadows,  where  they  are  one  of  the  most 
abundant  and  destructive  of  the  small  rodents  in  the  farming  dis- 
tricts of  the  State.  At  Redrock,  E.  A.  Goldman  reported  one  caught 
in  a  weedy  field  a  quarter  of  a  mile  from  the  nearest  house,  and  at 
Farmington  and  Fruitland  Clarence  Birdseye  reported  them  abund- 
ant among  the  weeds  and  in  the  grain  and  alfalfa  fields  along  the 
ditches,  often  in  company  with  meadow  mice,  harvest  mice,  and 
white-footed  mice.  They  readily  adapt  themselves  to  wild  life, 
where  vegetation  or  any  old  trash  affords  cover  from  their  numerous 
enemies  and  where  there  is  a  supply  of  grain  and  seeds  for  food. 

Food  habits. — In  choice  of  food  they  are  as  omnivorous  as  the 
rats,  accepting  anything  in  the  way  of  grain,  seeds,  fruit,  vegetables, 
meat,  garbage,  and  any  old  refuse. 

Breeding  habits. — House  mice  are  very  prolific,  producing  large 
litters  of  young  at  frequent  intervals  and  quickly  increasing  in 
numbers  to  the  carrying  capacity  of  any  locality  where  they  become 
established.  It  is  only  through  a  host  of  enemies  that  they  are 
kept  within  bounds  and  from  doing  great  injury. 

Economic  status. — These  house  mice,  which  are  of  no  possible 
value,  are  among  the  most  destructive  of  small  rodent  pests,  and 
every  effort  is  required  to  protect  crops  and  foods  from  their  ravages. 
So  far  as  possible  buildings  should  be  made  both  rat  and  mouse  proof, 
but  it  is  not  always  possible  to  exclude  these  little  intruders,  as  they 
are  brought  in  under  cover  of  boxes  or  crates,  and  they  quickly 
establish  themselves  and  multiply  rapidly.  The  damage  done  uy  the 
mice  is  sometimes  more  than  equaled,  however,  by  that  of  domestic 
cats,  which  are  usually  kept  to  control  their  abundance  and  which  in 
many  cases  feed  to  a  far  greater  extent  on  the  native  song  and 
insectivorous  birds  than  upon  the  mice  that  run  riot  in  fields  and 
buildings. 

Family  CRICETIDAE:  American  Rats  and  Mice 

ONYCHOMYS    LEUCOGASTER    MELANOPHRYS    Merriam 

Grasshopper  Mouse;   Calling  Mouse;   Scorpion  Mouse;   Ho-o-la  of  the 
Moki   Indians    (Fisher) 

Onychomys  leucogaster  melanophrys  Merriam,  North  Amer.  Fauna  No.  2,  p.  2, 

1889. 
Onychomys  melanophrys  pallescens  Merriam,  North  Amer.  Fauna  No.  3,  p.  61, 

1890.     Type  from  Moki  Pueblo,  Ariz. 

Type. — Collected   at   Kanab,   Utah,   December  22,   1888,   by   Vernon   Bailey. 

General  characters. — This  grasshopper  mouse  is  a  bright-colored  southern 
form  of  the  northern  grasshopper  mouse  Onychomys  levk-og  aster.  It  is  a 
plump  little  animal,  with  small  ears  and  rather  short,  tapering  tail.  In  fully 
adult  pelage  the  upper  parts  are  a  bright  cinnamon  buff,  with  the  upper  middle 
portion  of  the  ear  blackish ;  the  lower  parts,  feet,  lower  surface,  and  tip  of 
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tail  pure  white.  Immature  specimens  are  pale  slate  gray  above,  becoming 
darker  gray  as  they  reach  maturity  and  dark  grayish  buff  during  the  first 
winter,  often  with  considerable  wash  of  blackish  over  the  back.  The  skull, 
compared  with  that  of  leucogastcr,  is  long  and  narrow,  with  relatively  longer, 
slenderer   rostrum. 

Measurements. — The  type,  an  adult  male,  measures  in  total  length,  145 ; 
tail,  41 ;  hind  foot,  21  millimeters.  Other  specimens  from  various  localities 
average  154,  44,  22  millimeters,  respectively,  and  run  as  high  as  163,  55,  23 
millimeters. 

Distribution  and  habitat. — The  scorpion  mice  inhabit  the  whole 
Upper  Sonoran  Zone  area  of  northwestern  New  Mexico,  both  on  the 
open  plains  and  valleys  and  in  the  scattered  juniper  and  nut  pine 
country.  (Fig.  20.)  They  are  animals  of  the  open  country,  evi- 
dently preferring  the  more  arid  and  barren  areas,  where  they  are  in 

places  abundant,  although 
generally  of  scattered  and 
infrequent  occurrence. 

General  habits.  —  The 
names  "grasshopper 
mouse "  and  "  scorpion 
mouse"  refer  to  the  food 
of  this  little  animal,  while 
the  name  "  calling  mouse  " 
refers  to  its  very  unusual 
voice.  In  camp  on  a  still 
night  one  often  hears  a  fine, 
shrill  whistle  or  prolonged 
squeak,  insectlike  in  atten- 
uated quality  but  as  smooth 
and  prolonged  as  the  hunt- 
ing call  of  the  timber  wolf, 
and  next  morning  often 
finds  some  of  these  little 
hunters  in  traps  near  by. 
In  captivity  the  mice  utter 
their  calls  from  cage  to 
cage,  or  if  taken  away  from 
their  companions,  or  if 
alone  when  the  mating 
season  arrives  and  warm  nights  stir  their  social  instincts.  Often 
from  their  cages  in  the  evening  the  fine  call  note  rings  out,  repeated 
at  irregular  intervals,  and  on  a  few  fortunate  occasions  the  writer 
has  watched  one  throw  up  its  head,  and  with  open  mouth  and 
closed  eyes  send  forth  its  call  exactly  as  he  has  watched  a  lone  wolf 
give  its  prolonged  howl  from  the  snow-covered  crest  of  a  far  ridge. 
With  the  difference  in  size  of  the  animals  allowed  for,  the  calls  are 
not  so  different ;  it  is  merely  that  the  voice  of  the  calling  mouse  is  so 
attenuated  that  only  keen  ears  can  detect  it. 

These  little  rodents  are  among  the  most  interesting  of  their  group, 
in  that  their  highly  carnivorous  and  insectivorous  tastes  have  modi- 
fied their  rodent  habits.  Though  they  doubtless  have  definite  homes, 
they  are  found  so  generally  scattered  over  the  country  as  to  suggest 
the  wandering  traits  of  larger  predacious  mammals.  They  are 
caught  in  traps  set  almost  anywhere  over  the  open  country,  but  the 


Figure  20. — Distribution  of  grasshopper  mice  in 
New  Mexico :  1,  Onychomys  leucogaater  arcti- 
ceps ;  2,  O.  leucogastcr  melanophrys ;  3,  0.  leu- 
cogastcr ruidosae;  4,  O.  torridus  torridus 
Type  localities  circled. 
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experienced  collector  rarely  sets  traps  especially  for  them,  as  they 
leave  no  trace  or  signs  of  habitation.  In  sandy  spots  their  pudgy, 
round  tracks  may  often  be  distinguished  from  the  slenderer  foot- 
prints of  P&fomysam  and  Perognathus,  but  they  seem  never  to  lead 
to  or  from  any  definite  place  or  abode.  Where  most  abundant  the 
mice  are  taken  in  traps  set  at  the  burrows  of  kangaroo  rats,  pocket 
mice,  and  ground  squirrels,  but  perhaps  most  frequently  in  old 
deserted  badger  holes.  They  evidently  occupy  any  burrow  found 
deserted  or  from  which  they  can  evict  the  owner,  although  it  is  prob- 
able that  they  make  burrows  for  themselves  and  for  their  nests  and 
young.  Old  badger  and  prairie-dog  burrows  are  probably  fruitful 
fields  of  search  for  their  insect  prey. 

Many  are  caught  in  traps  set  across  little  furrows  made  by  drag- 
ging the  heel  through  the  sand,  for  they  never  cross  such  a  mark 
without  investigating  it  to  its  full  length,  and  their  omnivorous 
tastes  and  unsuspicious  natures  make  them  easy  victims  of  any  kind 
of  small  trap  with  almost  any  form  of  bait.  If  the  trap  already 
contains  some  other  kind  of  mouse  they  at  once  fall  to  and  feast  upon 
its  flesh,  thus  ruining  many  important  specimens  for  the  collector. 
Generally  only  a  few  scorpion  mice  are  taken  at  one  locality,  not 
because  they  are  rare  but  because  there  is  no  definite  way  of  finding 
where  they  live.  Occasionally,  however,  they  are  found  in  unusual 
abundance  and  fill  the  traps  in  advance  of  other  species.  At  Win- 
gate  in  June,  1905,  Hollister  found  them  extremely  abundant  in  the 
valley  of  the  Rio  Puerco.  They  were  caught  at  all  places  where  traps 
were  set  in  the  open  valley  and  evidently  at  their  own  burrows, 
which  were  usually  under  cover  of  low  bushes  in  sandy  soil.  Several 
were  caught  in  traps  set  for  pocket  gophers  down  to  a  depth  of  20 
inches  below  the  ground.  During  his  stay  of  10  days  at  that  locality 
he  made  up  a  fine  series  of  32  specimens,  mainly  adults,  and  threw 
away  a  large  number  of  immature  and  imperfect  individuals. 

Along  the  Chama  River,  Gaut  and  the  writer  collected  them  at 
Stinking  Spring  Lake  [Burford  Lake],  and  others  just  above  the 
Colorado  line  in  the  Rio  Grande  Valley  near  Antonito,  Colo.,  which 
carries  their  range  along  both  of  these  valleys  in  the  Upper  Sonoran 
Zone. 

At  Stinking  Spring  Lake  one  was  heard  almost  every  evening  near 
camp.  Its  fine  shrill  whistle  would  sound  repeatedly  from  the  sage- 
brush just  at  dark  in  a  prolonged  note  so  thin  and  piercing  that  its 
vibrations  must  have  been  about  the  limit  of  rapidity  to  which  human 
ears  are  attuned.  This  note  was  frequently  heard  at  camps  all  over 
the  plains  country.  It  is  heard  mostly  at  night  and  frequently  in  the 
early  evening,  but  occasionally  at  any  time  of  night  up  to  the  dusk  of 
early  morning.  It  is  doubtless  a  call  note  like  the  howl  of  the  wolf, 
or  possibly  a  warning  or  danger  signal.  The  writer  first  became  fa- 
miliar with  the  note  from  a  tame  specimen  of  the  northern  grasshop- 
per mouse  kept  in  his  room,  and  has  never  failed  to  recognize  it  since 
whenever  heard.  His  reason  for  believing  it  a  call  note  rather  than 
a.  note  of  alarm  is  that  the  several  individuals  that  he  has  kept  alive 
showed  no  signs  of  fear  or  timidity.  They  were  unafraid  from  the 
first,  made  no  objections  to  being  handled,  and  proved  both  gentle 
and  interesting  pets. 
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Food  habits. — The  stomachs  of  these  scorpion  mice  are  usually- 
found  to  contain  the  remains  of  a  great  variety  of  insects,  including 
grasshoppers,  crickets,  scorpions,  mole  crickets,  beetles,  caterpillars, 
cutworms,  and  insect  eggs;  also  the  flesh  and  hair  of  many  small 
mammals  that  they  kill  or  find  in  traps;  occasional  lizards,  and  nu- 
merous weed  seeds.  (Bailey  and  Sperry,  1929.)  Near  Acoma  one  ate 
a  pocket  mouse  that  the  writer  had  trapped  with  great  difficulty  and 
needed  for  a  specimen.  Near  Fruitland,  Clarence  Birdseye  reported 
a  kangaroo  rat  and  another  scorpion  mouse  eaten  in  his  traps.  Fresh 
meat  seems  to  be  a  favorite  food,  but  they  will  also  take  any  kind  of 
rolled  oats  or  grain  used  for  trap  bait,  and  the  stomach  contents 
usually  show  more  or  less  of  the  remains  of  seeds. 

Breeding  habits. — At  Wingate,  Hollister  took  two  females  on  June 
21,  containing  four  and  five  embryos,  respectively.  The  females  have 
3  pair  of  mammae,  arranged  in  2  pairs  of  inguinal  and  1  pair  of 
pectoral.  Four  and  five  seem  to  be  the  common  number  of  fetuses  in 
this  group,  but  as  these  are  usually  arranged  two  on  one  side  and  three 
on  the  other,  it  is  evident  that  six  is  the  normal  maximum  to  a  litter. 
The  breeding  dates  would  indicate  that  more  than  one  litter  is  pro- 
duced in  a  season,  and  young  of  various  ages  from  just  large  enough 
to  be  out  to  nearly  full  grown  are  often  caught  at  the  same  place  and 
time.  Although  rather  prolific,  the  scorpion  mice  have  enough 
enemies  to  keep  down  their  abundance  and  their  life  in  the  open 
renders  them  especially  exposed  to  nocturnal  birds  and  beasts  of  prey. 

Hibernation. — In  winter  the  adults  often  become  quite  fat,  and  the 
tails  swollen  with  a  thick  layer  of  fat  under  the  skin,  but  in  New 
Mexico  they  evidently  do  not  hibernate,  as  they  are  caught  at  all 
times  during  the  year.  The  actual  type  of  melanophrys  was  caught 
at  Kanab,  Utah,  December  22,  1888,  while  there  was  a  little  snow  on 
the  ground  and  the  nights  were  freezing  cold.  They  have  not  been 
found  storing  up  food  or  carrying  it  in  their  cheek  pouches,  and  there 
seems  to  be  no  evidence  that  they  make  any  provision  for  the  future. 
Even  in  midwinter  they  find  some  insects  and  mice  with  which  to 
vary  their  diet,  and  in  the  deep  burrows  of  larger  animals  where 
numerous  insects  gather  to  spend  the  winter  they  find  abundance  of 
choice  food. 

Economic  status. — Usually  these  mice  are  not  sufficiently  abundant 
to  be  of  any  great  economic  importance,  and  if  they  were  abundant 
their  beneficial  food  habits  would  overbalance  the  slight  mischief 
they  might  occasionally  do.  It  is  evident  from  the  numerous  cases 
in  which  the  flesh  and  hair  of  other  mice  are  found  in  their 
stomachs  that  they  often  capture  and  devour  other  species  of  mice 
as  well  as  numerous  insects. 

For  several  years  the  writer  kept  and  bred  them  at  his  home  at 
Washington,  where  they  proved  useful  as  well  as  interesting.  Two 
were  given  a  nest  box  in  the  kitchen  where  they  soon  exterminated 
the  cockroaches  at  night  and  so  consistently  slept  through  the  day  that 
they  were  unnoticed  by  the  cook.  They  never  climbed  above  the  floor 
nor  did  any  mischief,  but  legs  and  shells  of  cockroaches  could  be 
found  all  around  the  edges  of  the  floor.  They  were  then  given  the 
freedom  of  the  basement  with  an  open  cage  for  a  nest  and  well  sup- 
plied with  water  and  sunflower  seeds.    For  more  than  a  year  they 
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lived  comfortably  and  so  thoroughly  exterminated  all  insect  pests 
that  no  more  cockroaches  appeared  again  for  a  couple  of  years.  The 
grasshopper  mice  made  no  trouble  and  were  in  no  way  objectionable 
in  the  basement.     They  seemed  never  to  climb  above  the  floor. 

The  experiment  of  using  them  to  keep  down  insect  pests  in  green- 
houses and  gardens  is  well  worth  trying  and  could  easily  be  managed 
in  any  inclosure  from  which  they  could  not  escape.  They  are  easily 
caught  alive  in  small  box  traps,  and  in  places  where  they  are  common 
tin  cans  sunk  below  the  surface  of  the  ground  should  catch  them  in 
considerable  numbers.  They  seem  to  have  no  inclination  to  climb 
but  in  confinement  would  probably  burrow  into  the  earth  or  find  any 
small  openings  through  which  to  escape.  If  they  could  be  made 
serviceable  in  dwellings  and  greenhouses  as  well  as  interesting  and 
attractive  pets  for  children,  they  would  fill  an  important  place  in  our 
domestic  economy. 

ONYCHOMYS    LEUCOGASTER   ARCTICEPS    Rhoads 
Southern  Plains  Grasshopper  Mouse 
Onychomys  arcticeps  Rhoads,  Acad.  Nat.  Sci.  Phila.  Proc.  1898 :  194,  1899. 

Type. — Collected  at  Clapham,  Union  County,  N.  Mex.,  November  7,  1893,  by 
Ernest  Thompson  Seton. 

General  characters. — Very  similar  to  melanophrys  but  averaging  slightly 
duller  in  coloration,  more  buffy  and  less  cinnamon  in  adult  pelage. 

Measurements. — Average :  Total  length,  151 ;  tail,  42 ;  hind  foot,  21  millime- 
ters.    Maximum  measurements :  170,  53,  and  23  millimeters,  respectively. 

Distribution  and  habitat. — The  southern  Plains  grasshopper  mouse 
is  found  on  the  Upper  Sonoran  plains  of  eastern  New  Mexico,  includ- 
ing the  Pecos  Valley  from  Carlsbad  to  Santa  Rosa,  grading  insensi- 
bly into  ruidosae  farther  west.  At  Carlsbad  and  Koswell  it  enters 
the  edge  of  Lower  Sonoran  Zone  with  a  mixture  of  other  Upper 
Sonoran  species,  but  nowhere  extends  into  pure  Lower  Sonoran. 
(Fig.  20.)     It  is  a  mouse  of  the  grassy  and  weedy  plains  country. 

General  habits. — Like  other  species  of  the  genus  these  pretty,  soft- 
furred,  clean  little  mice  wander  about  like  predatory  animals  rather 
than  like  ordinary  rodents.  They  are  caught  in  traps  set  for  other 
animals  in  runways,  burrows,  open  places,  under  the  weeds  and 
wolfberry  bushes  along  the  gulches,  or  out  on  the  short  grass  plains 
where  there  is  no  cover.  They  seem  as  much  at  home  as  the  badger, 
with  only  the  good  mellow  earth  to  burrow  in  and  plenty  of  game 
below  the  surface  if  not  on  top.  They  are  nocturnal  rovers,  but  are 
bright  and  lively  in  the  daytime  if  captured  and  kept  where  they 
can  be  observed  and  handled,  and,  unlike  most  rodents,  when  cap- 
tured they  are  unusually  gentle  and  unafraid. 

Like  the  scorpion  mouse  their  shrill  little  voice  is  often  heard  at 
night,  and  in  the  morning  round  of  the  traps  some  choice  catch  may 
be  found  half  eaten  as  evidence  of  their  presence.  They  are  easily 
caught  if  at  all  common,  for  they  seem  to  have  no  fear  of  traps  or 
man,  and  will  blunder  into  any  kind  of  trap  that  offers  food  or  a 
mousy  odor. 

Breeding  habits. — The  mammae  of  the  females  are  arranged  in 
two  pairs  of  inguinal  and  one  pair  of  pectoral,  and  the  number  of 
young  in  a  litter  as  indicated  by  the  embryos  is  usually  four,  although 
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five  and  six  are  sometimes  found.  As  the  females  are  found  contain- 
ing embryos  in  April,  May,  June,  July,  and  August,  evidently  more 
than  one  litter  is  raised  in  a  year. 

ONYCHOMYS  LEUCOGASTER  RUIDOSAE  Rehn 
Ruidoso  Grasshopper  Mouse 
Onychomys  ruidosae  Rehn,  Acad.  Nat.  Sci.  Phila.  Proc.  55:  22,  1903. 

Type. — Collected  at  Ruidoso  (Hales  ranch),  N.  Mex.,  September  19,  1S98,  by 
C.  M.  Barber. 

General  characters. — Similar  to  nxelaiiwphrys  and  aroticeps  but  slightly 
darker  in  coloration ;  size  about  the  same  or  slightly  larger. 

Measurements. — Average  total  length,  159 ;  tail,  49  ;  hind  foot,  22.2  millimeters ; 
maximum :  167,  55,  and  24  millimeters,  respectively. 

Distribution  and  habitat. — The  Ruidoso  grasshopper  mouse  ranges 
over  the  Upper  Sonoran  mesas  and  foothills  of  central  and  south- 
western New  Mexico  and  west  into  Arizona  and  south  into  Mexico. 
(Fig.  20.)  The  animals  are  generally  found  among  the  desert  shrubs 
collectively  called  sagebrush,  greasebush,  and  rabbit  brush,  but  also 
out  on  the  sandy  flats  and  even  among  the  scattered  nut  pines  and 
junipers  .  At  Jarilla,  Gaut  caught  one  among  the  mesquite  bushes, 
and  at  Lake  Valley  E.  A.  Goldman  took  one  under  a  desert  willow 
bush,  but  both  were  at  the  edge  of  the  Lower  Sonoran  Zone.  At 
Mesilla,  Deming,  and  Hachita  they  were  also  at  the  extreme  lower 
edge  of  their  zone,  but  at  such  localities  they  were  thrown  with  many 
species  of  plants  that  do  not  extend  over  much  of  their  range,  and 
were  beginning  to  grade  toward  the  paler  albescens  of  Chihuahua. 
The  mice  were  common  in  the  foothill  region  of  the  White,  Capitan, 
Jicarilla,  Manzano,  and  Sandia  Mountains,  and  west  of  the  Rio 
Grande  Hollister  found  them  abundant  near  Burleigh,  in  the  grassy 
parks  of  the  Bear  Spring  Mountains  up  to  nearly  8,000  feet,  and  also 
in  the  grassy  parks  and  openings  and  sandy  sections  in  the  Gallina 
and  Datil  Ranges. 

General  habits. — Of  the  24  specimens  collected  by  Hollister  some 
were  trapped  at  the  entrances  of  kangaroo-rat  and  ground-squirrel 
burrows  and  one  deep  down  in  a  pocket-gopher  burrow.  On  the 
San  Augustine  Plains  E.  A.  Goldman  found  them  common  under  the 
greasebush  in  the  loose  sandy  soil  of  the  open,  and  up  into  the  edge 
of  the  pinyon  belt.  One  was  found  in  the  stomach  of  the  New  Mexico 
desert  fox,  while  some  of  those  caught  had  been  eaten  by  more  fortu- 
nate companions.  On  Cactus  Flat  between  the  Gila  and  San  Fran- 
cisco Rivers,  the  writer  caught  three  in  one  night  near  his  camp  in 
traps  set  at  burrows  of  kangaroo  rats.  At  Deming  he  found  them 
abundant  in  December,  1889,  and  in  August,  1908,  Goldman  found 
them  still  common  near  there  and  living  in  similar  burrows  in  the 
sand  dunes  among  the  mesquite  bushes. 

Food  habits. — At  San  Pedro  in  the  Sandia  Mountains  the  writer 
caught  these  mice  in  traps  baited  with  cheese,  bread,  and  rolled  oats. 
In  one  trap  he  found  the  head  and  part  of  the  skin  of  a  harvest 
mouse  (Reithrodontomys),  and  in  another  trap  near  by  a  grass- 
hopper mouse  whose  stomach  contained  the  missing  parts  of  the 
victim.  At  Cactus  Flat  a  grasshopper  mouse  ate  about  half  of  a  five- 
toed  kangaroo  rat  from  one  of  the  writer's  traps  before  getting  into 
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A,  Arizona  grasshopper  mouse  (Onychomys  torridus  torridus)  eating  a  grasshopper;  B,  long-nosed 
deer  mouse  (Peromyscus  nasutus)  from  Colorado.    (Photo  by  E.  R.  Warren) 
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another  near  by.  Its  stomach  contained  the  freshly  eaten  flesh  and 
hair  of  the  rat,  besides  some  insects  and  seeds.  The  stomachs  of  two 
others  were  full  of  about  equal  quantities  of  seeds  and  insects.  At 
Deming  the  mice  ate  four  or  five  kangaroo  rats  and  three  of  their 
own  kind  from  the  traps,  but  the  stomachs  of  most  of  those  taken 
were  full  of  sunflower  and  little  wild-bean  seeds  with  a  mixture  of 
indeterminable  insect  remains. 

Breeding  habits. — At  Socorro  E.  A.  Goldman  caught  a  female  on 
August  19,  1909,  containing  four  embryos,  and  at  San  Pedro  on  July 
10,  18S9,  the  writer  collected  a  female  containing  four  well-grown 
embryos  and  at  the  same  time  caught  several  half-grown  young. 
Apparently  two  or  more  litters  are  raised  in  a  season  under  favorable 
circumstances,  but  the  breeding  season  in  this  group  seems  to  be  very 
irregular. 

ONYCHOMYS   TORRIDUS   TORRIDUS    (Cotjes) 
Arizona   Grasshopper   Mouse 

Hesperomys   (Onychomys)   torridus  Coues,  Acad.  Nat.  Sci.  Phila.  Proc.  1874: 

183,  1874. 
Onychomys  torridus  arenicola  Mearns,  U.   S.  Natl.  Mus.  Proc.   19:   139,  1896. 

Type  from  Rio  Grande,  6  miles  above  El  Paso,  Tex. 

Type. — Collected  at  Camp  Grant,  Graham  County,  Ariz.,  June  10,  1867,  by 
Edward  Palmer. 

General  characters. — A  small  and  relatively  long-tailed  grasshopper  mouse, 
entirely  distinct  from  members  of  the  leucogaster  group.  The  autumn  and 
winter  pelage  of  adults  is  a  bright  cinnamon  buff  over  the  upper  parts,  very 
similar  in  color  to  the  corresponding  pelage  of  melanophrys.  The  underparts, 
feet,  tip,  and  lower  side  of  tail  are  pure  white.  In  spring  and  early  summer 
the  general  color  is  slightly  paler.  The  young  and  immature  are  bluish  or 
dull  gray.  The  skulls,  compared  with  those  of  melanophrys,  are  small  and 
slender  and  the  interpterygoid  space  is  evenly  rounded  against  the  posterior 
shelf  of  palate. 

Measurements. — An  adult  female  from  near  the  type  locality  measures,  total 
length,  151 ;  tail,  54 ;  hind  foot,  21  millimeters.  A  male  from  near  Tucson 
measures  148,  48,  and  21  millimeters,  respectively ;  ear  from  notch,  17  milli- 
meters; and  weighed  26.8  grams.  The  tail  usually  measures  more  than  half 
the  combined  length  of  head  and  body,  while  in  the  leucogaster  group  it  is 
commonly  less  than  half. 

Distribution  and  habitat. — The  little  Arizona  grasshopper  mouse 
(pi.  8,  A)  has  a  wide  distribution  in  the  Lower  Sonoran  valleys' 
of  southern  New  Mexico.  (Fig.  20.)  Specimens  from  Carlsbad, 
Tularosa,  several  localities  in  the  Tularosa  Valley,  the  base  of  the 
Organ,  Franklin,  and  San  Andres  Mountains,  Socorro,  Hillsboro, 
near  Hachita  and  Silver  City,  Redrock,  Glenwood,  and  Pleasanton, 
N.  Mex.,  and  El  Paso,  Tex.,  carry  its  range  practically  over  all  the 
Lower  Sonoran  valleys  of  the  State.  At  Silver  City  it  comes  into 
the  edge  of  the  Upper  Sonoran.  Its  range  meets  that  of  the  Upper 
Sonoran  ruidosae,  but  the  two  do  not  overlap  to  any  great  extent, 
torridus  occupying  the  most  arid  desert  valleys  of  the  mesquite  and 
creosote-bush  area. 

General  habits. — In  habits  the  Arizona  grasshopper  mice  do  not 
differ  greatly  from  their  larger  relatives.  They  seem  to  be  generally 
distributed  over  the  desert  valleys,  where  they  are  caught  at  all  sorts 
of  burrows,  some  of  which  they  evidently  dig  for  homes,  others  being 
borrowed  or  appropriated.     They  seem  to  prefer  sandy  or  mellow 
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ground  and  are  generally  caught  in  traps  set  for  other  animals  at 
the  entrances  of  burrows  or  in  little  trenches  made  by  scraping  the 
foot  through  the  sand. 

At  Glenwood  the  writer  caught  four  or  five  specimens  on  the  dry 
flats  and  mesquite-covered  mesas,  mainly  in  traps  baited  with  rolled 
oats  set  for  Perodipus  and  Perognathus.  At  Socorro  E.  A.  Gold- 
man caught  several  at  burrows  under  creosote  and  mesquite  bushes 
along  the  edge  of  the  valley,  and  at  Hillsboro  he  took  one  specimen 
at  a  small  burrow  under  a  bush  of  Schmaltzia  microphylla.  At  Tul- 
arosa  Gaut  caught  them  both  in  the  lower  foothills  and  out  on  the 
flat  valley  south  of  town.  He  also  caught  them,  at  various  places 
along  the  lower  slopes  of  the  San  Andres  and  Organ  Mountains,  and 
Hollister  collected  a  specimen  at  the  edge  of  the  Lower  Sonoran 
Zone  in  the  Tularosa  Valley  south  of  the  Sacramento  Mountains. 
They  are  active  at  all  times  of  the  year,  and  specimens  have  been 
taken  in  the  coldest  winter  weather. 

Food  habits. — The  stomachs  of  those  taken  for  specimens  usually 
show  a  large  proportion  of  insect  remains,  some  seeds,  and  occa- 
sionally traces  of  the  hair  or  flesh  of  other  mice.  The  stomachs  of 
five  taken  near  Glenwood  early  in  November  contained  about  equal 
parts  of  seeds  and  insects,  none  of  which  could  be  identified.  At 
Socorro,  in  August,  the  stomach  of  one  that  E.  A.  Goldman  caught 
contained  the  remains  of  grasshoppers  and  a  whitish  pulp,  which 
was  apparently  from  some  kind  of  seeds.  Specimens  caught  in 
western  Texas  during  the  winter  also  showed  a  combination  of  insects 
and  seeds  in  about  equal  quantities  and  several  contained  the  remains 
of  mice  or  kangaroo  rats,  which  had  been  eaten  from  traps  near  the 
locality  where  they  were  caught.  The  legs  of  grasshoppers  and  parts 
of  beetles,  crickets,  and  scorpions  are  sometimes  recognizable  in  the 
stomachs.  In  captivity  the  mice  eagerly  eat  scorpions,  grasshoppers, 
crickets,  cockroaches,  beetles,  beetle  larvae,  flies,  maggots,  moths, 
wasps,  spiders,  and  any  fresh  meat,  refusing  only  hairy  caterpillars, 
centipedes,  and  ants.  They  apparently  do  not  carry  or  store  up 
food  for  winter  but  always  seem  to  be  able  to  find  abundance  when 
and  where  it  is  needed. 

Breeding  habits. — A  female  that  E.  A.  Goldman  collected  at 
Socorro  on  August  14  contained  four  fetuses,  and  this  seems  to  be  the 
usual  number  of  young  produced  at  a  birth.  The  mammae  are 
arranged  in  3  pairs,  2  pairs  of  inguinal  close  together  and  1  pair  of 
pectoral.  There  are  not  sufficient  data  to  show  whether  these  mice 
breed  more  than  once  during  a  season,  but  apparently  they  are  never 
abundant,  and  it  is  probable  that  they  are  not  prolific  breeders. 

Economic  status. — The  Arizona  grasshopper  mice  have  no  possibil- 
ities of  injurious  effect  on  agriculture,  and  their  influence  in  holding 
in  check  the  abundance  of  insects  and  other  species  of  mice  may  be 
far  more  important  than  is  generally  supposed.  A  close  study  of 
their  food  and  general  habits  shows  them  to  be  mainly  if  not  entirely 
useful  animals. 

Genus  PEROMYSCUS  Gloger 

The  genus  Peromyscus  is  represented  in  New  Mexico  by  10  recog- 
nized forms,  including  two  subgenera,  Haplomylomys  Osgood  and 
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Peromyscus  Gloger.  In  the  present  treatment  of  the  species  and 
subspecies,  Osgood's  admirable  revision  of  the  genus  is  used. 
(Osgood,  1909.)  A  few  additional  records  help  to  round  out  the 
ranges  of  some  of  the  forms,  .as  do  also  the  collectors'  field  notes, 
while  the  maps  are  on  a  larger  scale  than  hitherto  published  and 
permit  a  more  detailed  distribution.  As  a  group  these  mice  are 
undoubtedly  the  most  abundant  mammals  of  the  region,  both  in  spe- 
cies and  individuals,  and  among  the  mammals  small  enough  to  be 
classed  as  mice  they  are  in  some  ways  of  the  greatest  economic  impor- 
tance. Collectively  they  may  be  said  to  cover  every  part  of  the  State 
and  usually  in  great  numbers.  The  habits  of  the  different  forms  vary 
to  such  an  extent  that  it  is  important  to  know  which  is  responsible 
for  any  mischief  in  order  that  its  depredations  may  be  controlled  in 
the  most  economical  manner. 

PEROMYSCUS  MANICULATUS  RUFINUS   (Merriam) 

Tawny  Deer  Mouse  ;  Kla-tse-ha'-na  of  the  Taos  Indians ;  Na-zon'-za  of  the 

Navajo  Indians 

Hesperomys  lewcopus  rufinus  Merriam,  North  Amer.  Fauna  No.  3,  p.  65,  1890. 

Type. — Collected  at  San  Francisco  Mountain,  Ariz.  (9,000  feet),  August  22, 
1889,  by  C.  Hart  Merriam  and  Vernon  Bailey. 

General  characters. — This  is  a  little  short-eared  deer  mouse,  with  its  tail 
decidedly  shorter  than  its  head  and  body.  In  adults  the  upper  parts  are  rich 
ochraceous  or  rufescent,  more  or  less  mixed  with  dusky ;  the  ears  are  covered 
with  short,  silky  hairs  and  usually  with  a  minute  tuft  of  white  hairs  at  the 
anterior  base ;  the  lower  surface  of  the  tail,  feet,  and  lower  parts  are  white, 
the  tail  sharply  bicolor.  Young  and  immature  specimens  are  bluish  or  slaty 
gray. 

Measurements. — Average  of  15  typical  adult  specimens :  Total  length,  160 ; 
tail,  70 ;  hind  foot,  20 ;  ear  from  notch,  15.5  millimeters. 

Distribution  and  habitat. — The  little  bright-colored  tawny  deer 
mice  inhabit  the  mountain  country  of  northern  and  western  New 
Mexico,  reaching  their  southern  limit  in  the  Mogollon  and  Sacra- 
mento Mountains  and  their  eastern  in  the  Sierra  Grande  region. 
(Fig.  21.)  In  the  typical  form  they  are  most  abundant  in  the  Transi- 
tion and  the  Canadian  Zones,  but  in  places  they  extend  slightly  below 
the  limit  of  the  Transition  Zone  before  blanching  into  the  pale 
blandus  of  the  lower  country.  To  a  slight  extent  they  also  reach 
into  the  Hudsonian  Zone,  and  specimens  have  been  taken  on  peaks 
in  the  Arctic-Alpine,  but  not  in  sufficient  numbers  to  give  them  a 
permanent  place  in  either  of  these  higher  zones.  They  seem  to  reach 
their  greatest  abundance  in  the  open  yellow-pine  forests  of  the 
Transition  Zone,  but  are  also  abundant  throughout  the  open  forests 
and  parks  of  the  Canadian.  In  the  dense  spruce  and  fir  forests  they 
are  often  taken,  but  seem  to  be  less  numerous  than  in  the  more  open 
areas.  More  than  any  other  species  of  Peromyscus  in  New  Mexico, 
they  are  characteristically  woods  mice. 

General  Imbits. — Throughout  the  mountain  forest  region  of  New 
Mexico  these  are  the  most  abundant  mice,  and  often  the  collector  is 
obliged  to  catch  and  throw  away  dozens  of  them  before  he  is  able  to 
catch  the  more  obscure  and  retiring  species  for  which  he  is  always 
searching.  Traps  set  under  logs  and  rocks,  in  banks,  about  old 
stumps,  at  hollows  under  the  base  of  trees,  or  under  brush  heaps  in 
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mats  of  fallen  grass  and  dense  vegetation  are  usually  filled  up  by 
these  mice  for  two  or  three  consecutive  nights.  From  a  good  trap 
line  of  75  or  100  traps  extending  over  a  couple  of  acres  of  rough 
ground,  or  for  half  a  mile  across  a  valley  and  up  a  steep  slope  the  col- 
lector often  takes  two  or  three  dozen  of  Peromyscus  for  several  morn- 
ings. They  then  become  so  scarce  along  the  trap  line  that  more 
desirable  species  can  be  caught.  By  going  to  his  traps  morning 
and  evening  the  collector  will  at  first  get  several  diurnal  species  of 
mice  and  shrews  in  the  evening  round,  while  these  strictly  nocturnal 
mice  will  be  found  only  in  the  morning  round.  They  seem  to  be  in 
every  nook  and  corner,  and  it  is  difficult  to  place  a  trap  where  they 
will  not  find  it.  They  are  excellent  climbers,  and  traps  set  on  logs 
or  leaning  tree  trunks  or  on  the  large  branches  of  low  trees  will 

catch  more  of  them  than  of 
any  other  species. 

Where  a  tent  is  pitched 
in  the  woods  they  are  sure 
to  come  in  and  will  some- 
times keep  the  campers 
awake  by  scampering  over 
their  canvas  or  trying  to 
make  nests  in  their  hair  at 
night.  They  are  gentle 
little  animals  and  never 
bite  unless  captured  and 
held  against  their  will, 
when  they  resist  most  vig- 
o  r  o  u  s  1  y  and  effectively. 
Their  homes  seem  to  be  gen- 
erally underground  among 
the  rocks,  in  hollow  trees  or 


logs. 


m 


cabins  or 


Figure  21. — Distribution  of  the  small  white-footed 
mice  in  New  Mexico :  1,  Peromyscus  manicu- 
latus  rufinus ;  2,  P.  maniculatus  blandus 


l  camps, 
old  buildings,  or  on  the 
surface  of  the  ground  under 
dense  cover.  There  is  some 
doubt  as  to  whether  they 
dig  burrows  for  themselves, 
but  they  certainly  make  numerous  doorways  into  the  abandoned  un- 
derground tunnels  of  pocket  gophers,  which  are  commonly  available. 
They  also  use  the  burrows  of  other  small  mammals  in  their  locality. 
The  conditions  desired  are  cover,  a  dry  place  for  the  nest  in  summer, 
and  a  well-protected  warm  and  dry  home  for  winter. 

Their  nests  are  usually  of  the  finest,  softest,  and  driest  grass  stems 
and  plant  fibers  and  are  often  lined  with  wool,  feathers,  or  the  silky 
down  of  various  plants.  The  nests  in  which  the  young  are  found 
are  especially  well  made  and  carefully  lined,  often  as  neat  and  com- 
pact as  the  nests  of  many  birds.  One  or  two  openings  at  the  sides 
admit  the  owners  to  the  central  nest  chamber,  but  unlike  the  nests 
of  meadow  mice,  no  runways  or  smoothly  worn  trails  lead  away  from 
the  doors.  The  nests,  when  occupied,  are  always  fresh  and  clean, 
and  apparently  the  summer  and  winter  nests  are  quite  distinct. 
Many  of  the  summer  nests  are  placed  on  the  surface  of  the  ground 
under  some  cover  that  will  protect  them  from  rain  and  dampness. 
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Any  new  cover  is  quickly  taken  possession  of,  and  a  camp  wagon 
can  not  stand  long  where  these  mice  are  abundant  without  being 
occupied.  At  Stinking  Spring  Lake  [Burford  Lake]  one  made  its 
nest  under  a  harness,  which  was  thrown  on  the  ground  by  the  side  of 
the  wagon  and  covered  with  canvas.  For  a  nest  it  had  taken  a 
bunch  of  dry  water  plants  that  the  writer  had  collected  for  speci- 
mens, and  made  a  lining  of  duck  feathers,  which  were  abundant 
around  the  camp.  The  scattered  grain  and  bits  of  food  about  camp 
apparently  deceived  them  into  thinking  they  had  found  a  permanent 
food  supply.  At  night  their  fine,  squeaking  voices  were  often  heard. 
In  southwestern  Colorado,  Cary  heard  their  midnight  squeaking 
in  an  abandoned  cabin  in  which  he  was  sleeping.  He  says:  "A 
faint  squeak  in  one  end  of  the  cabin  elicited  answers  from  other 
parts  of  the  building,  and  the  noise  was  kept  up  for  some  time." 
(Cary,  1911,  p.  104.) 

Food  habits. — The  food  of  these  mice  consists  mainly  of  seeds, 
grain,  acorns,  berries,  and  occasionally  insects  and  any  fresh  meat 
they  can  get  hold  of.  The  rich,  oily  seeds  of  many  of  the  plants 
belonging  to  the  Compositae  seem  to  be  a  favorite  food,  but  appar- 
ently almost  every  kind  of  seed  that  they  can  procure  is  eaten,  as  is 
shown  by  the  chaff,  scales,  and  shells  often  conspicuous  on  their 
feeding  grounds.  Though  grass,  seeds,  and  grains  of  many  kinds 
are  eagerly  eaten,  in  striking  contrast  to  the  meadow  mice,  their 
stomach  contents  rarely  show  a  trace  of  green  vegetation.  The  seeds 
and  pulp  of  bright-colored  berries,  such  as  raspberries,  thimble- 
berries,  strawberries,  and  blueberries,  are  often  found  in  the  stomach 
contents.  Traces  of  the  hard  parts  of  insects  are  also  sometimes 
found.  Occasionally  mice  of  their  own  and  other  species  when 
caught  in  traps  are  found  half  eaten,  indicating  carnivorous  and 
cannibalistic  habits.  They  are  readily  caught  in  traps  baited  with 
bacon,  salt  pork,  or  any  kind  of  fresh  meat,  and  they  will  gnaw 
drying  skins  or  bones  whenever  opportunity  offers.  Bread  crust, 
cheese,  cold  meat,  dried  fruit,  and  miscellaneous  refuse  from  the 
camp  table  are  eaten  or  carried  off  and  stored  for  future  use.  In 
a  forest  camp  the  grain  sack  is  never  safe  and  can  rarely  rest  on 
the  ground  for  a  night  without  having  little  holes  cut  in  the  sides 
by  the  provident  mice.  They  store  in  their  dens  or  in  conveniently 
accessible  holes  or  pockets  in  the  ground.  Their  mouths  and  cheeks 
are  often  found  stuffed  with  seeds  and  grain,  and  while  relatively 
less  capacious  than  those  of  the  ground  squirrels,  they  serve  to 
transport  considerable  quantities.  Only  the  cleanest,  soundest,  and 
best  of  the  grain  and  seeds  are  taken  for  storing,  as  is  shown  by 
the  choice  little  deposits.  These  are  not,  strictly  speaking,  winter 
stores,  as  the  mice  are  active  at  all  times  of  the  year  and  can  usually 
find  an  abundance  of  food.  In  much  of  their  range,  however,  the 
snow  becomes  deep  in  winter  and  the  stores  are  probably  drawn 
upon  then  more  than  at  other  seasons. 

These  deer  mice  do  not  hibernate,  and  late  in  the  fall  the  writer 
has  found  their  tracks  in  snow  on  the  mountains  at  altitudes  above 
10,000  feet.  During  long  winters  of  deep  snows  they  live  comfort- 
ably in  chambers  and  runways  under  the  surface  of  the  ground  and 
in  cavities  under  logs  and  leaves  above  the  surface.    Here  they  are 
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well  protected  from  their  enemies,  but  at  night  they  often  brave 
danger  and  come  out  to  scamper  over  the  white  drifts,  as  is  evidenced 
by  delicate  lines  of  miniature  squirrel-like  tracks  in  the  snow  in  the 
mornings.  Some  of  these  tracks  end  with  a  blurred  wing  mark, 
for  the  small  owls  eagerly  watch  and  wait  to  pounce  upon  them. 
Perhaps  more  than  any  other  species  of  mice,  they  furnish  the 
winter  food  of  these  owls. 

Breeding  habits. — The  6  mammae  of  the  females  are  arranged,  as 
usual,  in  3  pairs — 2  pairs  of  inguinal  and  1  pair  of  pectoral.  The 
usual  numbers  of  embryos  seem  to  be  four  to  six,  but  there  is  one 
record  of  seven,  which  is  probably  an  unusual  number.  There  are 
no  records  to  show  how  early  the  breeding  season  begins,  but  it 
certainly  lasts  until  late  in  the  autumn,  as  the  writer  collected  one 
female  on  September  13  that  contained  five,  and  A.  H.  Howell  col- 
lected one  on  September  27  containing  six  fetuses.  As  both  of  these 
were  at  localities  high  up  in  the  mountains,  they  suggest  that  the 
breeding  season  may  even  continue  through  a  part  of  the  winter. 
In  the  Manzano  Mountains  Gaut  caught  half-grown  and  quarter- 
grown  young  in  December.  Young  of  various  ages  seem  to  be  about 
through  the  spring,  summer,  and  autumn  months,  but  so  little  winter 
work  has  been  done  by  collectors  in  the  mountains  that  one  of  the 
most  interesting  chapters  of  animal  habits  remains  to  be  studied 
and  written. 

Economic  status. — Though  a  large  part  of  the  range  of  this  species 
is  above  the  agricultural  zones,  its  lower  part  overlaps  many  fields 
of  grain  and  other  crops.  Along  the  borders  of  fields  of  wheat,  oats, 
and  barley  the  mice  in  spring  eat  or  carry  away  the  planted  seed  and 
in  fall  feast  upon  the  ripening  grain  until  the  last  shock  is  hauled 
away  and  the  last  stack  threshed  or  used  up.  Their  actual  destruc- 
tion of  grain,  however,  is  usually  not  great  and  often  remains  un- 
noticed, but  combined  with  other  species  they  levy  a  small  tax  upon 
the  farm  returns.  In  new  settlements  within  their  range  and  in 
forest  camps  they  quickly  gather  in  and  about  buildings.  The  com- 
plaints of  the  forest  ranger  more  often  apply  to  these  than  to  any 
other  mice.  In  winter  camps  frequently  left  unoccupied  the  mice 
sometimes  make  use  of  the  warm  bedding  for  nest  material.  Provi- 
sions left  in  these  camps  have  to  be  suspended  from  the  ceiling  by 
wires  to  protect  them,  and  even  then  they  are  not  always  safe,  for 
the  mice  are  excellent  climbers  and  fearless  in  making  long  leaps. 
As  scarcely  any  kind  of  food  is  exempt  from  their  attacks,  the  mis- 
chief a  few  can  make  in  a  camp  is  often  of  a  serious  nature^ 

But  the  remedy  is  simple :  A  few  good  mouse  traps  set  in  the  cor- 
ners of  each  camp  to  get  the  mice  as  fast  as  they  come  in.  If  the 
camp  is  to  be  abandoned  for  a  considerable  time,  it  will  be  well  to 
leave  a  dozen  or  more  traps  set  in  different  parts  of  the  building  to 
provide  for'  the  occasional  newcomers.  In  a  camp  used  at  intervals 
they  are  more  troublesome  than  in  one  long  abandoned,  as  at  each 
occupancy  enough  food  is  usually  scattered  to  attract  them  anew. 
In  such  a  camp  in  the  Mogollon  Mountains,  where  the  writer  spent 
a  week,  they  were  so  numerous  that  although  a  considerable  number 
were  caught  each  night  they  were  not  all  gone  when  he  left.  Here, 
besides  helping  themselves  to  his  food,  they  found  his  string  of  the 
drying  skulls  of  small  mammals  that  he  had  collected  and  ate  some 
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of  them  and  carried  off  others.  At  one  of  his  camps  in  the  Jemez 
Mountains  they  were  so  numerous  about  the  grub  box  that  the  cook 
set  traps  under  the  wagon  and  in  one  night  caught  14. 

As  these  deer  mice  are  typical  forest  dwellers,  their  influence  upon 
the  forest  growth  has  been  a  matter  of  considerable  study.  Though 
they  can  not  compete  with  the  squirrels  and  chipmunks  in  opening 
and  carrying  away  cones  and  tree  seeds,  there  is  little  chance  of  any 
fallen  seeds  remaining  on  the  ground  undiscovered.  The  seeds  they 
gather  and  store  here  and  there  in  the  ground  may  in  some  cases  aid 
in  extending  and  reproducing  the  forest,  but  the  mice  are  so  numer- 
ous and  so  social  in  their  habits  that  it  is  doubtful  if  the  cache  of 
an  individual  that  has  been  killed  often  escapes  discovery  by  its 
companions.  It  is  even  probable  that  they  discover  and  confiscate 
many  of  the  more  carefully  secreted  stores  of  squirrels  and  chip- 
munks, which  would  otherwise  be  left  to  grow.  So  far  as  the  present 
evidence  would  indicate,  these  mice  are  probably  serious  enemies 
of  the  forest  growth.  In  areas  where  reforestation  is  attempted  by 
means  of  seed  planting  they  are  unquestionably  one  of  the  greatest 
enemies  of  the  projects.  Their  abundance  and  keen  sense  of  the  lo- 
cation of  edible  seeds  leaves  little  chance  for  a  planted  seed  to  es- 
cape discovery.  Methods  of  protecting  planted  seeds  from  them 
have  not  yet  been  perfected.  Their  greatest  natural  enemies  are 
owls,  weasels,  foxes,  wild  cats,  badgers,  skunks,  and  snakes,  without 
which  the  problem  of  their  superabundance  would  be  an  extremely 
difficult  one. 

PEROMYSCUS   MANICULATUS   BLANDUS    Osgood 
Little  Paxe  Deer  Mouse;  Frosted  Deer  Mouse 
Peromysous  sonorlensis  blandus  Osgood,  Biol.  Soc.  Wash.  Proc.  17 :  56,  1904. 

Ti/pe. — Collected  at  Escalon,  Chihuahua,  Mexico,  November  27,  1893,  by  E.  A. 
Goldman. 

General  characters. — Differs  from  rufiwws  mainly  in  paler  coloration.  In 
adults  the  upper  parts  are  buffy  gray  or  dull  ochraceous  and  in  immature 
individuals  often  very  pale  ashy  gray. 

Measurements. — Average  of  seven  adults  from  the  type  locality :  Total 
length,  145 ;  tail,  61 ;  hind  foot,  21 ;  ear  from  notch,  14.9  millimeters. 

Distribution  and  habitat. — Below  the  mountain  forests  in  the  arid 
and  unforested  desert  ranges  and  open  valleys  of  southern  New 
Mexico,  the  little  pale  deer  mice  inhabit  mainly  the  Upper  Sonoran 
Zone,  and  along  its  upper  border  grade  into  ruflnus.  In  places  they 
also  crowd  down  into  the  edge  of  the  Lower  Sonoran  Zone,  but 
seem  not  to  be  generally  distributed  over  it  where  the  larger  tornillo 
holds  the  ground.  They  generally  inhabit  the  open  country  rather 
than  the  rocks  and  cliffs,  which  are  fully  occupied  by  larger  species. 
(Fig.  21.)         m  ~ 

General  habits. — Although  inhabiting  a  rough  country,  these  little 
gray  mice  are  generally  found  in  the  mellow  spots  of  open  valley 
bottoms,  sometimes  under  the  protection  of  a  moderate  growth  of 
weeds  and  vegetation,  but  oftener  in  the  open  areas  where  vegeta- 
tion is  scarce  and  there  seems  little  cover  to  protect  them  from 
enemies.  This  exposed  habitat  may  account  for  their  being  usually 
less  abundant  than  their  better  protected  neighbors  of  the  cliffs, 
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brushy  bottoms  and  forest  areas.  A  few  specimens  only  are  col- 
lected here  and  there.  At  Carlsbad,  Dutcher  collected  one  in  the 
Pecos  Valley  and  in  the  San  Andres  Mountains  and  the  foothills 
surrounding  Tularosa  Valley  Gaut  collected  a  few;  one  was  taken 
by  C.  M.  Barber  at  Mesilla,  and  in  the  Animas  Valley  and  the 
Hachita  country  they  were  collected  by  E.  A.  Goldman  and  Clarence 
Birdseye.  Along  the  Mexican  boundary  line  Mearns  found  the 
mouse  on  rocky  hills  and  buttes  as  well  as  on  the  level  plain,  but 
says  that  "  Grassy  spots  around  springs  are  its  favorite  abodes,  and 
in  such  places  it  is  abundant."     (Mearns,  1907,  p.  390.) 

Food  habits. — In  food  habits  these  mice  seem  to  be  as  omnivorous 
as  their  near  relative  rufirws.  Seeds  and  grain  of  almost  any  kind 
seem  to  be  eaten  by  them,  and  the  writer  has  never  yet  found  any 
trap  bait  that  they  would  refuse.  Mearns  says  they  are  "  largely 
carnivorous,  devouring  insects  or  any  animal  food^"  and  proving 
"an  annoyance  by  eating  small  mammals  caught  in  our  traps." 

Breeding  habits. — In  breeding  habits  this  form  probably  does 
not  differ  materially  from  rufinus,  but  there  are  few  data  upon  which 
to  base  conclusions.  Mearns  records  two  females  taken  May  13  and 
14  each  containing  four  large  fetuses,  and  a  half-grown  young  one 
taken  May  15.  In  the  collection  are  half-grown  young  collected  in 
May,  August,  December,  and  January. 

Economic  status. — Over  much  of  their  range  these  mice  do  not 
come  into  contact  with  agricultural  industries  and  are  not  of  suffi- 
cient abundance  to  be  of  any  appreciable  economic  importance.  In 
habits  they  are  as  mischievous  as  any  of  the  species,  and  may  locally 
become  troublesome  about  fields,  gardens,  grain  stacks,  barns,  or 
houses.  Their  usual  scarcity  is  probably  due  to  the  open  country 
in  which  they  live  and  the  lack  of  protection  from  their  numerous 
enemies.  As  they  live  mainly  underground  in  the  mellow  soil  of 
open  valleys,  they  are  an  easy  pfey  not  only  to  owls  and  cats,  which 
pounce  upon  them  at  night,  but  also  to  badgers,  skunks,  coyotes,  and 
foxes,  which  dig  out  their  nests  by  day.  As  with  other  species,  it 
is  only  necessary  to  uncover  and  expose  them  to  their  enemies  and 
they  will  quickly  vanish. 

PEROMYSCUS  LEUCOPUS  TORNILLO  Meaens 
Tornillo  White-Footed  Mouse  19 

Peromyscus   tornillo  Mearns,   U.   S.   Natl.   Mus.  Proc.   18 :   445,   1896    (p.   3  of 
advance  sheet  issued  March  25,  1896). 

Type. — Collected  in  Rio  Grande  Valley,  6  miles  above  El  Paso,  Tex.,  February 
18,  1892,  by  E.  A.  Mearns  and  F.  X.  Holzner. 

General  characters. — A  medium-sized  Peromyscus  with  tail  shorter  than  head 
and  body,  and  ears  smaller  than  in  any  of  the  long-tailed  species.  In  adults 
the  upperparts  are  dull  grayish  brown,  the  underparts  and  feet,  pure  white,  and 
the  tail  indistinctly  bicolor. 

Measurements. — Average  of  10  adults  from  near  the  type  locality:  Total 
length,  182 ;  tail,  82.6 ;  hind  foot,  22.5 ;  ear  from  notch,  14.5  millimeters. 

Distribution  and  habitat. — The  Tornillo  white-footed  mouse  occu- 
pies the  whole  Lower  Sonoran  Zone  of  the  Rio  Grande,  Pecos,  and 
Canadian  River  Valleys  in  New  Mexico,  extending  up  the  Rio  Grande 
Valley  as  far  as  Santa  Fe  and  up  the  Pecos  Valley  to  Santa  Rosa 

19  Tornillo  is  the  Mexican  name  of  the  screw-bean  rnesquite,  Prosopxs  pubescens. 
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and  northeastward  to  Clapham  and  Clayton.  It  is  a  species  of  the 
open  country  and  valleys,  and  not  often  associated  with  rocks  and 
cliffs.     (Fig.  22.) 

General  habits. — In  the  Rio  Grande  Valley  above  El  Paso,  Mearns 
(1907,  p.  409)  says,  "The  Tornillo  mouse  is  very  abundant  under 
groves  of  the  screw  bean  .***."  At  Las  Cruces  E.  A.  Gold- 
man caught  these  mice  among  the  grass  and  weeds  along  irrigation 
ditches  near  the  river ;  at  Garfield,  in  weedy  patches  and  bushes  along 
the  edges  of  fields  and  on  bottom  lands;  near  Lake  Valley  in  thick 
grass  on  moist  land ;  and  at  Las  Palomas,  where  they  were  common, 
among  thickets  of  Baccharis,  Pluchea,  and  weeds  along  the  bottom 
lands  near  the  river.  At  Hot  Springs,  7  miles  north  of  Las  Palomas, 
he  took  them  in  the  grass 
and  weeds  along  the  edge 
of  the  marsh  at  Socorro  in 
thickets  o  f  Cottonwood, 
willow,  Baccharis,  and 
Pluchea  on  the  river  bot- 
toms on  both  sides  of  the 
valley ;  at  Cuchillo  he 
found  them  common  in 
weedy  fields  in  the  bottom 
of  the  valley  and  also  about 
rocks  along  the  bluffs  bor- 
dering the  valley;  and 
near  the  mouth  of  Water 
Canyon  in  the  Magdalena 
Mountains  he  caught  them 
under  the  cover  of  a  dense 
growth  of  cactus.  At  the 
junction  of  the  Puerco  and 
San  Jose  Rivers,  Hollister 
found  them  common  in  the 
tule  marsh  and  the  weedy 
thickets  along  the  river 
bottoms;  he  also  caught 
one  in  the  Pecos  Valley  8  miles  north  of  Fort  Sumner.  Barber  took 
one  at  Roswell,  in  the  Pecos  Valley;  the  writer  caught  them  under 
mesquite  bushes  on  the  river  flats  a  mile  above  Carlsbad,  and  also  in 
the  weedy  bottoms  near  Santa  Rosa,  and  in  Conchos  Creek  Valley 
near  Cabra  Springs.  A.  H.  Howell  caught  them  in  stony  pastures 
and  in  an  old  cabin  on  the  prairie  near  Clayton.  Gaut  took  specimens 
in  the  ruins  at  the  Gran  Quivera  and  in  many  locations  in  canyon 
bottoms,  in  brushy  and  weedy  places  about  the  Organ,  San  Andres, 
and  Manzano  Mountains,  and  also  in  the  Tularosa  Valley. 

From  these  detailed  notes  on  habitat,  it  is  evident  that  the  species 
is  mainly  restricted  to  the  brushy  and  weedy  parts  of  the  open  val- 
ley country.  Whether  this  is  choice  or  necessity  will  perhaps  never 
be  known,  but  it  suggests  that  the  larger,  more  active  species  have 
taken  possession  of  the  favorite  strongholds  and  that  the  humbler 
forms  are  forced  to  be  content  with  the  second  choice  of  situations. 

Food  habits. — From  the  close  association  of  these  mice  with  the 
common  mesquite,  screw  bean,  and  acacia  bushes,  it  seems  probable 


Figure  22. — Distribution  of  white-footed  mice  in 
New  Mexico:  1,  Peromyscus  levcopus  tornillo; 
2,  P.  leucopus  arisonae.     Type  locality  circled 
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that  they  are  attracted  by  the  abundant  crop  of  little  beans  yielded 
by  these  bushes,  or  possibly  by  the  sweet,  nutritious  pods.  Their 
range  extends  considerably  beyond  that  of  any  of  these  bushes,  how- 
ever, and  their  food  includes  the  seeds  of  other  plants.  Gaut  re- 
ported them  feeding  in  part  on  seeds  of  the  creosote  bush.  They  are 
eager  for  rolled  oats  or  any  kind  of  grain  or  seeds  used  for  trap 
bait  and  are  so  easily  caught  as  to  become  a  nuisance  to  the  collector 
who  is  in  search  of  more  desirable  species.  In  the  Carlsbad  Cave 
they  were  feeding  mainly  on  the  large  crickets  found  in  all  parts 
of  the  cavern  but  also  eagerly  devouring  remains  of  lunches  and  the 
oatmeal  used  for  trap-bait. 

Breeding  habits. — In  this  group  the  six  mammae  are  arranged  in 
two  pairs  of  inguinal  and  one  pair  of  pectoral.  At  Fort  Hancock, 
Tex.,  Mearns  recorded  a  female  that  on  June  16  contained  four 
fetuses.  At  Rio  Puerco  Hollister  collected  two  females,  September 
5,  1905,  one  of  which  contained  four  large  and  the  other  nine  small 
fetuses;  and  another  specimen  collected  September  8  contained  five 
large  fetuses.  The  nine  young  are  probably  an  abnormal  number, 
as  it  exceeds  by  three  the  usual  number  of  mammae.  From  four  to 
six  is  probably  the  usual  number  of  young.  These  few  breeding 
records  do  not  give  any  index  to  the  length  of  the  breeding  season, 
but  it  is  probable  that  several  litters  are  produced  in  a  year,  or 
that  the  breeding  season  extends  practically  throughout  the  year. 
In  the  low  hot  country  where  these  mice  are  generally  found,  there 
is  usually  an  abundant  food  supply,  and  there  is  no  reason  why  the 
breeding  season  should  not  be  continuous. 

Economic  status. — These  mice  are  generally  found  along  the  bor- 
ders of  fields,  meadows,  or  standing  or  harvested  grain,  where  they 
can  do  the  greatest  degree  of  mischief.  They  often  gather  in  vacant 
houses  or  outbuildings  and  occasionally  make  their  nests  in  occupied 
houses  or  in  the  camp  wagon.  As  they  are  strictly  nocturnal  they 
are  rarely  seen.  A  host  of  night-prowling  enemies  prevents  their 
living  in  open  or  exposed  locations,  and  without  the  protecting  cover 
of  weeds,  grass,  or  low  vegetation  they  could  not  maintain  their 
abundance.  Where  they  become  troublesome  it  is  only  necessary 
to  remove  their  cover  and  expose  them  to  their  enemies. 

PEROMYSCUS  LEUCOPUS  ARIZONAB    (Axlen) 
Amzona  White-Footed  Mouse 
Sitomys  americanus  arizonae  Allen,  Bui.  Amer.  Mus.  Nat.  Hist.  6:  321,  1S94. 

Type. — Collected  at  Fairbank,  Ariz.,  March  13,  1894,  by  W.  W.  Price. 

General  characters. — Very  similar  to  tornillo  but  seems  to  average  slightly 
darker  in  color. 

Measurements. — Average  of  five  adult  specimens  from  the  type  region :  Total 
length,  1S6 ;  tail,  82.6 ;  hind  foot,  22.6  millimeters. 

Distribution  and  habitat. — The  Arizona  white-footed  mice  are  abun- 
dant over  the  Deming  Plains  and  in  the  Gila  Valley  of  southwestern 
New  Mexico,  where  they  seem  to  be  restricted  to  the  Lower  Sonoran 
desert.  There  are  specimens  from  Deming,  Bedrock,  Gila,  and 
Glenwood.     (Fig.  22.) 

General  habits. — In  habits  they  seem  to  be  identical  with  tornillo, 
occupying  the  weedy  or  brushy  valley  bottoms  and  corresponding  in 
abundance  to  the  cover  that  furnishes  their  protection.     Their  homes 
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seem  to  be  mainly  under  ground  and  generally  in  the  burrows  of 
other  animals.  The  abandoned  burrows  of  pocket  gophers,  kan- 
garoo rats,  and  even  badgers,  are  taken  possession  of,  but  it  is  not 
improbable  that  some  of  the  nest  burrows  are  dug  in  the  mellow 
soil  when  abandoned  burrows  can  not  be  found.  At  Deming  they 
were  not  common  on  the  open  ground  near  the  town  where  the  writer 
trapped  in  December,  1889 ;  but  in  1908,  at  the  sink  of  the  Mimbres 
8  miles  farther  east,  E.  A.  Goldman  found  them  numerous  in  the 
more  weedy  and  grassy  land. 

Food  habits. — The  host  of  little  seeds  of  desert  plants  that  hang 
in  the  dry  pods  or  scatter  and  lie  for  long  periods  perfectly  pre- 
served on  or  in  the  dry  soil  furnish  an  abundant  food  supply  for 
these  and  many  other  mice.  Rolled  oats  and  all  kinds  of  grain, 
seeds,  and  nuts  used  for  trap  bait  are  eagerly  eaten  by  them,  and 
they  quickly  fill  the  collector  s  traps. 

Breeding  habits. — Mearns  records  three  females  of  this  species, 
taken  October  21  to  23,  which  contained  4,  5,  and  7  fetuses. 

Economic  status. — As  most  of  the  range  of  these  mice  lies  in  un- 
occupied desert  country,  they  are  generally  harmless,  but  along  the 
few  streams  where  irrigation  is  possible  they  are  especially  abundant 
at  the  edges  of  fields  and  in  weedy  places  from  which  they  can  easily 
make  inroads  on  the  grain  and  garden  crops  or  dig  up  the  planted 
seeds.  As  they  are  active  only  at  night  they  are  rarely  seen,  and 
the  mischief  they  do  is  not  always  recognized  or  attributed  to  its 
proper  source.  In  clean  fields  with  clean  borders  there  is  little 
danger  from  these  or  any  other  species  of  mice. 

PEROMYSCUS  TRUEI  TRUEI   (Shufeldt) 
Large-Eared  Deer  Mouse;  Cuff  Mouse 

Hesperomys  truei  Shuf eldt,  U.  S.  Natl.  Mus.  Proe.  8 :  407,  1885. 
Hesperomys  megalotis  Merriam,  North  Anier.  Fauna  No.  3,  p.  63,  1890.     Type 
from  Painted  Desert,  Ariz. 

Type. — Collected  at  Fort  Wingate,  N.  Mex.,  March  14,  1865,  by  R.  W. 
Shufeldt. 

General  characters. — One  of  the  large,  long-tailed  deer  mice  or  cliff  mice 
of  New  Mexico.  Its  ears  are  relatively  the  largest  of  any  of  our  native  mice 
and  are  thin  and  nearly  naked  like  those  of  some  bats.  The  tip  of  the  tail 
is  unusually  hairy  for  a  Peromyscus ;  fur  very  long  and  soft ;  mustache  long ; 
eyes  large  and  prominent.  In  adult  specimens  the  sides  are  rich  buff  and  the 
back  slightly  darker  buffy  brown.     The  feet  and  lower  parts  are  pure  white. 

Measurements. — Average  of  10  adult  specimens :  Total  length,  186 ;  tail,  92 ; 
hind  foot,  23 ;  ear  from  notch,  22.4  millimeters. 

Distribution  and  habitat. — The  large-eared  deer,  or  cliff  mice  in- 
habit practically  all  of  the  Upper  Sonoran  Zone  area  of  New  Mexico 
where  there  are  rocks,  cliffs,  or  canyons  to  furnish  suitable  homes. 
(Fig.  23.)  They  are  absent  from  the  open  plains  country  along  the 
eastern  edge  of  the  State,  and  apparently  reach  their  eastern  limit 
of  range  in  the  little  canyons  along  the  northern  rim  of  the  Staked 
Plains  and  in  the  Sierra  Grande  region.  They  are  not  found  in  the 
Lower  Sonoran  valleys,  where  eremicus  and  anthonyi  take  their  place 
in  rocky  situations.  They  are  strictly  limited  to  their  zone  both 
below  and  above.  Of  approximately  50  localities  in  the  State  from 
which  there  are  specimens,  none  lies  beyond  the  limits  of  the  zone. 
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They  are  preeminently  cliff  dwellers  and  are  rarely  found  far  from 
rocks,  cliffs,  or  walls. 

General  habits. — It  is  unfortunate  that  the  name  mouse  should  be 
attached  to  these  beautiful,  bright-eyed  little  cliff  dwellers,  for  which 
the  name  squirrel  would  have  been  almost  as  appropriate.  In  ap- 
pearance they  are  delightfully  bright  and  attractive,  although  rarely 
seen  in  daylight  except  when  captured  for  specimens.  Along  some 
of  the  canyon  walls  they  are  abundant  and  often  fill  the  collector's 
line  of  traps  before  other  rarer  and  more  desirable  specimens  can 
be  taken.  Telltale  trails  of  dainty  footprints  lead  over  the  dusty 
shelves  of  caves  and  crevices  in  the  rocks,  for  the  rocks  are  their 
castles;  but  they  forage  along  the  bases  of  cliffs  and  back  for  a 
considerable  distance  among  the  nut  pine  and  juniper  trees,  where 
they  climb  the  trunks  and  lower  branches  to  gather  the  seeds  for 

food.  Near  Santa  Rosa, 
on  the  rim  of  a  small  side 
canyon  of  the  Pecos  River, 
they  were  common  and 
associated  with  rowleyi 
and  nasutus,  both  of  which 
have  somewhat  similar  hab- 
its. There  is  some  question 
as  to  whether  these  three 
species  live  amicably  to- 
gether or  whether  they 
divide  the  ground  among 
them  so  as  to  occupy  dif- 
ferent sections,  but  some- 
times all  three,  as  well  as 
the  little  /ivu/inus,  were 
found  in  close  proximity. 
At  the  northern  escarp- 
ment of  the  Staked  Plains, 
ti^uei  was  common  in  the 
rocks  and  cliffs  from  bot- 

Figuke   23. — Distribution    of   the  large-eared    deer       tom  to  top  and  also  among 
mouse,  Peromyscus  truei  truei.  in   New  Mexico.       ji        •       •  „ j ,       ■•     „ 

Type  locality  circled  the  jumpers  and  nut  pines 

wherever  they  grew,  which 
was  never  far  from  the  rocks.  On  Conchas  Creek,  a  few  miles  north 
of  Cabra  Springs,  they  were  also  common  among  the  cliffs  and  juni- 
pers, and  in  a  hollow  juniper  tree  near  camp  one  had  made  a  nest  of 
bark  and  sheep's  wool,  which  was  thick,  soft,  and  neat  as  that  of  a  bird. 
Through  a  crack  in  the  tree  a  little  above  the  nest  the  writer  could 
look  in  upon  the  black-eyed  occupant,  either  curled  up  fast  asleep  or 
alertly  watching  his  approach.  When  he  rapped  civilly  on  the  trunk 
it  would  raise  its  head  and  look  out  at  him  inquiringly,  but  when 
he  broke  branches  it  would  become  alarmed  and  run  up  the  hollow 
inside  to  a  place  of  safety  above  the  opening.  It  climbed  the  smooth 
inside  of  the  trunk  with  perfect  ease  and  great  agility.  It  is  probable 
that  the  species  is  much  more  arboreal  than  is  supposed,  its  noctural 
habits  having  shielded  it  from  observation.  In  1892  A.  K.  Fisher 
found  the  mice  so  abundant  at  Fort  Wingate  that  in  a  few  nights' 
trapping  he  secured  32  specimens.     His  traps  were  set  among  the 


1931]  MAMMALS   OF   NEW   MEXICO  153 

rocks  and  fallen  trees  in  the  pinyon  and  cedar  growth,  and  a  fine 
series  of  topotype  specimens  was  secured  of  a  species  at  that  time 
little  known.  Since  then  their  range  has  been  very  fully  determined, 
as  the  species  has  been  conspicuous  and  peculiarly  interesting.  In 
the  San  Juan  Valley,  Clarence  Birdseye  collected  specimens  in  1908 
near  Fruitland  in  the  sandstone  bluffs  and  ledges  along  the  river  and 
also  secured  three  in  and  about  an  old  log  house  in  the  brushy 
bottoms. 

Food  habits. — Like  all  members  of  the  genus,  these  deer  mice  are 
typical  seed  eaters,  although  occasionally  varying  their  diet  with  a 
little  fruit  or  a  few  insects.  Pine  nuts  and  juniper  seeds  seem  to  be 
their  favorite  food,  as  indicated  by  the  shells  left  in  little  heaps  on 
their  feeding  grounds  under  rocks,  in  the  cliffs,  or  in  hollow  trunks 
or  branches.  When  these  seeds  are  not  available  there  are  always 
others  of  numerous  little  plants  that  can  be  gathered  before  they 
have  fallen,  picked  up  from  the  surface  of  the  ground,  or  dug  from 
underneath  even  after  they  have  begun  to  grow.  The  food  supply, 
therefore,  seems  always  to  be  abundant. 

Seeds  are  rarely  found  in  the  cheek  pouches,  however,  as  the  mice 
seem  not  to  store  any  great  quantity  for  future  use,  and  the  stomach 
contents  are  so  finely  ground  as  to  give  little  clue  to  the  kinds  of 
seeds  eaten.  It  is  usually  a  mass  of  white  dough  from  which  every 
shell  or  hard  part  that  might  serve  for  identification  has  been  care- 
fully removed.  The  shells  and  remains  of  seeds  scattered  at  their 
feeding  places  are  the  principal  clue  to  their  food  habits,  and  as 
several  species  often  occur  together,  this  clue  is  not  entirely  reliable. 
The  deer  mice  are  fond  of  rolled  oats,  barley,  or  almost  any  grain 
used  in  baiting  traps  and  often  come  into  camp  at  night  and  cut 
holes  in  the  sacks  of  barley  used  for  horse  feed.  Occasionally  they 
even  invade  the  grub  box  in  the  wagon  and  sometimes  find  this  such 
satisfactory  quarters  that  they  build  a  nest  and  temporarily  abandon 
their  cliff  home  for  the  camp  wagon. 

They  never  acquire  much  surplus  fat  and  do  not  hibernate  even 
in  the  coldest  winter  weather.  Their  tracks  are  as  common  on  the 
snow  in  winter  as  in  the  dusty  caves  in  summer,  although  it  is  dif- 
ficult to  understand  how  their  delicate  feet  and  half -naked  soles  can 
stand  the  cold. 

Breeding  habits. — The  mammae  of  these  mice  are  arranged  in  3 
pairs — 2  pairs  of  inguinal,  close  together  between  the  hind  legs, 
and  1  pair  of  pectoral.  The  number  of  young  in  a  litter  is  usually 
four  to  six.  At  Santa  Rosa,  Lantz  took  a  female,  May  15,  that 
contained  four  embryos;  at  Fort  Wingate,  A.  K.  Fisher  took  two 
on  July  3  containing  four  and  five  embryos,  and  others  have  been 
taken  with  six.  The  young  are  evidently  produced  and  reared  in 
the  nests  in  safe  retreats  among  the  rocks,  for  they  are  rarely  seen. 
Judging  from  the  abundance  of  the  mice  and  the  fact  that  young 
in  the  blue  coat  and  of  various  ages  are  caught  in  traps  throughout 
the  year,  it  seems  probable  that  more  than  one  litter  is  produced  in 
a  season. 

Economic  status. — Locally  when  very  numerous  these  mice  may 
do  considerable  mischief  to  crops  planted  near  their  cliffs  or  cause 
trouble  by  entering  houses  and  barns  situated  near  their  homes.  If 
the  juniper  and  nut  pine  areas  were  to  be  reforested,  they,  with  the 
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other  species  of  their  group,  would  render  the  planting  of  seeds  a 
hopeless  task.  Though  they  may  do  some  good  in  distributing  the 
seeds  of  trees,  it  is  doubtful  if  this  counteracts  to  any  great  extent 
the  real  harm  they  do  in  gathering  and  consuming  a  large  part  of 
the  tree  seeds.  Their  enemies  are  legion,  and  include  especially  owls, 
cats,  foxes,  skunks,  weasels,  coyotes,  badgers,  civet  cats,  and  almost 
every  carnivorous  night  prowler  of  their  region.  Without  the  check 
of  these  enemies  their  abundance  would  soon  be  of  serious  conse- 
quence, not  only  to  native  vegetation  but  to  agricultural  industries. 

PEROMYSCUS    BOYLEI    ROWLEYI    (Allen) 
Rowley's  Deer  Mouse;  Rowley's  Cliff  Mouse 

Sitomys  rowleyi  Allen,  Bui.  Ainer.  Mus.  Nat.  Hist.  5 :  76,  April,  1893. 
Sitomys  rowleyi  pinalis  Miller,  Bui.  Amer.  Mus.  Nat.  Hist.  5:  331,  December, 

1893.     Type  from  Grant  County,  N.  Mex. 
Peromyscus  ooylii  penicillatus  Mearns,  U.   S.  Natl.  Mus.  Proe.  19:139,  1896. 

Type  from  Franklin  Mountains,  Tex. 

Type. — Collected  at  Noland  ranch,  San  Juan  River,  Utah,  near  the  northwest 
corner  of  New  Mexico,  April  20,  1892,  by  Charles  P.  Rowley. 

General  characters. — One  of  the  largest  and  longest-tailed  deer  mice  occurring 
in  New  Mexico.  Its  body  measurements  are  about  the  same  as  those  of  truei, 
but  it  has  a  slightly  longer  tail  and  much  smaller  ears.  The  upper  parts  are 
dull  brownish  gray ;  the  lower  parts  and  feet,  white. 

Measurements. — Average  of  10  adults  from  the  type  locality :  Total  length, 
191;  tail,  99;  hind  foot,  21.6;  ear  from  notch,  17.2  millimeters.  Weight  of 
adult  male  25.7  grams. 

Distribution  and  habitat. — Rowley's  deer  mice  have  practically 
the  same  range  as  tmoei  and  nasutus  in  New  Mexico,  covering  all  the 
rough  country  in  the  Upper  Sonoran  Zone  and  all  the  zone  except 
the  open  plains  along  the  eastern  edge  of  the  State.  (Fig.  24.) 
They  do  not  occur  in  the  purely  Lower  Sonoran  valleys  nor  in  the 
mountains  above  the  Upper  Sonoran.  Locally,  their  distribution 
and  abundance  are  modified  by  the  character  of  the  country,  as  they 
are  partial  to  trees,  rocks,  cliffs,  canyons,  and  rough,  hilly  country. 
They  occupy  practically  all  the  juniper  and  nut  pine  country  of 
New  Mexico  and  are  closely  associated  with  these  trees,  from  which 
they  evidently  derive  much  of  their  subsistence.  The  combination 
of  rocks  and  the  low  open  forest  of  juniper,  nut  pines,  and  blue 
oaks  seems  to  afford  a  favorite  habitat,  as  in  such  locations  they  are 
generally  abundant.  Camps  and  deserted  houses  are  accepted  in 
place  of  cliffs  and  even  when  not  deserted  are  often  invaded. 

General  habits. — The  only  noticeable  difference  between  the  habits 
of  Rowley's  deer  mice  and  the  large-eared  cliff  mice  is  their  adapt- 
ability to  more  varied  conditions.  The  two  are  often  caught  at  the 
same  place  and  in  the  same  traps  on  succeeding  nights,  but  this  species 
is  also  often  taken  in  brushy  and  weedy  ground  where  the  others  do 
not  occur. 

In  the  Zuni  Mountains  Hollister  found  these  mice  abundant  in  the 
lava  beds  about  springs,  creeks,  old  dwellings,  and  ranch  buildings. 
In  the  San  Juan  Valley  Clarence  Birdseye  caught  them  on  the  brushy 
river  flats  among  the  dense  growth  of  cottonwoods  and  willows,  and 
also  in  the  open  at  some  distance  from  the  cover  of  brush  and  timber. 
He  also  identified  this  species  in  the  stomach  contents  of  a  gray  fox. 
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In  the  Animas  Mountains  they  were  common  over  the  rocky  and 
brushy  slopes,  where  they  were  caught  in  traps  baited  with  acorns 
and  rolled  oats.  At  Glenwood  the  writer  found  them  common  among 
the  junipers  and  nut  pines  and  also  in  the  weedy  bottoms  along  the 
river  flats.  In  the  Hondo  Canyon  Gaut  caught  one  in  an  old 
deserted  cabin  and  others  in  the  clefts  of  lava  rock  forming  the 
canyon  walls.  At  the  east  base  of  the  Capitan  Mountains  the  writer 
found  them  abundant  in  the  open  forest  of  scrubby  timber  and  caught 
them  under  logs  and  in  the  old  brushy  fence  rows.  In  the  Magdalena 
Mountains  E.  A.  Goldman  collected  specimens  from  6,500  feet  to 
about  8,200  feet  altitude.  As  the  Upper  Sonoran  Zone  in  these  arid 
ranges  reaches  to  even  a  greater  elevation  on  the  hot  slopes,  it  is 
probable  that  these  mice  were  near  the  edge  of  their  proper  zone. 
Goldman  also  found  them  in  abundance  in  the  Mogollon,  Burro, 
Florida,  Big  Hatchet, 
Animas,  and  San  Luis 
Mountains,  but  no  speci- 
mens were  taken  in  the 
Lower  Sonoran  valleys  be- 
tween these  ranges.  Gaut 
took  a  large  series  of  them 
in  the  Organ,  San  Andres, 
Capitan,  Jicarilla,  Man- 
zano,  and  Sandia  Moun- 
tains, and  A.  H.  Howell 
collected  them  in  the  Sierra 
Grande  and  Raton  Moun- 
tains. 

Like  other  members  of 
the  genus,  these  mice  are 
strictly  nocturnal  in  habits 
and  are  rarely  observed  in 
the  daytime  unless  their 
nests  are  broken  into  among 
rocks,  in  hollow  logs  or 
trees,  or  when  they  occa- 
sionally come  to  live  in  the 
camp  wagon.  They  do  not  usually  burrow  in  the  ground  but  appro- 
priate any  cavity  that  offers  concealment  and  protection  from  their 
enemies,  and  long  experience  has  taught  them  that  rocky  cliffs  are 
the  safest  retreats.  The  fact  that  they  feed  extensively  on  seeds  and 
nuts  from  trees  and  bushes  and  are  so  generally  caught  among  the 
trees  would  indicate  that  they  are  partially  arboreal  in  their  habits, 
as  are  many  of  the  members  of  the  genus. 

Food  habits. — Apparently  the  favorite  foods  of  these  mice  are 
hackberries,  juniper  berries,  pine  nuts,  and  acorns,  as  the  remains  of 
these  are  the  most  conspicuous  in  the  localities  they  inhabit.  It  is 
evident,  however,  that  a  great  variety  of  the  smaller  seeds  that 
leave  less  conspicuous  remains  for  identification  are  eaten.  Their 
stomach  contents  usually  show  a  mass  of  finely  masticated  white 
dough   with   rarely   a  trace  of  green   vegetation,   insects,   or   any 


Figure  24. — Distribution  of  the  Rowley  cliff  mouse, 
Peroviyscus   boylei  roioleyi,  in  New  Mexico 
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material  that  can  be  identified.  They  are  fond  of  rolled  oats  and 
almost  any  kind  of  grain  or  seed  used  as  trap  bait.  At  Kingston 
E.  A.  Goldman  found  one  that  had  been  feeding  on  the  purple  pulp 
of  ripe  cactus  fruit  until  its  hands  were  stained  with  the  juice,  and 
its  intestines  were  bright  purple.  In  the  Burro  Mountains,  in  Sep- 
tember, he  says  they  were  feeding  largely  on  acorns,  as  was  shown 
by  the  quantity  of  freshly  gnawed  shells  under  rocks  and  logs  near 
their  holes. 

Breeding  habits. — The  mammae  of  the  females,  as  in  other  species 
of  the  genus,  are  in  3  pairs — 2  pairs  of  inguinal  and  1  pair  of  pec- 
toral— and  as  with  related  species  it  is  probable  that  the  usual  num- 
ber of  young  to  the  litter  is  four  to  six.  Mearns  (1907,  p.  419) 
records  pregnant  females  taken  on  May  18,  August  21,  and  October 
26,  containing  two  and  three  fetuses,  and  G.  S.  Miller,  jr.  (1893, 
p.  333)  mentions  a  specimen  taken  in  Arizona  by  W.  E.  D.  Scott  on 
December  4,  which  contained  three  two-thirds  grown  embryos.  A 
female  kept  in  captivity  gave  birth  to  four  young  on  May  2,  1921, 
one  of  the  litter  weighing  2.2  grams.  The  nests  and  young  of  such 
rock-inhabiting  species  are  rarely  found,  but  nursing  females  are 
frequently  captured  at  all  times  during  the  spring,  summer,  and 
autumn,  and  occasionally  in  winter,  and  it  is  probable  that  several 
litters  of  young  are  produced  in  a  season.  It  is  not  unusual  to  find 
nursing  females  among  those  that  have  not  acquired  the  adult 
pelage,  but  the  age  at  which  this  change  occurs  is  not  positively 
known.  They  are  certainly  prolific  breeders  if  one  can  judge  by 
their  abundance  in  localities  where  they  are  well  protected  from 
enemies. 

Hibernation. — These  mice  do  not  usually  acquire  any  surplus  fat 
and  are  apparently  equally  active  at  all  seasons.  They  may  store 
up  some  food  in  the  form  of  seeds  and  nuts  for  winter,  but  little 
is  known  of  their  storing  habits.  They  seem  to  be  able  to  obtain 
plenty  of  food,  and  the  little  pits  over  the  surface  of  the  ground 
where  they  have  dug  up  seeds  are  in  places  numerous. 

Economic  status. — As  these  deer  mice  are  usually  abundant  ani- 
mals, able  to  adapt  themselves  to  almost  any  environment  where 
food  and  cover  are  available,  they  are  likely  to  prove  of  considerable 
economic  importance  in  agricultural  districts  within  their  range. 
They  readily  enter  the  borders  of  grainfields  and  feed  both  on  the 
ripening  grain  and  sprouting  seeds.  They  may  also  live  in  grain 
shocks  or  stacks,  or  gather  at  granaries  or  bins  that  are  not  mouse 
proof,  and  in  this  manner  cause  some  loss  to  the  harvested  crop. 
Only  in  cases  of  their  unusual  abundance  would  these  depredations 
be  of  a  serious  nature,  but  with  the  destruction  of  their  natural  ene- 
mies such  an  abundance  might  be  expected.  They  are  preyed  upon 
by  nocturnal  birds  and  mammals,  from  which  their  only  protection 
is  concealment.  By  removing  all  cover  in  the  nature  of  weedy  and 
brushy  field  borders,  their  enemies  would  be  given  a  fair  chance 
and  their  overabundance  in  most  cases  prevented. 

Where  they  prove  troublesome  about  camps  and  houses  a  few 
mousetraps  kept  set  in  unused  corners  will  conveniently  dispose  of 
them  and  often  prevent  serious  mischief. 
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PEROMYSCUS  NASUTUS  (Allen) 
Long-nosed  Deer  Mouse;  Colorado  Cliff  Mouse 
Vesperimus  nastitus  Allen,  Bui.  Amer.  Mus.  Nat.  Hist.  3 :  299,  1891. 

Type.— Collected  at  Estes  Park,  Colo.,  January  20,  1S91,  by  W.  G.  Smith. 

General  characters. — One  of  the  large  long-tailed,  long-eared  species  of 
Peromyscus,  about  the  size  and  general  appearance  of  rowleyi,  with  ears  almost 
as  large  as  those  of  truei.  The  general  coloration  is  dull  and  dark  buffy  gray, 
as  in  rowleyi.  The  name  "  long-nosed  "  refers  only  to  the  skull  and  not  to 
the  external  appearance  of  the  animal. 

Measurements. — Average  of  five  typical  adults :  Total  length,  195 ;  tail,  99 ; 
hind  foot,  23.2;  and  ear  from  notch,  19.7  millimeters. 

Distribution  and  habitat. — The  long-nosed  deer  mouse  (pi.  8,  B) 
has  much  the  same  range  as  truei  and  rowleyi,  with  both  of  which 
it  is  sometimes  confused,  but  from  which  it  seems  to  be  entirely 
distinct.  (Fig.  25. )>  It  is 
rather  a  scarce  species,  al- 
though its  range  covers 
practically  all  the  rough 
Upper  Sonoran  country  of 
New  Mexico  except  the 
extreme  northwestern  and 
southwestern  parts.  There 
seem  to  be  no  specimens 
from  the  San  Juan  Valley 
or  the  Mogollon  Mountain 
regions,  but  the  absence  of 
specimens  does  not  prove 
the  absence  of  the  species. 
Like  truei  and  rowleyi,  in 
its  zone,  it  is  a  species  of 
the  rocks,  cliffs,  and  can- 
yons, not  being  found  on 
the  plains  or  in  open  val- 
ley areas. 

General  habits. — Along 
the  Pecos  River  these  big- 
eared  hairy-tailed  m  ice 
range  entirely  through  Upper  Sonoran  Zone  from  Santa  Rosa  to 
Ribera  and  Glorieta,  and  up  the  river  8  or  10  miles  above  Pecos 
to  their  upper  limit,  where  Weller  caught  several  at  7,400  feet 
altitude  at  the  extreme  upper  edge  of  the  Upper  Sonoran  Zone 
among  the  last  junipers  and  nut  pines.  At  these  localities  they  were 
found  living  in  cliffs  or  on  rocky  slopes  or  among  the  juniper  trees 
not  far  from  rocks.  In  the  Raton  Range  A.  H.  Howell  took  specimens 
at  Folsom,  and  others  near  the  summit  of  Emory  Peak  and  in  Oak 
Canyon,  in  every  case  among  rocks  or  in  canyons.  He  also  collected 
them  on  Sierra  Grande  and  near  Catskill  in  similar  situations.  In 
the  Capitan  Mountains  Gaut  collected  specimens  on  the  rocky  slopes 
from  the  base  up  to  9,000  feet  on  southwest  slopes  and  to  about 
8,000  feet  on  northwest  slopes.  None  was  found  above  these  alti- 
tudes, although  less  trapping  was  done  over  the  top  of  the  range. 


Figure   25. — Distribution    of   the   long-nosed    deer 
mouse,  Peromyscus  nasutus,  in  New  Mexico 
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In  this  region  he  secured  20  specimens  of  nasutus  among  a  much 
greater  number  of  rouileyi.  In  the  Jicarilla,  Manzano,  and  San 
Andres  Mountains  he  found  them  in  about  the  same  abundance  and 
with  similar  range  and  habits.  Surber  took  a  few  specimens  in  the 
Hondo  and  Rio  Grande  Canyons.  Hollister  collected  them  in  the 
lava  beds  about  Grant  and  also  in  the  Datil  Mountains. 

In  all  these  localities,  so  far  as  the  records  show,  they  seem  to 
have  been  associated  with  rocks  among  the  nut  pines  and  junipers 
and  to  have  the  same  general  habits  as  the  large-eared  truei,  which 
is  generally  found  in  the  same  cliffs. 

Food  habits. — In  food  habits  nasutus  is  very  similar  to  truei  and 
apparently  depends  largely  upon  the  seeds  of  juniper  trees  and  nut 
pines.  The  stomach  contents  merely  indicate  that  they  are  seed 
eaters  like  other  species  of  the  group. 

Breeding  habits. — At  Grant,  on  July  29,  Hollister  collected  an  old 
female  that  contained  four  large  fetuses  and  at  Sierra  Grande  on 
August  20  A.  H.  Howell  collected  one  containing  six  fetuses.  As  in 
other  species  of  the  group  the  mammae  are  arranged  in  three  pairs. 

Ecoriomic  status. — Owing  to  the  scarcity  of  individuals,  this  species 
is  of  less  importance  than  truei  or  rowleyi  of  the  same  region,  but 
for  its  numbers  it  is  worthy  of  the  same  economic  consideration. 

PEROMYSCUS  EREMICUS  EREMICUS  (Baird) 

Desert  Peromysctjs 

He&peromys  eremicus  Baird,  Mammals  of  North  America,  p.  479,  1859. 
Peromyscus  eremicus  arenarius  Mearns,  U.  S.  Natl.  Mus.  Proc.  19:  138,  1896. 
Type  from  near  El  Paso,  Tex. 

Type  locality. — Old  Fort  Yuma,  Calif.     No  type  designated. 

General  characters. — A  medium-sized  Peromyscus  with  long  and  very  slender 
tail,  medium-sized  and  thinly  haired  ears,  and  wholly  naked  soles  of  the  hind 
feet.  The  sides  are  bright  huffy  ochraceous  and  the  back  buffy  gray.  The  tail 
is  indistinctly  bicolor,  being  a  little  lighter  below  than  above. 

Measurements. — Average  of  10  adults  from  near  the  type  locality :  Total 
length,  183 ;  tail,  101 ;  hind  foot,  20.5  ;  ear  from  notch,  17.5  millimeters.  Weights, 
21  to  26.6  grams. 

Distribution  and  habitat. — The  desert  Peromyscus  inhabits  the 
Pecos,  Tularosa,  and  Rio  Grande  Valleys  of  southern  New  Mexico. 
(Fig.  26.)  All  the  specimens  examined  are  from  localities  in  the 
extreme  arid  Lower  Sonoran  area.  To  a  great  extent  they  are  also 
rock  and  cliff  dwellers  and  are  rarely  found  in  the  open  valleys  far 
from  rocks  or  the  protecting  walls  of  can37ons  or  cut  banks. 

General  habits. — Along  the  foothills  of  the  Franklin,  Organ,  and 
San  Andres  Mountains,  Gaut  found  them  abundant  in  canyons  and 
in  rocky  places,  but  scarce  at  any  distance  from  cover.  At  Carlsbad 
the  writer  caught  them  in  the  rocks  along  the  river  just  above  town 
and  also  in  similar  places  near  El  Paso  and  in  the  canyons  of  the 
Franklin  Mountains.  In  the  Rio  Grande  Valley  E.  A.  Goldman 
caught  them  on  the  stony  mesa  near  Las  Cruces,  in  the  rocky  foot- 
hills just  north  of  Garfield,  and  one  at  the  base  of  a  ledge  in  Lake 
Valley.  At  Las  Palomas  he  found  them  common  about  the  clumps 
of  cactus,  mesquite  bushes,  and  small-leaved  sumac  along  the  base  of 
the  rocky  bluffs  of  the  river ;  and  at  Cuchillo  along  the  edge  of  the 
valley.  They  are  most  abundant  where  canyon  walls  furnish  caves 
and  shelves  and  numerous  safe  retreats  in  proximity  to  an  abundant 
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growth  of  desert  shrubs  and  cactus.  Owing  to  its  strictly  noc- 
turnal habits,  the  desert  Peromyscus  is  rarely  seen  alive,  but  in  its 
region  the  collectors'  traps  set  under  rocks  and  along  shelves  and 
in  the  small  caves  of  cliffs  usually  yield  more  of  this  species  of  mouse 
than  of  any  other.  In  fact,  the  ground  seems  to  be  carefully  divided 
between  it  and  the  smaller  species,  which  are  almost  invariably 
caught  under  cover  of  vegetation  and  distant  from  the  rocks  where 
eremicus  never  occurs.  Active  at  all  seasons  of  the  year,  in  their 
low  hot  valleys  the  desert  mice  seem  to  make  no  distinction  between 
summer  and  winter  except  in  a  fuller,  more  furry  coat  for  the  colder 
season. 

Food  habits. — There  is  little  to  be  said  of  the  actual  food  of  these 
mice  other  than  that  it  consists  mainly  of  seeds.  The  hard  shells 
of  hackberry  nutlets  are  often  found  scattered  over  the  rocks,  but 
most  of  their  food  consists 
of  small  seeds  and  a  few 
insects,  which  leave  little 
clue  to  the  species  eaten. 
They  are  readily  caught 
with  rolled  oats  or  any  kind 
of  grain,  nuts,  or  melon  or 
sunflower  seeds,  and 
Mearns  reports  that  they 
are  fond  of  salt  pork.  In 
captivity  they  drink  water 
eagerly  and  often,  but  in 
the  wild  state  must  procure 
their  moisture  from  succu- 
lent vegetation. 

Breeding  habits. — In  this 
group  (subgenus  Haplomy- 
lomys)  there  are  only  four 
mammae,  arranged  in  two 
pairs  of  inguinal  at  the 
posterior  part  of  the  ab- 
domen. Seven  pregnant 
females  examined  by 
Mearns  at  dates  ranging 
from  January  9  to  April  15  contained,  respectively,  4,  4,  3,  1,  4,  2, 
and  3  fetuses,  and  it  seems  safe  to  assume  that  four  young  is  the 
nornial  maximum  number  in  this  group.  Immature  specimens  of 
various  ages  collected  at  all  seasons  would  indicate  a  habit  of  peren- 
nial breeding  that  may  make  up  for  the  small  families  and  prevent 
the  possibility  of  race  suicide.  In  the  mild  climate  of  their  region 
they  are  doubtless  even  more  prolific  than  are  the  species  of  colder 
zones  having  larger  families. 

Economic  status. — As  much  of  the  country  occupied  by  these  mice 
is  uninhabited  desert,  their  abundance  is  of  little  consequence. 
Locally,  however,  where  irrigated  valleys  are  bounded  by  rocks  and 
cliffs,  they  may  do  some  damage  about  buildings,  in  gardens,  and 
along  the  edges  of  fields.  The  clearing  out  of  weedy  and  brushy 
cover  along  the  field  borders  so  as  to  expose  them  to  their  natural 


Figure  26. — Distribution  of  desert  white-footed 
mice  in  New  Mexico :  1,  Peromyscus  eremicus 
eremicus;  2,  P.  ertmicus  anthonui.  Type  locality 
circled 
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enemies,  mainly  the  little  owls,  would  in  most  cases  prevent  any 
further  mischief. 

PEROMYSCUS  EREMICUS  ANTHONYI  (Meeriam) 

Anthony's  Desert  Mouse 

Hespcromys  (Yespcrinvus)  antlwnyi  Merriam,  Biol.  Soc.  Wash.  Proc.  4:  2,  1887. 

Type. — Collected  at  "  Camp  Apache,"  near  Hachita,  Grand  County,  N.  Mex., 
May  10,  1886,  by  A.  W.  Anthony. 

General  characters.— A  slightly  darker,  richer-colored  form  of  eremious,  with 
ears  slightly  smaller,  and  buffy  pectoral  spot  usually  present. 

Measurements. — Average  of  10  adults :  Total  length,  194 ;  tail,  108 ;  hind  foot, 
21.5  millimeters. 

Distribution  and  habitat. — Anthony's  desert  mouse,  a  not  very 
strongly  marked  form  of  the  eremicus  group,  occupies  the  Deming 
Plains  region  of  southwestern  New  Mexico,  mainly  in  the  Lower 
Sonoran  Zone.  (Fig.  26.)  Most  of  the  localities  where  specimens 
were  taken  are  in  foothills  of  the  desert  ranges  or  in  rocky  places 
on  the  plains.  Its  whole  range  seems  to  be  close  to  the  upper  edge 
of  the  zone  and  in  many  localities  it  occupies  ground  where  the  Up- 
per and  Lower  Sonoran  Zones  meet  and  to  some  extent  mingle. 

General  habits. — In  habits  as  in  general  characters  these  mice  are 
so  closely  related  to  erenvicus  as  to  be  almost  indistinguishable. 
They  are  rock  and  cliff  dwellers  to  a  great  extent,  but  at  Deming  a 
few  specimens  were  caught  in  the  mesquite-covered  sand  dunes 
along  the  waterless  Eio  Mimbres.  E.  A.  Goldman  found  them  com- 
mon along  the  rocky  base  of  the  Little  Florida  Mountains  10  miles 
south  of  Deming  and  also  near  Redrock  in  the  canyon  of  the  Gila. 
Near  Hachita  he  found  them  among  the  loose  rocks  and  ledges 
along  the  slopes  of  the  low  mountains.  One  collected  not  far  from 
Silver  City  by  Streator  is  also  referred  to  this  form.  Mearns  took 
them  at  several  localities  along  the  Mexican  boundary  line  where, 
he  says  (1907,  p.  439),  they  were  "restricted  to  bushy  places  and 
rocky  buttes,  none  having  been  taken  on  the  level  sandy  ground 
where  most  of  our  trapping  was  done."  Beyond  the  nature  of  the 
ground  that  they  occupy  nothing  has  been  recorded  of  the  habits 
of  these  mice,  but  from  their  close  relationship  it  is  probable  that 
their  food  and  breeding  habits  do  not  differ  at  all  from  those  of 
eremicus. 

PEROMYSCUS  CRINITUS  AURIPECTUS    (Alijsn) 

Buff-Breasted  Canton  Mouse 

Sltomys  auripectus  Allen,  Bui.  Amer.  Mus.  Nat.  Hist.  5 :  75,  1S93. 

Type.— Collected  at  Bluff  City,  Utah,  May  14,  1892,  by  Charles  P.  Rowley. 

General  characters. — A  slender,  long-tailed,  and  moderately  large-eared 
mouse  with  bright  golden-buff  upper  parts  and  usually  a  buff  patch  on  the 
white  breast :  tail  very  hairy  and  ears  mainly  naked. 

Measurements. — Average  of  10  adult  topotypes:  Total  length,  178;  tail,  93; 
hind  foot,  20.8  millimeters. 

Distribution  and  habitat. — The  beautiful  buff-breasted  canyon 
mouse  was  described  by  Doctor  Allen  from  Bluff  City,  Utah,  not  far 
from  the  northwestern  extremity  of  New  Mexico ;  and  while  there  is 
but  one  actual  record  of  occurrence  in  New  Mexico,  it  undoubtedly 
inhabits  the  sandstone  cliffs  and  canyons  of  the  whole  San  Juan 
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River  Valley.  (Fig.  27.)  There  are  four  specimens  from  Chaco 
Canyon,  N.  Mex.,  and  others  from  Noland  ranch,  Utah,  only  2*/> 
miles  from  the  northwestern  corner  of  New  Mexico.  They  seem  to 
be  restricted  to  the  Upper  Sonoran  Zone  and  apparently,  more  than 
any  other  species,  are  limited  to  cliffs  and  canyons. 

General  habits. — W.  W.  Granger,  who  collected  them  in  Chaco 
Canyon,  says  they  are — 

relatively  much  less  common  than  the  other  species  of  Peromysciis  which  were 
found  associated  with  it,  the  ratio,  as  determined  by  trapping,  being  about 
1  to  5.  I  have  always  found  it  confined  to  rocky  places.  In  Chaco  Canon  the 
pueblo  ruins  were  its  favorite  abode.     (Allen,  189G,  p.  251.) 

Though  farther  west  these  mice  are  extremely  numerous  along  the 
walls  of  the  Grand  Canyon  they  seem  to  be  scarce  in  the  New 
Mexico  part  of  their  range.  Judged  from  field  notes  by  Granger, 
Loring,  and  Cary,  however, 
their  habits  seem  to  be  the 
same  as  those  of  crinitus 
living  in  the  canyons  far- 
ther west.  Cary  found 
them  in  the  ruined  cliff 
dwellings  at  Mesa  Verde, 
and  their  whole  range  is 
closely  associated  with  the 
region  of  abundant  pre- 
historic cliff  houses.  In  the 
Grand  Canyon,  Merriam 
discovered  that  they  were 
excellent  climbers  and  shot 
one  by  moonlight  as  it 
peered  down  at  him  from 
the  branch  of  a  tree. 
(Merriam  1890a,  p.  62.) 

Breeding  habits. — Prac- 
tically nothing  is  known 
of  their  actual  food  or 
breeding  habits.  The  num- 
ber of  mammae  is  but  four, 
and  judged  from  other  spe- 
cies in  the  group,  the  number  of  young  may  safely  be  assumed  to  be 
four  or  less  in  a  litter. 

Economic  status. — In  the  days  of  the  cliff  dwellers  these  mice  may 
have  been  of  great  economic  importance,  and  have  caused  much  loss 
to  the  hoarded  stores  of  food,  but  at  the  present  day  most  of  their 
range  is  so  inaccessible  that  they  are  mainly  interesting  because  of 
their  beauty  and  the  bit  of  wild  life  they  contribute  to  a  region  full 
of  wonders. 

REITHRODONTOMYS  MEGALOTIS   MEGALOTIS    (Baikd) 

Big-eaked  Harvest  Mouse 
Reithrodon  megalotis  Baird,  Mammals  of  North  America,  p.  451,  1859. 

Type. — Collected  between  Janos,  Chihuahua,  and  San  Luis  Spring,  near  border 
of  Grant  County,  N.  Mex.,  by  C.  B.  R.  Kennerly.    Actual  locality  unknown  but 
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Figure  27. — Distribution  of  buff-breasted  canyon 
mouse,  Peromyscus  crinitus  auripectus,  in  New 
Mexico 
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probably  in  Sonora.  Specimen  without  date  but  entered  in  United  States 
National  Museum  catalogue  in  1855. 

General  characters. — In  appearance  very  similar  to  a  small  house  mouse,  but 
distinguished  superficially  by  the  shorter  and  less  tapering  tail  and  more  surely 
by  the  deeply  grooved  upper  incisors.  The  upper  parts  are  a  rich  brownish 
gray ;  the  lower  parts,  feet,  and  lower  half  of  tail,  white. 

Measurements. — Average  of  6  adults  from  the  type  region :  Total  length,  140 ; 
tail,  71 ;  hind  foot,  17.6 ;  ear  from  notch  to  tip,  12.5  millimeters. 

Distribution  and  habitat. — The  big-eared  harvest  mice  occupy  the 
Lower  Sonoran  valleys  of  all  southern  New  Mexico,  including  the 
Pecos,  Tularosa,  Rio  Grande,  and  Gila  Valleys  and  extend  over  the 
Deming  Plain.  (Fig.  28.)  Specimens  from  Eoswell,  from  near 
the  base  of  the  Jicarilla  Mountains,  from  the  northern  end  of  the 
San  Andres  Mountains,  and  from  Silver  City,  Cliff,  and  the  San 

Francisco  Eiver  Valley  near 
Alma  mark  the  northern 
limits  of  its  range.  Some 
of  these  localities,  such  as 
the  Jicarilla  Mountains, 
Mesa  Jumanes,  and  Silver 
City,  are  above  the  limits 
of  the  Lower  Sonoran  Zone, 
but  are  in  the  area  of  in- 
tergradation  with  the  more 
northern  form,  aztecus. 

General  habits. — Some  of 
the  harvest  mice  build  nests 
in  bushes,  but  inegalotis  and 
its  subspecies  seem  to  be 
entirely  ground  dwellers. 
They  live  under  cover  of 
grass,  weeds,  and  such  vege- 
tation as  will  protect  them 
from  enemies  above  and  at 
the  same  time  furnish 
ample  food  for  their  needs. 
They  are  generally  caught 
in  dry  meadows  or  grassy 
or  weedy  borders  of  fields  and  roadsides  where  their  narrow  trails 
may  be  found  by  carefully  parting  the  grass  and  searching  oyer 
the  surface  of  the  ground.  They  also  may  be  caught  by  setting 
traps  at  random  on  little  bare  spots  under  the  cover  of  grass  and 
fallen  vegetation  where  no  trace  of  their  runways  are  seen,  in  fur- 
rows along  the  edges  of  fields  or  the  spaces  between  growing  grain. 
Old  haycocks,  weed  piles,  or  rubbish  heaps  often  furnish  cover  for 
their  nests  and  burrows  and  are  favorite  points  from  which  to 
make  their  excursions  for  food.  In  suitable  localities  they  become 
very  numerous,  but  over  much  of  the  desert  country  they  are  so  scarce 
and  scattered  that  only  an  occasional  specimen  can  be  secured. 

At  Las  Cruces  E.  A.  Goldman  caught  them  in  grass  and  weeds 
along  irrigation  ditches  in  the  valley,  and  at  Las  Palomas  he  took  a 
few  in  patches  of  grass  and  weeds  on  damp  ground  near  the  river. 


Figure  28. — Distribution  of  harvest  mice  in  New 
Mexico :  1,  Reithrodontomys  megalotis  mega- 
lot is ;  2,  R.  megalotis  aztecus;  3,  R.  albescens 
griseus;  4,  R.  montanu-s.     Type  localities  circled 
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Near  Fairview  and  Kingston  he  caught  them  among  the  weeds  and 
grass  in  fields  of  the  open  valleys  and  in  similar  situations  at  the  sink 
of  the  Mimbres,  near  Kedrock,  Gila,  Pleasanton,  Dry  Creek,  and  on 
the  Lang  ranch  in  the  southern  part  of  the  Animas  Valley. 

At  Silver  City  the  writer  caught  one  in  the  weeds  at  the  edge  of  an 
orchard  just  above  town,  and  Streater  caught  a  specimen  by  the  side 
of  a  stone  wall  near  there.  At  Glenwood  the  writer  found  them 
abundant  in  the  dense  weedy  growth  along  the  river  bottom  and 
had  no  trouble  in  catching  them  there  and  at  Cliff  on  the  Gila  River. 

In  the  Organ  Mountains  Gaut  caught  them  in  grassy  gulches  and 
under  old  rubbish  around  the  ranches.  At  Tularosa  he  secured  a 
series  of  specimens  along  the  irrigation  ditch  at  the  edge  of  the 
valley,  where  they  were  taken  in  traps  set  in  runways  for  cotton 
rats.  At  the  northern  end  of  the  San  Andres  Mountains  he  took 
two  specimens  in  a  grassy  bottom  just  west  of  the  divide  on  the  road 
to  San  Marcial,  and  at  the  southern  end  of  the  Mesa  Jumanes  he 
took  two  specimens  in  a  patch  of  high  grass.  He  also  caught  one 
in  the  Jicarilla  Mountains  near  the  rocks  on  one  of  the  peaks,  at 
about  8,000  feet,  but  was  unable  to  catch  any  more  in  that  locality.  A 
few  specimens  that  the  writer  caught  in  the  southern  end  of  the 
Guadalupe  Mountains  near  the  Texas-New  Mexico  line  in  Upper 
Sonoran  Zone  are  also  referred  to  this  species. 

Food  habits. — Harvest  mice  are  mainly  seed  eaters.  Their 
stomach  contents  usually  show  only  a  white  starchy  mass  of  finely 
masticated  dough  from  the  various  seeds  eaten  or  occasionally  a 
little  green  pulp  of  the  foliage  with  which  they  have  varied  their 
diet.  The  cut  stems  of  grasses  and  small  plants  along  the  runways 
and  on  their  feeding  grounds  are  the  only  clue  to  their  preference 
in  food.  As  some  of  the  species  are  excellent  climbers,  it  is  not  im- 
probable that  these  also  climb  through  the  grass  and  weed  tops  for 
the  seeds  they  prefer.  They  do  not  hibernate  or  become  fat  in 
autumn,  but  are  active  throughout  the  winter,  when  they  probably 
get  an  abundance  of  ripe  and  fallen  seeds  from  the  surface  of  the 
ground. 

Breeding  habits. — Apparently  these  mice  are  prolific  breeders,  as 
young  of  various  ages  are  caught  throughout  the  summer.  One  old 
female  taken  by  Gaut  late  in  January,  1903,  from  among  a  pile  of 
empty  cans  in  the  southern  part  of  the  Organ  Mountains  contained 
four  fetuses.  One  collected  at  Silver  City  on  May  10  and  another 
taken  at  Fairview  on  October  13  also  contained  four  fetuses  each. 
The  mammae  of  the  females  are  in  3  pairs,  2  pairs  of  inguinal, 
and  1  pair  of  pectoral,  and  the  normal  number  of  young  at  a  birth 
is  probably  4  to  6. 

Economic  status. — These  mice  would  seem  too  small  to  be  of  much 
economic  importance,  but  where  they  become  excessively  numerous, 
as  they  do  in  some  sections,  their  inroads  on  growing  grass  and 
grain  crops  cause  considerable  loss.  But  if  their  natural  enemies, 
the  hawks,  owls,  weasels,  and  skunks,  are  carefully  protected,  there 
is  little  danger  of  their  becoming  a  pest,  and  in  case  of  an  abnormal 
outbreak  it  is  only  necessary  to  clear  the  weedy  borders  of  fields  and 
waste  places  and  give  their  enemies  a  chance  to  reach  them. 
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REITHRODONTOMYS   MEGALOTIS  AZTECUS  Allen 
Azteo  Harvest  Mouse 
Reithrodontomys  aztecus  Allen,  Bui.  Amer.  Mus.  Nat.  Hist.  5:  79,  1893. 

Type. — Collected  at  Laplata,  San  Juan  County,  N.  Mex.,  April  11,  1892,  by 
C.  P.  Rowley. 

General  characters. — Similar  to  megalotis20  but  slightly  larger,  with  larger 
ears,  longer  fur,  and  duller  gray  of  upper  parts. 

Measurements. — Average  of  seven  specimens  from  the  type  locality :  Total 
length,  144 ;  tail,  68 ;  hind  foot,  18 ;  ear  from  notch,  13.8  millimeters. 

Distribution  and  habitat. — The  Aztec  harvest  mouse  is  an  Upper 
Sonoran  form  of  the  megalotis  group  occupying  the  valley  country 
of  northwestern  New  Mexico  and  extending  around  the  southern  end 
of  the  Pecos  Mountains  and  along  their  eastern  base  as  far  north 
as  Guaclalupita  on  Coyote  Creek.  (Fig.  28.)  It  extends  up  the 
Rio  Grande  Valley  to  Espanola  but  apparently  does  not  reach  north- 
ward into  the  San  Luis  Valley.  It  inhabits  the  open  country,  where 
there  is  sufficient  low  vegetation  for  food  and  cover,  and  so  far  as 
known  is  restricted  to  the  Upper  Sonoran  Zone. 

General  habits. — The  habits  of  this  form  do  not  differ  noticeably 
from  those  of  its  near  relative,  megalotis,  of  the  Lower  Sonoran  val- 
leys except  as  modified  by  somewhat  different  enviromnent.  In 
December,  1893,  Loring  took  12  specimens  in  one  night  at  Laplata, 
where  he  caught  them  among  weeds  and  small  willows  in  the  center 
of  a  large  field.  At  Aztec  he  found  them  common  in  a  patch  of  high 
grass  and  cattails,  which  had  evidently  been  marshy  and  wet  dur- 
ing the  spring,  and  caught  them  in  traps  set  in  Microtus  runways. 
In  1908  Birdseye  found  them  common  at  Farmington  and  Fruitland 
in  the  San  Juan  River  Valley,  where  he  also  caught  them  in  the 
runways  of  Microtus  aztecus  in  grassy,  swampy  places,  along  ditch 
banks,  and  under  the  cover  of  tumble  weeds,  wild  sunflowers,  and 
scattered  grain  and  alfalfa. 

White-footed  mice  and  house  mice  as  well  as  Microtus  were  caught 
in  the  same  traps  and  in  the  same  situations  with  the  harvest  mice, 
as  the  abundant  cover  and  food  furnish  the  ideal  conditions  under 
which  all  these  rodents  thrive.  Hollister  caught  them  along  the 
weedy  bottoms  of  the  Puerco  River  flats  at  Wingate,  in  a  saltgrass 
and  tule  marsh  about  a  spring  at  the  mouth  of  the  Rio  San  Jose,  and 
in  weed  and  grass  patches  along  the  creek  at  Datil.  Along  the  Zuni 
River  a  few  miles  below  the  New  Mexico  line,  the  writer  caught  one 
in  the  greasebush  along  the  dry  wash,  where  there  was  no  permanent 
water  nor  grass  cover  near,  so  it  is  evident  that  at  times  they  wander 
away  from  safe  cover.  At  Espanola  Gaut  found  them  common  along 
the  valley  bottom,  and  in  the  Manzano  Mountains  he  took  one  speci- 
men at  the  edge  of  a  little  park  high  up  on  the  east  slope  of  the  moun- 
tains where  the  growth  of  grass  was  dense  over  the  surface  of  the 
ground. 

The  little  runways  of  the  Aztec  mouse  are  easily  distinguished 
from  those  of  Microtus  by  being  narrower  and  less  worn,  and  by  dis- 

20  The  characters  separating  this  form  from  megalotis  are  so  slight  that  most  authors 
have  considered  them  indistinguishable,  but  Howell  (1914),  in  a  critical  study  of  the 
group,  has  decided  that  they  are  sufficiently  marked  for  the  recognition  of  aztecus  as  a 
subspecies. 
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appearing  in  the  more  open  growth.  The  nests  are  neatly  formed 
balls  of  grass  placed  on  the  surface  of  the  ground  under  cover  of 
grass  or  weeds  and  entered  by  one  or  more  tiny  doorways  at  the 
sides  near  the  ground.  At  Aztec  Loring  found  these  grass  nests 
lined  with  soft  down  from  cattails,  but  usually  fine  grass  or  plant 
fibers  are  used  for  lining  the  warm  dry  chamber  within.  These  mice 
do  not  become  fat  or  hibernate  and  seem  to  be  equally  active  during 
the  night  and  day  both  in  summer  and  winter. 

Food  habits. — The  harvest  mice  are  easily  caught  in  traps  baited 
with  rolled  oats,  rolled  barley,  wheat,  or  any  grain,  but  their  native 
food  seems  to  be  mainly  seeds.  Cut  grass  stems  found  along  their 
runways  or  about  the  burrows  would  indicate  that  grass  seeds  are 
a  favorite  food.  At  times  a  little  green  vegetation  is  also  eaten,  as 
shown  by  the  color  of  the  stomach  contents. 

Breeding  habits. — The  Aztec  harvest  mice  are  prolific  breeders  ap- 
parently throughout  the  year.  At  Aztec  on  December  7  Loring 
caught  a  female  containing  one  large  fetus,  and  several  of  the  others 
caught  were  apparently  nursing  young.  At  Fruitland  Birdseye 
found  a  female  October  31  containing  seven  large  fetuses;  at  Es- 
panola  Gaut  collected  a  female  in  June  with  four  fetuses  nearly 
ready  for  birth.  Near  Monica  Spring  on  the  San  Augustine  Plains 
E.  A.  Goldman  took  one  September  18  that  contained  six  fetuses. 
The  6  mammae  of  the  females  are  arranged  in  2  pairs  of  inguinal  and 
1  pair  of  pectoral  and  apparently  the  normal  variation  of  young  is 
from  4  to  6. 

Economic  status. — As  this  subspecies  occupies  one  of  the  most  ex- 
tensive and  important  agricultural  valleys  in  New  Mexico,  where  it 
is  particularly  abundant,  considerable  economic  importance  may  be 
ascribed  to  it.  The  dense  vegetation  along  the  irrigation  ditches, 
field  borders,  and  roadsides  in  the  San  Juan  Valley  furnish  such  per- 
fect cover  and  protection  that  the  mice  multiply  at  a  rate  calculated 
to  do  considerable  damage  to  the  grain  and  hay  crops.  Their 
depredations,  however,  will  rarely  if  ever  be  found  sufficiently  serious 
to  warrant  the  use  of  poisons  or  artificial  means  of  destruction.  Or- 
dinarily the  mere  cleaning  up  of  waste  places  to  expose  them  to  their 
natural  enemies  will  be  found  the  most  effective  and  economical 
means  of  controlling  their  abundance,  with  the  added  advantage  of 
keeping  down  the  weeds  that  are  usually  left  to  distribute  seeds  over 
the  fields.  Both  mice  and  weeds  can  be  kept  under  reasonable  con- 
trol by  a  little  work  in  mowing  or  burning  or  by  close  grazing  of 
the  waste  places. 

REITHRODONTOMYS   ALBESCENS    GRISEUS   Bailey 
Gray  Harvest  Mouse 
Reithrodontomys  griseus  Bailey,  North  Amer.  Fauna  No.  25,  p.  106,  1905. 

Type. — Collected  at  San  Antonio,  Tex.,  March  4,  1897,  by  H.  P.  Attwater. 

General  characters. — The  smallest  harvest  mouse  occurring  in  New  Mexico, 
with  relatively  small  hind  feet,  buffy-gray  upper  parts,  and  white  lower 
parts. 

Afeastwements. — Average  of  typical  specimens :  Total  length,  142 ;  tail,  60 ; 
hind  foot,  15  millimeters. 

Distribution  and  habitat. — A  single  specimen  of  the  little  gray 
harvest  mouse  taken  at  Santa  Rosa  marks  the  westernmost  point 
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of  range  of  a  common  Texas  species.  It  undoubtedly  extends  up 
the  Canadian  River  Valley  and  across  to  Santa  Kosa  in  the  Pecos 
Valley,  or  it  may  occupy  the  whole  of  the  Pecos  Valley  up  to  this 
point.  (Fig.  28.)  In  Texas  its  range  seems  to  be  restricted  to  the 
Lower  Sonoran  Zone,  and  at  Santa  Kosa  it  probably  represents  the 
Lower  Sonoran  element,  which  is  found  there  in  dilute  form. 

General  habits.— -In  October,  1902,  Gaut  collected  a  specimen  of 
this  mouse  among  the  mesquite  bushes  on  the  flats  near  Santa  Kosa, 
but  in  a  large  number  of  traps  kept  in  the  vicinity  for  some  time 
he  secured  no  other  specimens;  nor  were  other  collectors  able  to 
secure  any  there  the  following  year.  It  is  evident  that  the  species 
was  then  not  common  in  that  locality,  and  that  the  record  marks 
an  extreme  limit  of  range.  The  species  seems,  however,  to  be  rare 
or  not  often  taken  in  any  part  of  its  range  and  is  represented  in 
collections  by  small  series  from  widely  scattered  localities.  It  occu- 
pies the  grassy  prairies  and  field  borders  and  seems  to  have  much 
the  same  habits  as  the  other  species  of  harvest  mice. 

REITHRODONTOMYS    MONTANUS     (Baird) 

San  Luis  Valley  Harvest  Mouse? 
Reithrodon  montanus  Baird,  Acad.  Nat.  Sci.  Phila.  7 :  335,  1855. 

Type. — Collected  in  San  Luis  Valley  near  San  Luis  Lakes,  Colo.,  August  29 
or  30,  1853  or  1854,  by  Mr.  Kreutzfeldt  under  Capt.  E.  G.  Beckwith. 

General  characters. — Size  intermediate  between  tbat  of  meffaloiis  and  griseus, 
colors  paler  than  in  megalotis,  without  dark   dorsal  stripe  of  griseus. 

Measurements. — Average  of  adults:  Total  length,  126;  tail,  58;  hind  foot, 
17  millimeters. 

Distribution  and  habitat. — A  single  specimen  of  the  San  Luis 
Valley  harvest  mouse  sent  to  the  Biological  Survey  f or  identification 
by  I).  E.  Merrill  from  the  State  College  of  New  Mexico  at  Mesilla 
Park  was  collected  by  Fred  I.  Howarth  on  January  27,  1914,  3  miles 
south  of  Raton.  (Fig.  28.)  It  is  a  female  and  rather  small,  meas- 
uring in  total  length,  121;  tail,  51;  hind  foot,  16  millimeters,  but  was 
identified  by  A.  H.  Howell,  who  has  monographed  the  genus  (1914) 
as  montanus,  which  adds  this  species,  previously  known  only  from 
the  San  Luis  Valley  in  Colorado,  to  the  State  list  of  New  Mexico. 

SIGMODON  HISPIDUS  BERLANDIERI  Bated 
Beklandier's  Cotton  Rat 

Sigmodon  lerlandieri  Baird,  Acad.  Nat.  Sci.  Phila.  Proe.  7:  333,  1855. 
Sigmodon  Kispidus  pallidus  Mearns,  U.  S.  Natl.  Mus.  Proc.  20:  504,  1897  (ad- 
vance sheets).     Type  from  near  El  Paso,  Tex. 

Type. — Collected  at  Rio  Nazas,  Coahuila,  Mexico,  in  1853  by  D.  N.  Couch. 

General  characters. — A  full-grown  cotton  rat  might  easily  be  mistaken  for  a 
half-grown  brown  rat,  Rattus  norvegicus,  which  it  pomewhat  resembles  in  size, 
color,  and  proportions,  but  with  which  it  has  no  real  relationship.  The  fur  is 
coarse  but  full  and  soft  in  winter  and  thin  and  hispid  in  summer.  The  upper 
parts  are  buffy  gray,  the  belly  white,  and  feet  light  gray.  The  tail  is  thinly 
haired,  tapering,  light  gray  below,  and  blackish  above. 

Measurements. — Average  of  five  typical  adults:  Total  length,  256;  tail,  113; 
hind  foot,  32.5  millimeters. 

Distribution  and  habitat. — The  large  gray  Berlandier's  cotton  rat 
extends  into  New  Mexico  from  the  south  and  east  up  the  Pecos  River 
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Valley  to  Carlsbad  and  Koswell,  up  the  Tularosa  Valley  to  Tularosa, 
and  up  the  Rio  Grande  Valley  from  El  Paso  to  Socorro  and  westward 
to  near  Deming.  (Fig.  29.)  It  fills  the  Lower  Sonoran  valleys 
wherever  there  is  sufficient  grass  or  vegetation  for  food  and  cover  but 
is  absent  from  the  more  arid  and  barren  areas.  Its  range  is  contin- 
uous along  the  river  and  stream  valleys  where  bottom-land  vegeta- 
tion furnishes  the  conditions  required  by  its  mode  of  life ;  but  some 
of  the  localities,  such  as  the  west  slope  of  the  Guadalupe  Mountains, 
Tularosa,  and  Deming,  probably  represent  more  or  less  isolated 
colonies. 

General  habits. — Over  a  wide  range  corresponding  closely  to  the 
cotton-growing  area  of  the  United  States,  these  rats  are  so  common 
in  the  fields  that  they  have  acquired  the  name  of  cotton  rats.  The 
name  is  less  appropriate 
for  the  New  Mexico  form, 
berlandieri,  although  in 
both  the  Pecos  and  Rio 
Grande  Valleys  they  occur 
close  to  the  edges  of  fields 
of  cotton.  They  are  gener- 
ally found  in  the  grassy 
and  weedy  bottoms  along 
the  valleys,  where  they 
make  numerous  little  roads 
or  roadways  under  cover  of 
grass  or  fallen  vegetation. 
In  fact  their  habits  are 
very  similar  to  those  of 
the  meadow  mouse  (Micro- 
tus)  of  the  higher  zones. 
They  live  in  burrows  un- 
derground or  in  nests  of 
grass  and  soft  fibers  placed 
on  the  surface  of  the 
ground  under  cover  of  veg- 
etation, and  from  these 
nests  and  burrows  their 
little  roadways  extend  in  all  directions,  often  into  the  edges  of  fields 
of  grain  and  other  crops.  Their  roadways  frequently  lead  into 
marshes  or  on  to  damp  ground,  but  always  avoid  the  open  where 
cover  and  food  are  not  abundant. 

Food  Tidbits. — Their  food  consists  chiefly  of  green  vegetation, 
leaves,  stems,  and  seeds  of  various  plants  along  their  runways.  The 
grass  stems  are  cut  off  at  the  bottom  and  drawn  down  by  cutting 
away  the  lower  sections  until  the  leaves,  flowers,  and  seeds  are  within 
reach.  The  cut  stems  are  left  scattered  along  the  way.  Grain  at 
any  stage  from  the  green  blades  to  the  ripening  heads  is  a  favorite 
food.  Alfalfa,  too,  is  a  very  acceptable  article  of  diet,  and  wherever 
they  can  the  rats  extend  their  runways  into  fields  of  alfalfa  to  feed 
upon  the  tender  leaves  and  stems. 

Near  Deming  early  in  September,  where  E.  A.  Goldman  found 
them  common  among  the  weeds  and  bushes  around  the  sink  of  the 


Figure  29. — Distribution  of  cotton  rats  in  New 
Mexico :  1,  Sigmodon  hispidus  berlandieri ;  2, 
&'.  minimus  -minimus;  3,  8.  minimus  goldmani. 
Type  localities  circled 
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Mimbres,  their  well-marked  runways  extended  from  the  burrows 
throughout  the  neighboring  vegetation.  The  owner  of  an  alfalfa 
field  reported  some  damage  from  them  especially  when  the  alfalfa 
was  large.  On  examining  a  recently  mowed  field  Goldman  found 
signs  of  their  work  in  the  alfalfa,  numerous  stems  having  been  cut 
off  and  partly  eaten.  At  Carlsbad  in  July  the  writer  found  them 
feeding  mainly  on  grass  and  alfalfa,  but  a  few  grasshoppers  were 
also  found  in  their  stomachs.  At  Tularosa,  where  Gaut  collected  a 
large  series  of  them  in  November,  he  reported  them  as  cannibalistic 
in  their  tastes,  fully  two-thirds  of  those  taken  in  his  traps  being 
partly  eaten  by  their  comrades.  They  seem  fond  of  rolled  oats,  or 
any  kind  of  grain  or  seeds  used  for  trap  bait,  and  are  easily  caught 
either  in  baited  traps  or  traps  set  across  runways  where  they  will 
strike  the  trigger  in  passing. 

Breeding  habits. — These  cotton  rats  are  extremely  prolific  breeders 
and  not  only  have  large  litters  of  young  but  apparently  produce 
several  of  them  during  a  season.  A  female  collected  by  E.  A.  Gold- 
man near  Deming,  September  1,  1908,  contained  four  fetuses,  and 
another  which  the  writer  collected  at  Carlsbad,  September  11,  con- 
tained 11  nearly  matured  fetuses,  which  was  probably  more  than 
the  normal  number  for  a  litter,  as  she  had  but  10  mammae.  These 
were  arranged  in  1  pair  of  inguinal,  2  pairs  of  abdominal,  and  2 
pairs  of  pectoral.  The  anterior  pair  were  directly  between  the  arms 
and  may  have  been  supernumerary  although  they  were  functional. 
Another  female  examined  lacked  this  anterior  pair.  The  young 
produced  after  September  9  would  probably  mean  a  second  or  third 
litter  during  a  season.  At  Tularosa,  on  November  4  to  14,  Gaut 
collected  4  adults,  4  full-grown  young  of  the  year,  4  half-grown 
young,  2  about  one-third  grown,  and  2  about  one-fourth  grown,  indi- 
cating very  irregular  breeding  or  two  or  three  litters  for  each  of  the 
females  during  the  breeding  season.  The  breeding  habits  of  these 
animals  should  be  studied  more  closely,  as  they  probably  account  for 
the  excessive  abundance  of  the  species  at  certain  times.  In  other 
parts  of  the  country  the  cotton  rats  "  have  swarmed  "  in  such  num- 
bers as  to  have  gained  the  reputation  of  migrating  in  vast  armies, 
but  probably,  through  the  lack  of  some  normal  check  on  their  abun- 
dance, they  have  merely  multiplied  at  a  normal  rate.  In  such  cases 
they  have  done  great  damage  to  growing  crops,  resulting  in  heavy 
losses. 

Hibernation. — So  far  as  known  cotton  rats  do  not  hibernate  and 
over  most  of  their  range  are  active  through  winter  and  summer. 
They  never  accumulate  any  noticeable  fat  and  apparently  do  not 
even  lay  up  stores  of  food  for  winter.  In  the  southern  part  of  their 
range  it  is  probable  that  they  even  continue  to  breed  throughout  the 
year. 

Economic  status. — The  destruction  of  crops  by  cotton  rats  depends 
upon  their  abundance  and  their  abundance  depends  largely  upon  the 
conditions  affording  cover  and  protection  from  their  enemies.  If 
wide  borders  of  grass  and  weeds  are  left  along  the  edges  of  fields  and 
roadsides  where  they  can  safely  multiply  during  a  large  part  of  the 
vear,  they  will  almost  certainly  enter  the  fields  and  do  more  or  less 
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damage  as  the  crops  develop.  If  the  irrigation  ditches  are  allowed 
to  become  a  tangle  of  weeds  and  vines,  they  form  favorite  homes  and 
breeding  grounds  for  the  cotton  rats,  which  perforate  their  banks 
with  great  numbers  of  burrows  and  sooner  or  later  cause  leakage 
or  breaks.  By  keeping  the  vegetation  closely  grazed  or  mowed  in  all 
waste  places  and  exposing  the  burrows  and  runways  to  the  keen 
scrutiny  of  hawks,  owls,  weasels,  and  skunks,  the  cotton  rats  will 
rarely  do  any  serious  damage.  In  cases  of  extreme  abundance  they 
can  be  partially  controlled  by  artificial  means,  but  the  preventative 
means  will  be  found  much  more  economical  and  successful  if  taken 
in  time. 

SIGMODON  MINIMUS  MINIMUS  Meakns 

Least  Cotton  Rat 

Sigmodon  minima  Mearns,  U.  S.  Natl.  Mus.  Proc.  17 :  130,  1894. 

Type. — Collected  at  Upper  Corner  Monument  of  Mexican  boundary  line,  Grant 
County,  N.  Mex.,  April  26,  1892,  by  E.  A.  Mearns  and  F.  X.  Holzner. 

General  characters. — Tbis  small,  dark-gray  cotton  rat  is  readily  distinguished 
from  ierlandieri  by  its  coarser  fur,  more  hairy  and  concolor  tail,  and  buff- 
colored  belly.  Its  relatively  short  wide  skull  places  it  with  another  group 
distinct  from  liispidus. 

Measurements. — The  type  of  minimus  measures :  Total  length,  223 ;  tail,  94 ; 
hind  foot,  28  millimeters. 

Distribution  and  habitat. — The  least  cotton  rat  has  an  irregular 
and  probably  broken  distribution  in  the  low  mountains  and  valleys 
of  southern  New  Mexico,  Arizona,  and  northern  Mexico.  (Fig.  29.) 
The  type  and  one  other  specimen  taken  at  Monument  No.  40,  where 
the  boundary  line  turns  abruptly  southward,  a  series  of  specimens 
collected  at  the  Lang  ranch  at  the  southern  end  of  the  Animas  Valley, 
and  others  collected  at  Silver  City  are  at  present  all  the  records  for 
New  Mexico.  These  localities  are  all  in  the  Upper  Sonoran  Zone,  to 
which  the  species  apparently  is  restricted. 

General  habits. — In  Animas  Valley  E.  A.  Goldman  collected  three 
specimens  August  10  and  14,  1908,  at  the  Lang  ranch.  He  found 
them  living  in  thick  grass  on  moist  ground  in  the  Cienega.  They 
had  conspicuous  and  well-worn  runways  leading  from  their  burrows 
out  over  the  surface  of  the  ground.  Sometimes  their  runways 
extended  in  opposite  directions  from  a  single  hole  and  curved  around 
crossing  one  another,  or  were  connected  by  crosslines  forming  a  net- 
work of  trails  apparently  made  by  one  animal,  for  when  one  was 
caught  at  a  burrow  no  others  were  taken  in  that  vicinity.  Cut-grass 
stems  were  found  scattered  along  these  runways  where  the  cotton  rats 
had  been  feeding.  At  Silver  City  the  writer  found  a  colony  living 
in  a  weedy  field  just  north  of  town  where  the  characteristic  trails 
were  found  running  under  weeds  and  grass,  and  leading  to  numerous 
burrows  in  the  ground  under  a  big  bunch  of  beargrass  (Nolina 
lindheimeri) .  These  runways  were  strewn  with  numerous  stems  of 
green  plants,  which  had  been  cut  for  food.  One  of  the  females 
caught  on  May  10,  1906,  contained  three  small  embryos,  and  another 
four.  Very  little  is  known  of  the  habits  of  this  species,  and  as  it 
lives  in  a  region  where  agriculture  is  rarely  attempted  it  is  at  present 
of  little  economic  importance. 
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SIGMOBON  MINIMUS  GOLDMANI  Bailey 
Goldman's  Cotton  Rat 
Sigmodon   minimus   goldmani   Bailey,    Biol.    Soc.   Wash.    Proc.   26 :    132,    1913. 
Ttype— Collected  7  miles  north  of  Palomas,  N.   Mex.,   October  28,  1909,  by 
E.  A.  Goldman. 

General  characters. — Almost  black  oyer  the  upper  parts,  with  black  ears  and 
tail  and  very  dark  feet;  belly,  rich  fulvous. 

Measurements. — The  type  measures  :  Total  length,  256 ;  tail,  107 ;  hind  foot, 
31   millimeters. 

Distribution  and  habitat. — The  little  hairy-tailed  Goldman's  cot- 
ton rat  is  probably  local  in  distribution  but  with  such  marked  char- 
acters that  the  specimens  can  not  be  referred  to  minimus.  The  type 
and  two  topotypes  were  collected  by  Goldman  along  the  edges  of 
the  marsh  at  a  hot  spring  7  miles  north  of  the  town  of  Palomas. 
(Fig.  29.)  They  were  taken  from  runways  that  extended  from  holes 
along  the  bank  out  into  the  marsh  among  the  grass  and  sedges. 
Some  of  the  runways  led  through  shallow  wrater  to  a  nest  of  grass 
and  plant  stems  out  among  the  cattail  flags.  The  nest,  although  not 
very  old,  was  apparently  unoccupied  at  the  time  he  found  it.  The 
runway  led  from  beneath  up  into  an  opening  in  the  center  about  4 
inches  in  diameter,  lined  with  small  sections  of  salt  grass  (Dis~ 
tichlis  spicata).  Freshly  cut  steins  of  this  grass  were  found  in  a 
few  places  along  the  runways  and  the  stomachs  of  the  specimens 
taken  were  filled  with  grain  and  white  pulp  in  separate  masses  and 
varying  proportions,  showing  that  more  than  one  kind  of  food  was 

eaten. 

Subfamily  NEOTOMINAE  Merriam 

Wood  Rats,  Pack  Rats,  Trade  Rats 

General  characters  and  habits  of  the  subfamily. — This  subfamily  of  native 
ratlike  animals  is  represented  in  New  Mexico  by  10  species  and  subspecies, 
some  of  which  occur  in  almost  every  part  of  the  State.  They  belong  to  a 
purely  American  group  of  rodents,  differing  more  widely  from  the  introduced 
Old-World  rats  in  structural  characters  and  in  habits  than  in  general  ap- 
pearance. They  are  large-eared,  bright-eyed,  soft-furred  little  animals  and  of 
interesting  habits,  which  have  been  the  subject  of  numerous  popular  articles 
of  somewhat  sensational  character.  Two  subgenera  are  represented  in  New 
Mexico,  those  with  the  short-haired,  round  tails  of  the  subgenus  Neotoma,  and 
two  species  of  the  bushy-tailed  subgenus  Teonoma. 

A  passion  for  building  houses  is  common  to  all  the  species  and  often  induces 
them  to  carry  away  any  article  of  convenient  size  for  building  material.  This 
has  given  them  their  local  names  of  "  pack  rat "  and  "  trade  rat "  and  has  fur- 
nished the  foundation  for  much  romance  regarding  their  habits  of  borrowing 
and  returning  property  that  does  not  rightfully  belong  to  them. 

Aside  from  their  characteristic  houses,  which  differ  somewhat  with  the 
various  species,  their  presence  can  almost  always  be  determined  by  the 
elongated  pelletlike  excrement  neatly  placed  in  out-of-the-way  corners  under 
or  near  the  houses  or  rock  dens.  This  is  so  characteristic  that  it  can  rarely 
be  mistaken  for  any  other  animal  and  so  durable  that  it  remains  for  years 
in  dry  situations,  sometimes  accumulating  in  caves  or  sheltered  places  under 
the  rocks  in  masses  of  a  bushel  or  more.  Its  appearance  generally  gives  some 
clue  as  to  its  age  and  as  to  whether  the  rats  are  occupying  the  dens  or  not, 
and  in  this  way  it  serves  an  important  purpose  to  the  experienced  collector 
who  places  his  traps  where  the  freshest  signs  are  found.  Another  peculiar 
and  very  characteristic  indication  of  the  presence  of  wood  rats  in  rocky  situa- 
tions is  seen  in  white  streaking  or  capping  of  rocky  points  near  their  dens. 
This  is  a  calcareous  deposit  from  the  urine  of  the  wood  rats,  which,  like  that 
of  many  desert  animals,  is  usually  thick  and  milky  with  mineral  salts.     The 
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sharp  points  and  edges  of  rocks  seem  to  be  the  favorite  place  of  deposit  of  this 
liquid,  which  gradually  builds  up  a  whitish  calcite  layer  over  the  rock  surface 
that  often  extends  down  in  long  white  streaks.  A  cross  section  of  this  deposit 
may  be  2  or  3  millimeters  in  thickness,  and  it  is  as  hard  as  the  usual  calcite 
formation  around  hot  springs  and  of  much  the  same  general  appearance.  It 
remains  for  years,  if  not  permanently,  on  the  rocks,  and  a  cliff  or  canyon 
wall  well  streaked  or  capped  with  white  indicates  an  abundance  of  some 
species  of  wood  rats.  The  habit  seems  common  to  all  of  the  rock-dwelling 
species. 

Wood  rats  are  cleanly  animals  and  if  larger  would  be  valuable  as  game, 
as  their  flesh  is  tender  and  of  excellent  flavor.  With  many  tribes  of  Indians 
they  are  a  popular  game  animal  and  by  testing  most  of  the  species  the  writer 
has  found  them  very  good  eating.  An  external  musky  odor  does  not  pene- 
trate beneath  the  skin. 

In  the  present  treatment  of  the  species  and  subspecies  of  wood  rats  in  New 
Mexico,  Goldman's  monograph  (1910)  of  the  group  has  been  followed  as  to 
classification  and  nomenclature.  The  ranges  have  been  worked  out  in  some- 
what greater  detail  and  gen- 
eral habits  of  the  species  in- 
cluded. 


NEOTOMA    MICROPUS 

CANESCENS  Allen 

Hoary  Woon  Rat 

Neotoma    micropus     canescens 

Allen,  Bui.  Amer.  Mus.  Nat. 

Hist.  3:  285,  1891. 

Type. — Collected  at  North 
Beaver  Creek,  Beaver  County, 
Okla.,  October,  1889,  by  Jen- 
ness  Richardson  and  John  Row- 
ley, jr. 

General  characters. — One  of 
the  largest  and  palest  of  the 
New  Mexico  wood  rats  of  the 
round-tailed  group.  The  upper 
parts  are  pale,  ashy  gray ;  the 
lower  parts  and  feet  white,  the 
white  reaching  to  the  skin  on 
throat  and  breast ;  the  tail,  dark 
gray  above  and  white  below. 
From  albigula,  which  overlaps 
the  range  of  this  species  along 
its  upper  borders,  it  is  easily 
distinguished  by  larger  size,  especially  larger  hind  feet,  thicker  tail,  and  much 
grayer  coloration. 

Measurements. — Adults :  Total  length,  330 ;  tail,  137 ;  hind  foot,  36  millimeters. 

Distribution  and  habitat. — The  hoary  northern  form  of  the  wood 
rat  of  a  wide-ranging  Lower  Sonoran  species  extends  up  the  two 

?reat  valleys  of  New  Mexico,  the  Pecos,  and  the  Rio  Grande. 
Fig.  30.)  In  the  Pecos  Valley  it  reaches  to  Santa  Rosa  and  thence 
eastward  down  the  Canadian  Valley.  Up  the  Rio  Grande  Valley 
it  reaches  commonly  to  Socorro  and  scatteringly  to  Rinconada,  and 
extends  westward  at  least  as  far  as  Deming.  It  occupies  mainly  open 
Lower  Sonoran  valleys,  and  unlike  most  of  the  species  of  wood  rats, 
its  home  is  rarely  associated  with  rocks  or  cliffs. 

General  habits. — The  hoary  wood  rats  are  abundant  in  the  open 
arid  valleys  where  cactus  abounds  and  are  usually  found  associated 
either  with  cactus  or  some  of  the  thorny  desert  shrubs.  Their  fa- 
vorite location  for  a  house  is  in  the  midst  of  a  bed  of  large  prickly- 


Figurb    30. — Distribution    of    hoary    wood    rat, 
Neotoma  micropus  canescens,  in  New  Mexico 
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pears  or  thorny  bushes,  but  they  often  build  around  the  base  of  the 
cane  cactus  (Opwitia  orb  ores cens) ,  in  a  group  of  Spanish-bayonets, 
or  in  an  allthorn  (Koeberliniai  spinosa),  where  an  abundance  of 
cactus  can  be  found  for  building  material.  Sometimes  their  houses 
stand  in  the  open  and,  while  protected  only  by  their  thorny  walls,  are 
so  well  built  that  they  become  large  and  symmetrical  and  are  rarely 
broken  into  by  enemies.  A  well-built  house  in  the  open  is  usually 
conical  in  form,  3  or  4  feet  high,  and  about  as  wide  at  the  base, 
but  those  built  in  or  around  cactus  or  in  thorn  bushes  are  less  sym- 
metrical and  often  lean  against  some  natural  support  or  are  wide 
and  low  to  suit  their  surroundings. 

At  Carlsbad  in  1892  Dutcher  found  a  few  of  the  houses  and  col- 
lected specimens  of  the  wood  rats.  In  1901  the  writer  found  them 
abundant  all  over  that  part  of  the  Pecos  Valley  living  in  stick, 
thorn,  and  rubbish  houses  under  mesquites,  cactus,  allthorn,  blue- 
thorn,  and  other  thorny  bushes,  but  they  were  not  found  reaching 
into  the  foothills  of  the  mountains  where  the  white-throated  wood 
rat  occupied  the  cliffs  and  rocky  situations.  A  few  hoary  wood  rats 
were  collected  in  the  open  valley  near  Roswell,  and  in  1902  Hollister 
found  them  abundant  along  the  Pecos  Valley  from  Roswell  to  Fort 
Sumner  and  Santa  Rosa  living  in  houses  among  the  mesquite  bushes, 
and  sometimes  built  over  burrows  of  old  kangaroo-rat  dens. 

At  Santa  Rosa  they  were  fairly,  common,  usually  living  in  houses 
built  among  the  cactus  and  often  close  to  cliffs  occupied  bjr  albigula. 
One  small  and  very  symmetrical  house  about  2%  feet  high,  built 
among  the  low  mesquite  bushes,  was  composed  largely  of  dry  balls 
of  manure,  a  few  sticks  and  bones,  and  a  quantity  of  old  shotgun 
cartridges  picked  up  at  a  duck  blind  near  by.  Near  Cuervo,  about 
20  miles  east  of  Santa  Rosa,  where  low  mesquite  bushes  and  cactus 
patches  abound,  these  wood  rats  are  as  common  as  in  the  Lower 
Pecos  Valley.  A  dozen  of  their  houses  were  within  30  rods  of  our 
camp,  while  in  the  rocks  just  beyond,  the  white-throated  was  equally 
common.  Here  their  houses  were  usually  placed  under  bunches  of 
cane  cactus  (Opuntia  arborescens)  and  largely  composed  of  its  fal- 
len segments,  seed  capsules,  and  tufts  of  dry  thorns  mixed  with  cow 
chips,  sticks,  and  bones.  Some  of  these  houses  were  entered  by  half 
a  dozen  doorways,  either  at  the  sides  or  under  the  edges  on  the  sur- 
face of  the  ground  and  leading  to  internal  chambers  both  above  and 
below  the  surface  of  the  ground= 

Two  of  these  houses  were  torn  apart  to  make  it  possible  to  study 
their  internal  structure.  The  occupants  were  driven  out  and  photo- 
graphed as  they  ran  about  half  dazed  in  the  glare  of  daylight.  At 
first  they  tried  to  run  to  other  houses  and  when  intercepted  and 
driven  back  ran  about  much  bewildered,  though  they  did  not  seem 
greatly  frightened.  One  climbed  up  a  cactus  bush,  ran  over  the 
branches,  and  jumped  from  branch  to  branch,  paying  no  attention 
to  the  thorns.  When  poked  with  a  stick  it  ran  about  and  then  jumped 
to  the  ground  but  quickly  climbed  back  up  the  cactus  over  the  mass 
of  thorns,  its  delicate  pink  feet  apparently  never  getting  scratched. 
It  was  as  bright  and  pretty  as  a  squirrel  or  chipmunk  and  soon  became 
so  tame  that  it  would  let  the  writer  almost  touch  it.  The  chambers 
in  the  house  were  perfectly  dry,  although  there  had  been  a  hard  rain 
during  the  previous  night.    A  badger  had  been  digging  close  to  one 
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of  these  houses  but  evidently  had  kept  at  a  safe  distance  from  the 
thorny  structure,  although  it  must  have  been  sorely  tempted  by  the 
knowledge  of  a  savory  meal  within  the  walls. 

In  the  Tularosa  Valley  the  characteristic  cactus  houses  of  this 
species  are  common  over  practically  all  the  open  valley,  but  no  wood 
rats  have  been  collected  except  in  its  northern  portion.  Near  Tula- 
rosa, Gaut  found  them  common  along  the  irrigation  ditches  and  over 
the  low  foothills  along  the  edge  of  the  valley,  and  he  found  old 
houses  near  the  salt  marshes  and  lava  beds  in  the  middle  part  of  the 
valley.  Gaut  also  collected  a  few  scattered  specimens  of  this  species 
in  the  edge  of  the  Upper  Sonoran  Zone  at  the  northwest  base  of  the 
Capitan  Mountains,  at  the  western  base  of  the  Jicarilla  Mountains, 
and  at  the  east  base  of  the  Manzanos.  Near  the  Jicarilla  Mountains  he 
caught  two  at  a  ranch  house,  where  the  ranchman  informed  him  they 
had  been  living  for  some  time.  In  the  Rio  Grande  Valley  houses 
built  in  the  characteristic  fashion  of  this  species  are  common  along 
the  sides  of  the  valley  and  out  over  the  mesa  east  of  Mesilla  Park 
and  northward  along  the  valley.  E.  A.  Goldman  collected  a  speci- 
men near  the  eastern  base  of  the  Magdalena  Mountains  at  an  altitude 
of  6,400  feet.  It  was  shot  while  sitting  at  the  entrance  of  its  burrow 
under  a  large  pricklypear,  where  it  evidently  had  just  begun  a  new 
house,  a  few  pieces  of  cactus  having  been  placed  along  the  sides  of 
its  runaway  a  short  distance  from  the  burrow.  Near  Ojo  de  la 
Parida,  10  miles  northeast  of  Socorro,  he  caught  two  of  these  wood 
rats  at  burrows  in  clumps  of  coarse  grass  in  the  sand  dunes.  Here 
little  sand  mounds  were  used  as  a  foundation  for  the  houses ;  one  of 
these  was  entered  by  five  or  six  openings,  mainly  near  the  base  of 
the  mound,  while  near  the  top  were  small  accumulations  of  sticks 
and  cow  chips.  In  the  rocks  not  far  away  lived  the  white-throated 
wood  rats  {Neotomm  aXbiguTu  albitfula). 

Over  the  mesa  west  of  San  Marcial  the  writer  found  the  character- 
istic houses  of  the  hoary  wood  rat  under  numerous  bunches  of 
pricklypear  and  about  the  base  of  banana  yuccas  {Yucca  baccata)  or 
Spanish-daggers  (Y.  macrocarpa) .  Near  Deming,  in  1908,  E.  A. 
Goldman  collected  one  specimen  of  this  species  in  a  brush  patch  near 
the  sink  of  the  Rio  Mimbres,  but  in  the  same  general  region  he  found 
the  white-throated  species  much  commoner.  From  Deming  westward 
the  white-throated  rat  seemed  to  adopt  the  habit  of  the  hoary  wood 
rat,  living  in  houses  built  in  the  open  valley.  Many  of  these  houses, 
however,  were  probably  originally  built  by  the  hoary  wood  rats  and 
later,  when  deserted,  taken  possession  of  by  their  white-throated 
neighbors.  In  1908  both  species  were  scarce  over  the  Deming  Plains, 
but  the  previous  year  when  the  writer  passed  through  without  stop- 
ping to  collect,  some  species  of  wood  rat  was  so  unusually  abundant 
that  the  houses  were  conspicuous  on  every  side,  and  much  of  the  vege- 
tation had  been  gnawed  and  some  of  it  killed  by  them.  This  was  evi- 
dently one  of  the  wood-rat  waves  of  abundance,  which  occasionally 
sweep  over  the  desert,  soon  followed  by  an  unusual  scarcity  of  the 
species.  It  is  likely  that  the  hoary  wood  rat  reaches  considerably 
farther  west  than  Deming,  although  no  specimens  are  available  to 
prove  it.  Except  as  they  adapt  themselves  to  open  country  they  do 
not  differ  greatly  in  habits  from  the  white-throated,  but  the  two 
species  seem  rarely,  if  ever,  to  occupy  the  same  ground. 
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Food  habits. — The  food  of  these  wood  rats  consists  largely  of  the 
flesh  and  fruit  of  cactus,  but  includes  also  a  great  variety  of  green 
vegetation,  fruit,  and  seeds.  The  sugary  pods  and  little  beanlike 
seeds  of  the  mesquite  bushes  are  always  acceptable  food  where  they 
can  be  found  and  are  sometimes  stored  away  in  considerable  quanti- 
ties in  the  houses.  Usually  the  wood  rats  live  in  wide  stretches  of 
arid  valley,  where  no  water  can  be  had  except  at  brief  intervals  fol- 
lowing the  occasional  rains.  At  times  many  months  must  elapse  when 
their  only  water  is  contained  in  their  desert  food  plants.  During  the 
long  dry  seasons  they  seem  to  depend  largely  on  the  pulp  of  cactus 
plants  for  both  food  and  moisture,  but  sometimes  many  of  the  bushes 
are  stripped  of  their  bark  during  the  drought.  Mearns  says  (1907, 
p.  472)  that  they  are  "  usually  found  about  streams  and  springs,  often 
in  the  fringe  of  cottonwood  and  willow  growth  along  rivers,"  but 
the  writer's  experience  has  been  that  they  are  also  a  wide-ranging 
open-valley  species. 

Breeding  habits. — Mearns  records  a  female,  taken  June  24  at  Fort 
Hancock  on  the  Eio  Grande,  that  contained  three  large  fetuses.  As 
in  the  case  of  other  species  of  wood  rats  the  young  probably  vary 
from  two  to  four  in  number.  The  mammae  of  the  females  are  ar- 
ranged in  two  pairs,  close  together  between  the  hind  legs. 

In  the  Biological  Survey  collection  there  are  specimens  of  nursing 
young  taken  at  Einconada,  April  23  5  of  about  quarter-grown  young 
taken  at  Cuervo,  June  14;  and  at  west  base  of  Capitan  Mountains, 
June  25 ;  others  a  little  larger  at  the  same  place,  June  25  and  26 ;  and 
others  half  and  two-thirds  grown,  June  27  and  29  and  July  2.  At 
Carlsbad  specimens  of  quarter  and  half  grown  young  were  taken, 
September  22  and  23 ;  and  at  Fort  Sumner  a  litter  of  three-quarter- 
grown  young  was  taken,  September  25.  At  Ancho  a  nursing  young 
was  taken,  September  23,  and  a  nearly  full-grown  young  the  next  day. 
At  Tularosa  a  half-grown  young  was  taken,  November  21.  From 
these  records  it  seems  probable  that  two  or  more  litters  are  produced 
in  a  season,  or  at  least  that  the  breeding  season  is  continuous  through- 
out more  than  half  of  the  year. 

Economic  status. — As  most  of  the  country  where  these  wood  rats 
live  is  extremely  arid  and  at  present  of  little  agricultural  value,  the 
animals  are  practically  harmless  and  add  an  interesting  feature  to 
the  deserts.  Locally,  however,  they  do  considerable  mischief  along 
the  edges  of  irrigated  fields  and  about  gardens,  houses,  and  buildings. 
They  have  been  accused  of  killing  chickens,  but  this  is  far  more  likely 
to  be  the  work  of  the  common  brown  rat,  which  is  a  notorious  chicken 
thief.  The  wood  rats  rarely  remain  about  occupied  buildings  for 
any  length  of  time,  and  they  seem  to  be  an  easy  prey  to  dogs  and 
cats.  Their  houses  are  so  conspicuous  that  they  can  be  easily  located 
and  torn  to  pieces  and  the  rats  left  defenseless  against  a  host  of 
eager  enemies.  If  cactus  ever  becomes  a  farm  product  of  the  arid 
region,  it  will  then  be  necessary  to  keep  the  number  of  wood  rats 
reduced  to  a  minimum,  as  they  would  certainly  injure  the  cactus 
crop  more  than  any  other  species  of  rodent. 

Their  principal  enemies  are  wild  cats,  ringtails  (Bassariscus), 
foxes,  coyotes,  hawks,*  and  owls,  and  in  the  country  where  they 
abound  their  remains  are  more  abundant  under  hawk  and  owl  nests 
than  are  those  of  any  other  mammal. 
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Plate  9 


A,  White-throated  wood  rat  (Neotoma  albigula  albigula)   taken  at  base  of  Santa  Rita  Mountains, 
Ariz.;  B,  Colorado  bushy-tailed  wood  rat  (AT.  cincrea  orolestes).     (Photo  by  E.  E.  Warren) 
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NEOTOMA  ALBIGULA  ALBIGULA  Hartley 
White-Throated  Wood  Rat 

Neotoma  albigula  Hartley,  Calif.  Acad.  Sci.  Proc.  (2),  4:  157,  May  9,  1894. 
Neotoma  intermedia  angusticeps  Merriam,  Biol.  Soc.  Wash.  Proc.  9 :  127,  1894 ; 
type  from  Grant  County,  N.  Mex. 

Type— Collected  at  Old  Fort  Lowell,  Ariz.,  June  14,  1893,  by  W.  W.  Price  and 
R.  L.  Wilbur. 

General  characters. — Size  medium  for  the  group  of  round-tailed  wood  rats ; 
upper  parts  brownish  or  buffy  gray ;  lower  parts  white  or  occasionally  buft'y ; 
throat  and  breast  pure  white  to  base  of  fur ;  tail  bicolor. 

Measurements. — Average  total  length,  328;  tail,  152;  hind  foot,  33.5;  ear  from 
notch,  30  millimeters ;  weight  of  adult  female,  188  grams. 

Distribution  and  habitat. — The  white-throated  wood  rats  (PI.  9,  A) 
cover  a  large  part  of  New  Mexico,  mainly  in  the  Upper  Sonoran  Zone. 
(Fig.  31.)  In  northwestern  New  Mexico  they  give  place  to  lepida 
and     in     northeastern     to 

warre?vi/    otherwise    they     ■ — - - ^fe— . 

occupy  the  whole  Upper 
Sonoran  area  of  the  State, 
except  the  open  part  of  the 
Staked  Plains,  where  no 
species  of  wood  rat  occurs. 
In  places  their  range  ex- 
tends into  the  edge  of  the 
Lower  Sonoran  Zone  but 
not  to  any  great  extent, 
as  that  zone  is  mainly 
occupied  by  the  slightly 
larger  canescens.  They 
show  a  strong  preference 
for  rough  country  and 
when  possible  choose  rocks, 
and  cliffs  for  their  homes. 
Where  these  are  not  avail- 
able they  often  adapt 
themselves  to  such  pro- 
tective cover  as  is  offered 
by  logs,  hollow  trees,  cac- 
tus patches,  brush,  and  old 
buildings. 

General  habits. — Like  all  wood  rats  these  white-throated  rats  are 
great  builders,  and  whether  the  location  selected  is  in  the  rocks  or 
in  the  cactus  patches  the  building  goes  on  industriously,  but  with 
suitable  adaptation  to  local  conditions.  Where  rocks  or  cliffs  are 
to  be  found  they  are  chosen,  presumably  for  the  protection  they 
afford.  Clefts  and  shallow  caves  in  the  cliffs  are  favorite  strong- 
holds, and  in  some  of  these  the  rats  have  gone  on  building  up  their 
piles  of  thorny  rubbish  until  they  have  astonishing  accumulations. 
Caves  containing  20  to  50  bushels  of  material  that  the  rats  have  car- 
ried in  bit  by  bit  are  not  uncommon,  and  some  are  filled  entirely  with 
thorny  masses,  barricades  that  prevent  the  larger  animals  from  pene- 
trating to  the  nest  chambers  back  in  the  rocks.  More  commonly, 
however,  the  dens  chosen  are  cracks  and  narrow  clefts,  over  the  en- 


Figure  31. — Distribution  of  the  white-throated 
and  Warren's  wood  rats  in  New  Mexico :  1, 
Neotoma  albigula  albigula;  2,  N.  albigula  war- 
reni.     Type  locality  circled 
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trances  to  which  their  thorny  building  material  is  piled  to  block 
the  way  or  conceal  them  from  enemies.  Some  of  their  building 
seems  useless  and  merely  the  result  of  an  instinct  to  pile  up  whatever 
material  can  be  found  of  a  size  convenient  for  handling-  These  use- 
less beginnings  are  not  carried  very  far,  however,  and  the  successful 
houses  are  occupied  and  added  to  by  generation  after  generation  of 
industrious  tenants. 

Houses  in  the  open  or  away  from  rocks  are  usually  begun  about 
the  base  of  a  hollow  tree,  over  an  old  log  or  stump,  or  in  the  center 
of  a  thorny  bush  or  bunch  of  cactus.  A  house  begun  in  a  bush  or 
cactus  patch  is  more  apt  to  grow  into  a  symmetrical  structure  than 
one  built  in  a  more  sheltered  situation.  It  often  rises  in  a  peaked 
dome  4  or  5  feet  high  and  as  wide  across  at  the  base,  with  numerous 
doorways  at  the  sides  or  underneath  the  edges.  Such  a  house  changes 
form  in  time,  settling  with  wear  if  unused,  or  if  occupied  by  a 
vigorous  family  rising  with  the  accumulation  of  constantly  added 
material  into  a  higher  and  sharper  peak. 

The  building  material  used  by  the  rats  is  dependent  on  what  is 
available  in  the  vicinity  and  varies  endlessly.  Sticks,  stones,  bones, 
cow  chips,  horse  manure,  cactus  stems,  thorny  branches,  and  shells  of 
the  various  fruits  and  seeds  are  the  commonest  materials  used.  In 
many  cases,  however,  stray  articles  found  about  camp  sites  or  houses 
are  taken — empty  cartridges,  forks,  spoons,  pieces  of  dishes,  bits  of 
cloth,  rope,  or  any  material  that  can  be  conveniently  transported. 
The  small  traps  of  the  collector  are  frequently  gathered  up  by  the 
wood  rats  and  placed  on  the  houses  to  help  swell  their  height. 

No  two  houses  are  alike,  and  some  are  so  different  as  to  be  worthy 
of  separate  description.  In  the  San  Andres  Mountains  Gaut  de- 
scribed one  house  as  built  mainly  of  dried  horse  manure,  pieces  of 
spiny  cactus,  and  branches  of  ocotillo  and  allthorn,  the  spiniest  bushes 
of  the  region.  On  Cactus  Flat,  between  the  Gila  and  San  Francisco 
Rivers,  these  rats  had  large  houses  in  almost  every  bunch  of  bush 
cactus  (Opwntia  schottii),  and  here  they  were  made  almost  entirely 
of  short  spiny  branches  of  the  cactus  and  as  many  dried  cow  chips  as 
could  be  gathered  within  a  convenient  radius.  This  grove  of  densely 
spiny  cactus  was  a  veritable  paradise  for  wood  rats,  as  it  evidently 
furnished  them  unusual  protection  from  enemies  and  the  houses  were 
large  and  well  inhabited.  During  a  night's  camp  on  this  flat  the 
writer  set  five  traps  at  the  five  houses  and  secured  a  good  specimen 
in  each  trap. 

Only  a  few  miles  distant  from  Cactus  Flat,  at  Glenwood,  on  the 
San  Francisco  River,  the  wood  rats  living  in  the  brushy  banks  of 
the  gulches  had  habits  so  different  that  the  writer  could  hardly 
believe  they  were  the  same  species.  The  houses  were  placed  in 
weedy  or  brushy  places  or  under  trees  and  were  often  3  or  4  feet 
high,  conical,  and  sharp-peaked,  with  several  holes  entering  the 
sides  and  base.  The  building  material  consisted  of  cow  chips,  sticks, 
bones,  stones,  leaves,  and  such  scattered  rubbish  as  could  be  gathered 
together.  Well-worn  runways  led  off  on  various  sides  to  the  feeding 
grounds  in  neighboring  brush  and  weed  patches.  One  nest  was 
found  20  feet  from  the  ground  among  the  grapevines  on  a  willow 
tree,  a  location  unusual  with  this  species  but  common  to  some  others. 
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On  the  plains  about  Deming  rat  houses  attributed  to  this  species, 
but  from  which  no  specimens  were  collected,  were  abundant  in  the 
cactus,  mesquite,  and  allthorn  bushes,  and  many  were  unusually 
large.  Some  were  estimated  to  contain  6  to  10  bushels  of  material. 
They  were  made  largely  of  sticks,  stones,  cow  chips,  bones,  cactus 
thorn  bushes,  and  the  dagger-pointed  leaves  of  the  Spanish-bayonet 
(Yucca  radios®).  The  houses  placed  in  cactus  and  allthorn  bushes 
especially  bristle  with  thorny  points.  One  house  observed  by  the 
roadside  where  the  usual  building  material  was  scarce  was  composed 
largely  of  dry  cakes  of  mud  from  the  ruts  of  the  road  where  wagons 
had  passed  after  a  rain. 

At  Gallup  one  of  the  houses  photographed  was  built  around  the 
base  of  a  hollow  juniper  tree,  and  was  composed  of  2  or  3  bushels 
of  sticks,  stones,  bones,  cactus,  old  rags,  bits  of  rope,  and  other 
rubbish.  Under  the  tree  was  a  big  nest  of  finely  shredded  juniper 
bark  like  a  great  ball  of  tow.  There  was  an  opening  in  the  side 
and  a  warm  soft  nest  in  the  center  just  big  enough  for  the  rat  to  curl 
up  in.  A  good  supply  of  food  was  cached  in  the  cavity  near  the 
nest,  and  all  preparations  were  made  for  a  comfortable  winter.  It 
seemed  too  bad  to  catch  this  thrifty  young  bachelor,  but  it  was  needed 
for  a  specimen  and  also  to  decide  which  species  was  to  be  credited 
with  this  well-built  house  and  nest. 

At  San  Rafael  the  white-throated  wood  rats  were  abundant  in 
the  rough  and  broken  lava  beds,  which  furnish  innumerable  cracks 
and  crevices  for  safe  retreats.  Here  the  houses  of  sticks  and  rub- 
bish were  merely  filled  into  the  cracks  to  block  the  opening  against 
enemies  larger  than  themselves.  In  the  limestone  cliffs  near  by  their 
usual  accumulations  of  building  material  were  packed  into  the  cor- 
ners to  suit  each  situation  and  serve  as  protection  where  it  was 
needed.  Other  houses  were  found  on  the  valley  slope  under  the 
cane  cactus  (Opuntia  arborescens) .  In  the  Burro  Mountains  E.  A. 
Goldman  found  their  nests  among  the  foothills  about  the  base  of 
tree  yuccas  and  one  at  the  base  of  a  hollow  oak.  In  the  Rio  Grande 
Valley  other  houses  were  found  placed  in  dense  clusters  of  salt- 
bush  (Atriplex),  small-leafed  sumac  (Rhus  microphylla),  and  the 
three-lobed  sumac  (Rhus  tvilobata).  In  the  Chama  Valley  near 
Abiquiu  their  houses  were  often  placed  about  the  base  of  juniper 
trees,  and  the  burrows  entered  the  ground  underneath  and  between 
the  roots  of  the  trees  from  all  sides.  In  the  cavity  under  one  of  these 
trees  the  writer  found  a  soft  nest  of  juniper  bark  and  rabbit  fur  from 
which  the  rat  was  driven  out.  Other  houses  were  located  in  patches 
of  cane  cactus.  These  various  examples  show  the  wide  range  of 
adaptation  to  environment  and  the  strong  home-building  instinct  of 
these  wood  rats. 

The  internal  structure  of  the  house  varies  somewhat  but  usually 
consists  of  one  or  several  rooms  or  nest  cavities,  sometimes  all  above 
ground  and  again  part  or  all  below  the  surface  and  well  back  along 
burrows,  which  reach  under  tree  roots  or  under  rocks.  The  nests  are 
usually  of  finely  shredded  bark  or  other  soft  plant  fibers  and  are 
often  thick  and  warm  and  always  soft  and  clean.  Sometimes  they 
are  covered  over  but  more  often  are  open  and  cup-shaped  like  a 
robin's  nest,  just  large  enough  for  the  rat  to  curl  up  in.     Some  of  the 
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house  chambers  are  filled  with  food  of  various  kinds  brought  in  to 
be  eaten  at  leisure  or  stored  for  future  use.  The  rats  dig  extensive 
burrows,  when  necessary,  but  sometimes  build  their  houses  on  old 
mounds  of  kangaroo  rats  and  use  the  burrows  thus  provided  for  their 
underground  nest  and  storage  chambers. 

The  wood  rats  are  expert  climbers.  Much  of  their  food  is  gathered 
from  bushes,  trees,  and  vines,  and  occasionally  they  are  found  living 
in  hollow  trees  at  considerable  heights  from  the  ground.  At  Silver 
City  A.  K.  Fisher  saw  one  thrust  its  head  out  of  a  woodpecker's  hole 
in  a  nut  pine  10  or  12  feet  from  the  ground,  and  the  writer  has  shot 
them  in  oaks  20  feet  from  the  ground  where  they  were  running  about 
in  the  branches.  They  even  climb  the  spiniest  cactus  trees  and  run 
over  the  thousands  of  needle-pointed  spines  without  the  slightest 
hesitation  or  inconvenience,  notwithstanding  the  fact  that  the  soles  of 
their  feet  are  as  naked  and  delicate  as  the  palm  of  one's  hand. 
Though  they  are  constantly  running  over  a  great  variety  of  cactus 
plants,  gathering  and  eating  their  fruit  or  gnawing  the  fleshy  stems 
for  food,  the  writer  has  never  detected  a  scratch  or  thorn  in  the 
delicate  feet  and  noses  of  the  hundreds  of  specimens  collected. 

The  wood  rats  are  usually  nocturnal  but  not  entirely  so,  as  they  are 
often  seen  running  about  in  full  daylight,  especially  early  in  the 
evening.  Apparently  they  are  active  throughout  the  night,  however, 
and  in  a  vacant  house  or  camp  where  they  have  taken  up  quarters  it 
is  difficult  to  sleep  on  account  of  the  noisy  disturbance  that  they 
keep  up,  dragging  and  rattling  their  material  over  the  floors.  So  far 
as  the  writer  is  aware  they  make  no  vocal  sound  except  a  sharp  scream 
of  rage  or  pain  when  caught  in  a  trap  or  injured.  A  thumping  or 
drumming  sound  seems  to  be  used  in  signaling  one  another.  This  is 
often  attributed  to  the  striking  of  their  tails  upon  the  floor  but  is 
really  made  by  striking  with  the  soles  of  the  hind  feet. 

Food  habits. — The  food  of  these  wood  rats  as  shown  by  the  supplies 
stored,  the  remains  of  meals,  and  the  contents  of  stomachs  examined 
includes  a  great  variety  of  plants  and  not  only  fruits  and  seeds  but  a 
large  proportion  of  green  vegetation.  They  are  inquisitive  and 
always  ready  to  test  any  new  substance  that  may  prove  edible,  and 
camp  or  household  supplies  are  likely  to  prove  acceptable  to  their 
taste.  The  green  pulp  of  cactus  plants  is  one  of  their  staple  articles 
of  diet,  and  in  dry  seasons  when  other  moist  vegetation  is  scarce  and 
the  wood  rats  are  abundant  the  cactus  plants  often  suffer  and  some  are 
actually  killed. 

At  Las  Palomas,  in  the  Rio  Grande  Valley  in  October,  1909,  E.  A. 
Goldman  reported  two  species  of  pricklypear,  Opuntia  macrocentra 
and  O.  cyclodes,  with  many  of  the  flattened  joints  cut  off  or  eaten 
and  the  spiny  rims  or  crescent-shaped  fragments  left  piled  on  the 
houses  for  building  material  or  accumulated  about  the  entrances 
to  the  burrows.  Many  of  the  half -eaten  joints  of  the  cactus  are  left 
to  heal  over  and  keep  on  growing  in  their  mutilated  state.  At  Santa 
Rosa  and  many  other  localities  the  writer  has  found  the  cane  cactus 
girdled  and  many  of  the  plants  killed  by  the  wood  rats,  which  had 
eaten  the  outer  pulp  from  the  woody  stems.  Near  Socorro  other 
species  of  cactus  were  found  eaten  by  the  wood  rats,  including  the  low 
fleshy  Echinocereus,  in  which  the  stems  were  hollowed  out  from  near 
the  ground  and  the  whole  inside  of  the  plant  eaten.     Cactus  fruit  of 
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almost  every  kind  and  description  is  eagerly  eaten  and  forms  in 
places  a  large  part  of  the  food.  The  half  pulpy  fruit  of  the  cane 
cactus  is  eaten,  but  the  juicy  fruit  of  many  species  of  pricklypear 
seems  to  be  preferred.  In  many  cases  wood  rats  have  been  found 
so  permeated  with  the  purple  juice  of  these  fruits  that  the  intestines 
and  even  the  muscular  walls  of  the  abdomen  were  stained  a  bright 
purple.  The  fleshy  part  of  the  cactus  fruit  seems  to  be  preferred,  but 
the  seeds  are  probably  also  eaten  or  else  stored  for  future  use.  The 
base  of  yucca  and  agave  leaves  are  often  cut  out  and  eaten,  and  the 
tender  tips  of  tall  or  arborescent  yucca  plants  are  occasionally  reached 
by  cutting  a  spiral  stairway  through  the  leaves.  The  leaves  of  bear- 
grass  (Nolina)  and  sotol  are  also  cut  off  and  the  white  starchy  bases 
eaten,  while  the  tough  blades  are  used  for  building  material.  The 
bark  of  numerous  shrubs  and  trees  is  often  stripped  off  and  eaten  to 
such  an  extent  as  to  kill  the  plants.  Mesquite,  acacias,  allthorns, 
ocotillo,  sumac,  and  other  bushes  are  thus  killed,  especially  during  the 
dry  seasons.  At  Cuchillo  in  October,  1909,  E.  A.  Goldman  reported  a 
5-year-old  apple  tree  from  the  base  of  which  the  bark  had  been 
gnawed  by  the  wood  rats  in  a  way  to  injure  seriously  the  tree.  A 
runway  passed  close  by,  and  the  wood  rats  had  stopped  to  feed  on  the 
green  bark.  A  trap  set  at  the  gnawed  place  proved  the  gnawer  to 
be  of  this  species.  As  no  other  trees  in  the  orchard  were  found 
injured  this  could  not  be  considered  a  regular  habit  of  the  wood  rats. 
Green  leaves  of  various  plants  are  extensively  eaten,  but  usually 
the  green  mass  in  the  stomach  contents  gives  no  clue  to  the  species  of 
plants.  Berries,  fruits,  seeds,  nuts,  and  acorns  are  also  acceptable 
foods.  Apparently  every  species  of  acorn  coming  within  their  range 
is  taken  whenever  f ound  and  the  empty  shells  left  about  the  wood-rat 
houses.  At  Fairview,  E.  A.  Goldman  found  a  trail  leading  from  one 
of  the  houses  to  the  base  of  a  walnut  tree,  where  the  ground  was 
covered  by  a  heavy  crop  of  fallen  nuts,  which  the  wood  rats  were 
apparently  gathering ;  and  along  the  lower  slopes  of  the  San  Mateo 
Mountains  he  was  told  that  they  gathered  large  quantities  of  pinyon 
nuts.  A  Mexican  told  him  of  gathering  several  bushels  of  these  nuts 
by  going  from  one  house  to  another  and  robbing  the  storerooms  in 
the  interiors.  He  said  that  as  much  as  2  quarts  were  often  found  at 
one  place.  Juniper  berries  of  various  species  are  also  a  favorite  food, 
and  both  the  sweet  outer  pulp  and  the  kernel  of  the  hard-shelled 
seeds  are  eaten.  The  writer  has  found  considerable  quantities  of 
these  berries,  sometimes  still  attached  to  the  green  twigs  but  generally 
separate  as  if  gathered  up  from  the  ground,  stored  in  cavities  near 
nests  or  in  the  houses  themselves.  Great  quantities  of  the  old 
juniper-seed  shells  are  often  found  under  or  near  wood-rat  houses, 
where  they  have  been  eaten  during  previous  seasons.  Mesquite  beans 
in  the  sugary  pods  are  often  gathered  for  food  and  stored  in  consid- 
erable quantities  in  the  houses.  The  seeds  of  the  little  wild  gourd  are 
eaten  and  the  gourd  shells  used  for  building  material,  but  it  seems 
doubtful  if  the  wood  rats  eat  the  intensely  bitter  flesh  of  the  gourds. 
For  trap  bait  they  will  take  bread,  biscuits,  pancake,  bacon,  and 
almost  any  kind  of  meat,  cooked  or  raw,  prunes,  raisins,  rolled  oats, 
barley,  or  any  kind  of  grain  or  nuts.  They  can  even  be  caught  in 
traps  without  bait  by  setting  the  trap  in  their  doorways  or  across 
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their  well-used  runways.  Mearns  (1907,  p.  477)  accuses  them  of 
carrying  off  boxes  of  pills,  bird  skins,  hen's  eggs,  candles,  soap,  and 
other  household  articles. 

Breeding  habits. — The  mammae  of  the  females  are  arranged  in  two 
pairs  between  the  hind  legs,  so  close  together  that  the  rats  have  been 
described  by  a  ranchman  as  "  having  four  teats  just  like  a  cow."  The 
young  are  usually  two  to  four  in  number.  Mearns  records  3  females 
taken  March  31  and  October  3  containing  1,  2,  and  3  fetuses,  and  4 
others  without  date,  2  of  which  would  have  given  birth  to  2  young 
and  2  others  to  3  each.  E.  A.  Goldman  took  1  in  Mangus  Valley, 
September  22,  containing  2  fetuses,  and  2  seems  to  be  the  commoner 
number  of  young  to  a  litter.  Small  young  are  often  taken  so  late  in 
the  autumn  months  as  to  indicate  that  more  than  one  litter  is  usually 
raised  in  a  season.  There  are  specimens  of  very  small,  or  about  one- 
quarter  grown,  young,  evidently  not  a  month  old,  taken  March  2, 
May  10,  July  1,  6,  and  23,  and  September  28;  and  of  about  half- 
grown  young,  taken  March  10,  May  6,  June  25,  28,  and  29,  July  1,  6, 
11, 13,  and  29,  August  10,  September  3,  7,  9,  and  10,  October  5,  and  14, 
and  November  1. 

Hibernation. — Apparently  none  of  the  species  of  wood  rats 
hibernate,  and  unlike  hibernating  mammals  they  never  accumulate 
any  considerable  fat  under  the  skin. 

Economic  status. — During  1907  wood  rats  were  excessively 
numerous  over  the  Deming  Plain  and  in  parts  of  the  Rio  Grande 
Valley,  N.  Mex.,  but  no  field  work  was  done  there  that  season  to  prove 
whether  the  species  was  albiguia  or  comsscens.  The  habits  would 
imply  the  latter,  but  the  following  year  the  commoner  species  there 
was  albiguia.  Much  of  the  desert  vegetation  had  been  killed  during 
their  abundance,  but  in  the  following  year  they  had  been  reduced  to 
normal  numbers.  It  is  probable  that  under  favorable  conditions 
these  wood  rats  would  breed  more  rapidly  and  increase  to  numbers  of 
serious  consequences.  They  rarely  do  much  harm  to  grain  or  other 
crops,  however,  and  can  not  be  considered  a  serious  pest  except  in 
very  local  and  exceptional  cases.  On  the  experimental  cactus  farm  at 
Mesilla  Park  they  have  been  very  troublesome,  and  E.  O.  Wooton 
reports  that  it  has  been  difficult  to  protect  the  cactus  plants  from 
their  ravages.  A  dense  growth  of  cactus  almost  invariably  harbors 
an  abundance  of  them,  and  if  cactus  culture  should  become  an 
industry,  the  wood  rat  would  be  the  most  serious  animal  enemy  to 
contend  with.  They  are  easily  trapped  or  poisoned,  however,  and  it 
is  only  necessary  to  remove  their  protective  cover  to  accomplish  their 
complete  destruction.  As  game  animals  they  may  some  time  have 
a  real  value  as  their  flesh  is  as  tender,  sweet,  and  delicious  as  young 
rabbit  or  quail.  Their  food  habits  are  exemplary  and  in  every  way 
they  lead  cleanly  and  wholesome  lives,  in  striking  contrast  to  the 
filthy  habits  of  the  house  rat.  Mearns  says  (1907,  p.  479)  that  the 
Hopi  Indians  kill  and  eat  them  and  pronounce  their  flesh  a  delicacy ; 
and  that  Captain  Martinez,  of  the  Army  Engineer  Corps  of  Mexico, 
informed  him  that — 

physicians  of  northern  Mexico  commonly  order  broth  made  from  the  wood  rat 
for  the  Indians  and  peasants  whom  they  are  called  upon  to  treat,  just  as  our 
physicians  prescribe  chicken  broth  and  beef  tea. 
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NEOTOMA  ALBIGULA  WARRENI  Merbiam 
Warren's  Wood  Rat 

Neotoma   albigula   warreni   Merriam,   Biol.    Soc.   Wash.   Proc.   21 :    143,    1908. 

Type. — Collected  at  the  Gaurae  ranch,  Baca  County,  Colo.,  November  28, 
1907,  by  Merritt  Gary. 

General  characters. — Similar  to  albigula  but  slightly  larger  and  with  the 
upperparts  more  gray  and  less  buffy.  To  some  extent  it  resembles  the  still 
lighter  gray  canescens  of  adjoining  territory,  but  the  skull  shows  that  it  does 
not  belong  in  that  group. 

Measurements. — Average  of  six  adult  topotypes :  Total  length,  313  ;  tail,  133  ; 
hind  foot,  36  millimeters. 

Distribution  and  habitat. — Warren's  wood  rats  are  known  only 
from  a  limited  area  in  the  northeastern  corner  of  New  Mexico  and 
southeastern  corner  of  Colorado  in  the  Upper  Sonoran  Zone.  (Fig. 
31.)  The  Gaume  ranch,  a  little  north  of  the  New  Mexico  line  in 
Baca  County,  Colo.,  and  Clayton,  N.  Mex.,  are  the  only  localities 
at  which  specimens  have  been  collected.  In  Colorado  Cary  says  they 
inhabit  the  rough  juniper  country,  and  at  Clayton,  A.  H.  Howell 
collected  three  specimens  in  a  rocky  pasture  near  town. 

General  habits. — Cary  says  (1911,  p.  116)  : 

At  Gaume's  ranch,  in  Shell  Rock  Canyon,  I  found  these  wood  rats  living 
among  rocks  along  the  canyon  walls  or  in  hollow  junipers  on  the  upper  rims 
of  canyons,  and  occasionally  in  large  stick  houses  reared  against  the  bases  of 
junipers  in  the  dense  growth  well  back  from  the  canyon  rims.  Whether  among 
the  rocks  or  in  the  junipers,  the  nests  were  fortified  with  a  varied  assortment 
of  spines  and  thorns,  the  sharp  spiny  bundles  of  the  tree  cactus  (Opuntia 
arborescens)  always  predominating.  The  stick  houses  averaged  about  2  feet 
in  height  and  often  contained  several  bushels  of  dead  juniper  branches.  Judg- 
ing from  the  signs  observed  at  the  nest  entrances,  the  rats  were  subsisting 
largely  at  this  time  of  year  (November)  upon  the  berries  of  Juniperus 
monosperma. 

At  Clayton,  A.  H.  Howell  merely  records  the  three  specimens 
taken  in  a  rocky  pasture  near  town  and  supposed  them  to  be  the 
white-throated,  from  which  their  habits  apparently  do  not  differ 
noticeably.  In  fact,  the  specimens  from  Clayton  are  considered  by 
E.  A.  Goldman  as  somewhat  intermediate  between  albigula  and 
warreni. 

NEOTOMA  MEXICANA  MEXICANA  Baird 

Mexican  Wood  Rat 

Neotoma  mexicana  Baird,  Acad.  Nat.  Sci.  Phila.  Proc.  7:  333,  1855. 

Type. — Collected  in  mountains  near  Chihuahua  City,  Mexico,  by  John  Potts, 
without  date,  but  entered  in  United  States  National  Museum  Catalogue  July 
6,  1854. 

General  characters. — A  medium-sized  round-tailed  wood  rat,  about  the  size 
of  the  white-throated,  but  with  more  olive-gray  upper  parts  and  only  the 
surface  of  the  lower  parts  white,  the  base  of  the  fur  being  plumbeous  on  throat 
and  breast. 

Measurements. — Adults  :  Total  length,  327 ;  tail,  149 ;  hind  foot,  34  millimeters. 

Distribution  and  habitat. — The  Mexican  wood  rat  barely  reaches 
northward  into  southern  New  Mexico  on  both  sides  of  the  Rio 
Grande  Valley.  (Fig.  32.)  Specimens  from  the  Guadalupe  Moun- 
tains on  the  New  Mexico-Texas  line  and  others  from  the  Animas 
Mountains  in  the  southwestern  corner  of  the  State  were  taken  among 
the  yellow  pines  in  the  Transition  Zone. 
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General  habits. — In  the  Guadalupe  Mountains  these  wood  rats  live 
among  the  rocks  and  cliffs  from  the  lower  edge  of  the  yellow  pines 
up  to  the  highest  peaks  practically  throughout  the  Transition  Zone. 
They  seem  to  be  entirely  rock-dwelling  animals,  as  no  independent 
houses  were  found,  and  their  building  was  confined  to  filling  the 
seams  in  the  rocks  with  sticks  and  rubbish.  Dense  woods  and  chap- 
arral furnish  abundant  cover  close  up  to  the  rocks,  so  there  is  less 
necessity  for  building  than  with  species  occupying  the  lower,  more 
open  country.  In  these  mountains  their  food  seems  to  consist  largely 
of  the  abundant  acorns,  and  along  the  lower  border  of  their  range  of 
the  sweet  berries  of  the  alligator  juniper  (Jwmperus  pachyfhloea). 

In  the  Animas  Mountains 
E.  A.  Goldman  and  Birds- 
eye  caught  them  among 
the  rocks  from  6,800  feet 
to  near  the  top  of  Animas 
Peak  at  about  8,000  feet. 
Most  of  the  specimens' 
were  taken  on  the  cold 
slope  of  the  mountain 
throughout  the  Transition 
Zone;  here  also  building 
operations  were  reduced  to 
a  minimum,  usually  being 
limited  to  a  few  sticks 
dropped  among  the  cracks 
and  clefts  of  the  rocks. 
The  dense  chaparral  of 
these  mountains  furnishes 
them  a  superficial  cover, 
but  evidently  does  not  en- 
tirelv   protect  them   from 

Figure  32. — Distribution  of  wood  rats  of  the  mean-  ~.    r 

cana  group   in    New  Mexico:    1,   Neotoma  mexi-       enemies,    as    tliey    Were   no- 

SrSo4^  wc"c""a  max;  3>  *'     where  abundant. 


NEOTOMA  MEXICANA   FALLAX  Mbbbiam 
Colorado  Wood  Rat  ;  Ka-it-za  of  the  Navajo  Indians 
Neotoma  falla®  Merriam,  Biol.  Soc.  Wash.  Proe.  9 :  123,  1894. 

Type— -Collected  at  Gold  Hill,  Boulder  County,  Colo.,  November  1,  1889,  by 
Denis  Gale. 

General  characters. — Like  mexicana  but  slightly  larger;  color  clearer  gray 
with  less  brownish.  Readily  distinguished  from  albigula,  with  which  its  range 
comes  in  contact,  by  the  plumbeous  base  of  the  white  hairs  of  throat  and 
breast  and  by  the  darker  gray  of  the  upper  parts. 

Measurements. — Average  of  typical  adults:  Total  length,  331;  tail,  150; 
hind  foot,  33  millimeters. 

Distribution  and  habitat. — The  Colorado  wood  rats  are  a  moun- 
tain species,  occupying  the  yellow-pine  zone  of  all  the  mountains  of 
northern  New  Mexico  south  to  the  Datil,  San  Mateo,  and  White 
Mountains ;  they  fill  the  Transition  Zone  completely  and  where  condi- 
tions are  especially  favorable  occasionally  penetrate  into  the  lower 
edge  of  the  Canadian  Zone  or  down  into  the  upper  edge  of  the  Upper 
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Sonoran.  (Fig.  32.)  They  are  generally  confined  to  the  rocks  and 
cliffs  but  also  build  their  houses  over  old  logs  or  stumps  or  at  the 
bases  of  hollow  trees.  Though  mainly  inhabiting  the  forest  areas, 
they  are  not  exclusively  a  forest  animal  except  as  brush  and  trees 
offer  them  protection.  Great  bare  cliffs  and  long  rock  slides  are 
their  favorite  haunts,  and  along  some  of  the  canyon  walls  they  are 
particularly  numerous. 

Ge?ieral  habits. — Like  other  species  of  the  rnexicana  group  they  are 
not  extensive  builders  but  usually  carry  into  their  rocky  dens  a  con- 
siderable mass  of  sticks,  barks,  stones,  bones,  leaves,  and  rubbish  to 
close  up  openings  and  corners,  thus  rendering  their  retreats  more 
secure.  In  brush  heaps  and  around  old  logs  they  sometimes  show 
great  skill  and  industry  in  building  houses.  Over  the  yellow  pine 
top  of  the  Chuska  Mountains  they  were  common  both  in  the  cliffs 
and  in  the  woods  about  old  logs.  In  the  cliffs  they  piled  up  sticks, 
stones,  bark,  cones,  and  rubbish  at  the  entrance  to  their  caves;  and 
stuffed  leaves  and  branches  of  green  plants,  evidently  for  food,  into 
the  corners  about  their  nests.  In  the  woods  they  built  houses  somewhat 
like  those  of  the  bushy-tailed  wood  rat,  piling  up  heaps  of  rubbish 
under  and  around  old  logs.  One  house  that  the  writer  photographed 
was  under  a  big  yellow  pine  log  lying  2  or  3  feet  above  the  ground. 
The  house  consisted  of  about  10  bushels  of  sticks,  pieces  of  bark, 
pine  cones,  and  leaves.  There  were  several  doorways,  and  deep  in 
the  middle  was  a  warm  nest  of  bark  fiber.  Around  the  outside  and 
in  all  the  cavities  of  the  house  were  stuffed  well-cured  green  leaves 
of  Gambel's  oak,  twigs  and  leaves  and  fruit  of  wild  rose,  Ceanothus, 
Frasera,  and  a  quantity  of  dried  toadstools.  After  examining  the 
house  the  writer  caught  the  wood  rat  to  make  sure  of  the  species 
and  found  it  to  be  an  adult  female.  Traps  were  kept  at  the  house 
for  several  nights  but  only  the  one  was  caught.  This  was  late  in 
October,  and  the  little  animal  had  evidently  made  good  provision 
for  a  comfortable  winter. 

In  the  Manzano  Mountains,  Gaut  reported  these  wood  rats  abun- 
dant throughout  the  Transition  Zone,  where  houses  were  found  about 
the  roots  of  trees,  hollow  logs,  and  occasional  brush  piles.  At  East- 
view  sawmill  dens  were  noticed  about  the  logs  and  piles  of  lumber, 
and  one  of  the  employees  of  the  mill  brought  in  a  fine  specimen  that 
he  had  killed  under  his  cabin  and  claimed  had  been  living  there 
for  several  months  and  causing  him  considerable  annoyance.  All 
the  deserted  cabins  visited  in  these  mountains  were  occupied  by  one 
or  more  of  these  wood  rats,  as  could  be  seen  at  a  glance  on  entering 
them.  Sticks,  stones,  bones,  and  leaves  were  found  piled  up  in 
corners,  under  floors,  and  in  boxes  and  old  stoves,  and  wood-rat 
tracks  were  seen  crossing  and  recrossing  the  dusty  floors. 

In  the  mountains  along  the  headwaters  of  the  Pecos  River  the 
wood  rats  were  common  throughout  the  Transition  Zone,  and  speci- 
mens were  taken  from  7,400  to  8,500  feet  altitude.  At  the  fork  of 
the  Pecos  and  Mora  Creeks  they  were  common  in  the  cliffs  and  in 
heaps  of  drift  on  the  river  banks,  and  in  the  narrow  canyon  they 
were  frequently  caught  in  traps  set  on  old  logs  at  the  edge  of  the 
water.  They  make  dens  in  the  cliffs  and  among  the  rocks,  usually 
marked  by  heaps  of  rubbish  and  the  remains  of  food,  while  copious 
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deposits  of  excrement  cover  some  shelves  or  fill  some  niches  in  the 
rocks,  and  the  edges  of  the  rocks  are  whitened  with  the  calcite  de- 
posit from  their  urine. 

In  the  Raton  Range,  A.  H.  Howell  found  them  in  every  cliff  and 
ledge,  extending  even  up  to  the  summit  of  Emory  Peak,  and  on 
Sierra  Grande  he  says  they  range  well  up  toward  the  summit,  their 
signs  being  seen  in  the  cliff  at  the  upper  edge  of  timber  at  9,000  feet. 
He  also  found  them  common  in  the  canyon  near  Clayton,  where  they 
had  evidently  followed  down  the  canyon  walls  well  into  the  Upper 
Sonoran  Zone;  in  the  sandstone  cliffs  at  Cat-skill  and  Vermejo  Park, 
and  in  Road  Canyon,  living  under  logs  and  old  stumps  as  well  as 
in  the  rocks.  Hollister  collected  them  in  the  Mount  Taylor,,  Zuni, 
and  Datil  Ranges.  In  the  San  Juan  Valley,  Clarence  Birdseye 
found  them  common  along  the  river  flats,  living  under  logs,  in  de- 
serted outbuildings,  and  about  stables  and  stockyards.  Near  Fruit- 
land  he  caught  one  in  a  meat-baited  skunk  trap  set  near  a  stable,  and 
one  in  an  old  deserted  henhouse  surrounded  by  cottonwoods  and 
brush.  The  one  in  the  henhouse  had  built  a  large  nest  of  bits  of 
manure,  straw,  branches  of  wild  rose,  rabbit  brush  (Chrysothamnus), 
and  other  bushes  between  the  roof  and  some  old  roosts.  In  the 
higher  part  of  the  Zuni  Mountains  Goldman  found  them  common 
in  rocky  places  from  8,200  feet,  among  yellow  pines,  up  to  the  sum- 
mit of  the  range.  He  caught  one  at  a  hole  under  a  rock  about  which 
nearly  a  bushel  of  freshly  cut  leaves  of  Rocky  Mountain  maple 
(Acer  gldbrum)  had  been  piled.  In  the  Magdalena  Mountains  he 
took  specimens  from  6,700  to  9,200  feet  and  found  their  nests  nearly 
to  the  top  of  the  range.  In  the  San  Mateo  Mountains  he  also  took 
specimens  from  7,800  to  9,000  feet  and  saw  signs  of  their  occurrence 
near  the  summits  of  the  peaks. 

Food  habits. — The  food  of  this  species  consists  of  a  great  variety 
of  green  plants,  berries,  fruits,  seeds,  nuts,  acorns,  mushrooms,  and 
almost  anything  in  the  way  of  camp  supplies  of  an  edible  nature. 
In  the  Pecos  Mountains  a  great  number  of  pine,  spruce,  and  balsam 
cones  were  found  in  their  houses,  evidently  carried  in  for  the  seeds 
they  contained.  Acorn  shells  are  always  abundant  about  their  nests, 
if  oak  trees  grow  in  the  vicinity.  Along  the  lower  edge  of  their 
range  pine  nuts  and  juniper  berries  furnish  food,  and  both  the  fruit 
and  pulp  of  cactus  plants  are  eaten  when  available.  Much  of  their 
range,  however,  is  above  the  limits  of  cactus,  so  that  this  does  not 
form  a  great  part  of  their  general  food.  Their  stomachs  usually 
contain  some  green  food,  and  the  abundance  of  green  leaves  cut  and 
carried  into  the  houses  indicate  that  these  cured  plants  are  an  impor- 
tant winter  food  stored  up  in  the  form  of  hay.  Oak,  maple,  poplar, 
rose,  blueberry,  and  Holodiscus  and  Frasera  leaves  have  been  found 
in  their  houses. 

In  one  large  house  a  quantity  of  dried  mushrooms  was  found, 
evidently  gathered  for  the  winter  food  supply.  Around  camps  they 
will  eat  anything  from  rolled  barley  to  a  cake  of  soap,  and  for  trap 
bait  they  eagerly  accept  grain,  bread,  nuts,  and  meat  of  any  kind — 
fresh,  cooked,  or  dried.  They  never  become  fat  but  always  seem 
plump  and  well  fed,  probably  owing  to  their  wide  range  of  food 
materials,  some  of  which  are  available  at  all  seasons. 
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Breeding  habits. — The  usual  number  of  young  in  this  species  seems 
to  be  2  or  3,  with  probably  a  maximum  of  4  to  correspond  with  the 
number  of  mammae.  Cary  records  a  female,  collected  May  1,  near 
Loveland,  Colo.,  that  contained  3  small  fetuses,  while  a  female  that 
he  surprised  in  her  nest  among  the  rafters  of  a  cabin  near  Boulder 
on  July  23  glided  silently  from  the  nest  with  two  young  about 
quarter  grown  clinging  to  her  teats.  The  breeding  season  seems  to 
begin  early  in  spring  and  to  continue  through  the  summer,  as  young 
about  quarter  and  half  grown  and  others  almost  full  grown  are 
taken  during  July,  August,  and  September.  It  is  probable  that  more 
than  one  litter  is  raised  in  a  season,  although  part  of  the  variation 
in  age  of  young  may  be  due  to  irregularity  in  the  time  of  breeding. 

Economic  status. — The  range  of  the  Colorado  wood  rats  is  mainly 
in  the  mountains  above  the  level  of  agriculture  or  permanent  habi- 
tation, so  that  economically  they  are  of  little  importance,  although 
they  often  prove  very  annoying  and  cause  some  slight  losses  to 
campers  and  temporary  residents  in  the  mountain  forests.  A  camp 
or  cabin  in  the  woods  within  their  range  rarely  escapes  their  notice, 
and  their  building  instincts  are  at  once  appealed  to  by  the  elaborate 
structure  with  great  hollow  spaces  inside  that  need  only  to  be  filled 
up  with  sticks  and  stones  to  make  ideal  quarters.  They  proceed  at 
once  to  put  in  such  improvements  as  they  think  suitable  and,  aside 
from  filling  up  bunks,  cupboards,  stoves,  and  pantries  with  rubbish, 
often  partly  destroy  such  clothing  and  furniture  as  may  have  been 
left  in  the  buildings.  Food  is  almost  certain  to  be  carried  away 
unless  suspended  from  the  roof  by  wires.  But  a  few  traps  or  a 
little  poisoned  grain  placed  in  a  box  in  one  corner,  with  a  hole  in 
the  side  and  marked  "  poison  "  to  prevent  accident,  would  in  most 
cases  obviate  the  annoyance  which  they  thus  cause. 

In  the  San  Juan  Valley,  Clarence  Birdseye  was  told  that  these 
wood  rats  were  one  of  the  favorite  foods  of  the  Navajo  Indians. 
If  some  of  the  early  explorers  who  starved  to  death  in  the  country 
where  they  abound  had  known  how  easily  they  could  have  supplied 
themselves  with  an  abundance  of  such  delicate  and  delicious  small 
game  their  journeys  might  have  been  rendered  comparatively  safe. 

NEOTOMA  MEXICANA  PINETORUM  Merriam 
San  Feancisco  Mountain  Wood  Rat 
Neotoma  pinetorum  Merriam,  Biol.  Soc.  Wash.  Proc.  8:  111,  1893. 

Type. — Collected  at  San  Francisco  Mountain,  Ariz.,  August  16,  1889,  by 
Vernon  Bailey. 

General  characters. — The  largest  of  the  three  forms  of  the  mexicanus  group 
occurring  in  New  Mexico.  In  color  it  is  darker  and  browner  over  the  upper 
parts  than  either  mexicana  or  fallax.  The  lower  parts  are  pure  white  on  the 
surface  over  the  gray  or  plumbeous  base  of  fur. 

Measurements. — Average  of  4  adults  from  the  type  locality:  Total  length, 
357 ;  tail,  164 ;  hind  foot,  36.5  millimeters. 

Distribution  and  habitat. — The  San  Francisco  Mountain  wood  rats 
inhabit  the  yellow-pine  forests  of  the  Mogollon  and  White  Moun- 
tains, from  the  Mimbres  and  Black  Range  west  to  San  Francisco 
Mountain,  Ariz.  (Fig.  32.)  They  even  reach  to  some  extent  into 
the  Canadian  Zone,  but  seem  not  to  come  below  the  edge  of  the 
Transition, 
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General  habits. — In  the  Mogollon  Mountains  they  are  common 
from  about  7,000  feet  to  near  the  tops  of  the  highest  peaks.  On 
Willow  Creek,  one  of  the  headwaters  of  the  Gila,  the  writer  caught 
them  at  8,500  feet  among  rocks  and  under  old  logs  in  the  woods. 
There  were  also  nests  and  signs  of  their  presence  in  old  cabins  and 
often  in  heaps  of  drift  along  the  creek.  Some  were  caught  in  traps 
set  on  logs  in  the  open  woods  where  no  rocks  or  wood-rat  houses 
were  to  be  seen,  indicating  that  the  animals  wander  a  considerable 
distance  from  their  dens.  E.  A.  Goldman  collected  specimens  near 
the  top  of  the  mountains  and  reported  their  houses  of  sticks  and 
leaves  under  logs,  among  rocks,  and  around  deserted  buildings. 
One  nest  that  he  found  under  a  log  near  a  stream  was  more  than  10 
feet  in  length,  built  mainly  of  branches  of  willow,  wild  rose,  hop 
vines,  and  fragments  of  various  plants  and  leaves.  In  the  Tularosa 
Mountains  the  writer  found  stick  houses  evidently  of  this  species, 
built  under  the  shelter  of  spruce  and  fir  trees  high  up  on  the  cold 
slope  of  the  mountains  but  had  no  opportunity  to  collect  specimens. 
One  of  these  houses  was  unusually  high  and  symmetrical  and  inde- 
pendent of  any  protection  from  logs  and  trees.  It  was  composed 
mainly  of  sticks  and  leaves,  and  showed  evidence  of  being  freshly 
built  and  well  occupied.  In  the  Mimbres  Mountains  two  of  these 
wood  rats  were  caught  near  the  head  of  Powder  Horn  Canyon  just 
below  the  lower  edge  of  the  Canadian  Zone.  Here  they  were  living 
on  a  thickly  timbered  slope  and  in  large  houses  of  sticks  and  leaves 
built  over  big  logs  in  the  woods.  Well-worn  trails  led  from  the 
houses  down  to  the  little  stream  near  by,  and  the  rats  were  caught  in 
traps  set  along  these  trails.  At  camp  on  the  head  of  the  Rio  Mim- 
bres they  were  common  among  the  rocks,  under  old  logs  and  brush 
piles,  in  stick  houses  at  the  base  of  trees,  or  in  clusters  of  cactus,  and 
also  in  the  several  vacant  cabins  along  the  stream.  In  food  and 
general  habits  pinetorum  probably  does  not  differ  materially  from 
the  more  widely  ranging  and  better-known  fall-ax. 

NEOTOMA  LEPIDA  LEPIDA  Thomas 
Thomas's  Wood  Rat 

Neotoma  lepida  Thomas,  Ann.  and  Mag.  Nat.  Hist.   (6)   12:  235,  1893. 

Type  locality. — Unknown. 

General  characters. — The  smallest  wood  rat  in  New  Mexico — a  little  soft, 
silky-haired,  fuzzy-tailed  species  of  the  desertorum  group.  Though  not  ap- 
proaching the  condition  in  the  bushy-tailed  wood  rats,  the  round  tail  is  much 
more  hairy  than  in  the  mexicana  or  albigula  groups.  In  color  the  upper  parts 
are  bright  buffy  gray,  the  lower  parts  buff  or  whitish,  often  with  a  pure-white 
throat,  or  with  a  median  white  stripe  on  the  throat;  the  feet  are  white;  tail 
clear  gray  all  around  or  sometimes  slightly  lighter  below. 

Measurements.— Total  length,  286;  tail,  136;  hind  foot,  29  millimeters. 

Distribution  and  habitat. — Thomas's  wood  rat  is  mainly  an  Ari- 
zona species  extending  into  the  northwestern  corner  of  New  Mexico, 
where  it  apparently  occupies  the  whole  Great  San  Juan  Valley  south 
to  the  Zuni  Mountains.  It  occupies  the  sandstone  cliffs  and  canyon 
walls  in  the  open  valley  country  of  the  Upper  Sonoran  Zone. 
(Fig.  33.) 
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General  habits. — Practically  all  of  the  specimens  collected  were 
taken  in  sandstone  cliffs  around  the  valley  borders.  At  Gallup 
they  were  common,  but  so  closely  associated  with  the  white-throated 
and  Colorado  wood  rats  that  the  habits  and  houses  of  the  three  could 
not  be  readily  distinguished.  Hollister  collected  specimens  at  both 
Wingate  and  Fort  Wingate  and  here  also  found  them  associated  with 
the  white-throated.  At  another  camp  2>3  miles  north  of  Bluewater 
fresh  wood-rat  signs  were  noticed  in  the  rocks  close  to  where  a  camp- 
fire  was  built.  After  supper  the  writer  placed  a  trap  in  the  rocks  and 
a  little  later  hearing  it  snap  took  out  one  of  the  Thomas's  wood  rats 
and  reset  the  trap.  In  the  morning  it  contained  a  white-throated 
wood  rat.  This  seems  to  indicate  that  the  two  species  have  similar 
habits  and  associate  on  friendly  terms.  At  Blanco  on  the  San  Juan 
River  Birdseye  collected  one  specimen  and  reported  that  they  were 
quite  common  in  the  sand- 
stone cliffs  around  the  vil- 
lage. 

In  passing  over  the  San 
Juan  Valley  the  writer  saw 
many  wood-rat  houses 
about  the  base  of  juniper 
trees  and  in  cactus  patches 
in  the  open,  but  no  speci- 
mens were  collected.  Over 
the  wide  valley  south  of 
Chaco  Canyon  their  houses 
were  common  in  the  exten- 
sive beds  of  the  fine-spined 
pricklypear.  These  were 
built  entirely  of  cactus, 
several  bushels  of  the  spiny 
pads  being  heaped  up  in  a 
place.  One  that  the  writer 
tried  to  dig  out  proved  to 
have  a  hollow  space  and 
numerous  holes  under  it, 
but  he  did  not  succeed  in 
capturing  any  of  its  occu- 
pants. There  was  no  water  for  a  2-day  journey,  and  as  it  was 
necessary  to  make  a  dry  camp  that  night,  he  could  not  remain  longer 
to  collect  specimens,  so  the  identity  of  the  species  is  in  doubt.  These 
houses  very  likely  belonged  to  lepida,  however. 

The  habits  of  lepida  are,  for  the  present,  hopelessly  confused  with 
other  species,  and  no  generalization  can  be  safely  made  in  regard  to 
them.  Juniper  berries  seem  to  furnish  a  large  part  of  the  food  of  all 
the  wood  rats  of  this  region  and  probably  also  of  this  species. 

At  Fort  Wingate  A.  K.  Fisher  collected  three  half-grown  young 
on  July  5  and  6, 1892,  so  nearly  of  a  size  that  they  evidently  were  all 
of  one  litter.  This  is  practically  all  the  evidence  available  of  the 
number  of  young  and  of  the  breeding  habits,  but  on  general  princi- 
ples they  can  be  assumed  to  be  similar  to  those  of  other  closely 
related  species. 
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NEOTOMA  LEPIDA  STEPHENSI  Goldman 
Stephens's  Wood  Rat 
Ncotoma  stephensi  Goldman,  Biol.  Soc.  Wash.  Proc.  18 :  32,  1905. 

Type. — Collected  in  Hualpai  Mountains,  Ariz.,  July  1,  1902,  by  Frank 
Stephens. 

General  characters. — Size  slightly  larger  and  colors  darker  than  lepida;  fur 
soft  and  silky;  tail  round  but  well-haired  and  not  distinctly  bicolor.  Upper 
parts  dark  buffy  gray;  feet  and  lower  parts  white;  belly  sometimes  buffy  but 
throat  usually  pure  white.    Tail  dark  gray  above ;  slightly  lighter  gray  below. 

Measurements.— Adults :  Total  length,  305 ;  tail,  135 ;  hind  foot,  31  millimeters. 

Distribution  and  habitat. — Fuzzy-tailed  Stephens's  wood  rat  occu- 
pies the  juniper  and  nut  pine  plateau  region  of  middle-western  New 
Mexico  and  westward  through  Arizona.  (Fig.  33.)  It  is  an  Upper 
Sonoran  species  of  a  half- wooded  canyon  and  lava-rock  country.  It 
shows  as  striking  a  color  adaptation  to  its  dark  soil  and  rock  environ- 
ment as  does  the  bright  buffy  lepida  to  its  sandstone  cliffs  and 
valleys. 

General  habits. — This  apparently  is  not  an  abundant  species  in 
New  Mexico,  where  it  occupies  the  same  general  region  with  the  more 
abundant  and  larger  albigula.  In  the  Burro  Mountains  E.  A.  Gold- 
man found  Stephens's  wood  rat  common,  however,  and  collected 
specimens  along  the  cliffs,  about  old  logs  and  brush  piles,  from  6,400 
feet  to  the  summit  of  the  mountains.  Here  they  were  living  in  stick 
nests  placed  about  logs  or  brush,  and  in  places  their  burrows  entered 
the  ground  about  the  bases  of  rocks  with  many  sticks  piled  about  the 
entrances.  In  the  cliffs  the  entrances  to  the  burrows  were  often  bare 
or  marked  by  only  a  few  sticks.  Many  well-worn  trails  extended 
from  the  houses  and  burrows  over  the  surface  of  the  ground  or  along 
the  base  of  the  rocks  where  they  ran  from  one  entrance  to  another. 

At  Glenwood  on  the  San  Francisco  River  they  were  evidently 
common  along  the  canyon  walls,  but  only  one  specimen  was  taken. 
On  the  Zuni  River  just  below  the  Arizona  line  several  were  collected 
along  the  sides  of  a  rocky  ridge  bordering  the  valley.  Hollister  col- 
lected specimens  at  Burley  near  the  Datil  Mountains  and  at  Grant, 
but  in  both  localities  the  species  was  so  closely  associated  with  the 
white-throated  that  the  notes  on  habits  are  uncertain.  In  the  Burro 
Mountains  E.  A.  Goldman  found  freshly  cut  twigs  of  mountain- 
mahogany  (Cercocarpus),  Ceanothus,  and  oak  in  the  rat  houses, 
but  whether  these  were  building  materials  or  the  remains  of  food  is 
uncertain.  One  of  the  specimens  that  he  collected  late  in  September 
contained  two  small  fetuses. 

NEOTOMA  CINEREA  OROLESTES  Meeeiam 
Colorado  Bushy-tailed  Wood  Rat;  Hena  of  the  Taos  Indians 
Neotoma  orolestes  Merriam,  Biol.   Soc.  Wash.  Proc.  9:  128,  1894. 

Type. — Collected  in  Saguache  Valley,  Colo.,  August  13,  1892,  by  J.  Alden 
Loring. 

General  characters. — The  largest  wood  rat  in  New  Mexico,  with  very  large 
ears,  long  mustaches,  and  wide,  bushy,  almost  squirrellike  tail.  In  adults 
the  tail  is  usually  an  inch  wide  and  the  mustache  about  4  inches  long  on  each 
side  of  the  nose.  The  upperparts  are  dark  cinnamon  gray,  and  the  top  of  the 
tail  dusky,  or  clear  dark  gray;  the  feet  and  underparts,  including  lower  sur- 
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face  of  tail,  pure  white.    The  young  are  slaty  gray  above  with  less  bushy 
tail. 

Measurements. — Average  of  adults:  Total  length,  394;  tail,  169;  hind  foot, 
40  millimeters. 

Distribution  and  habitat. — The  Colorado  bushy-tailed  wood  rats 
(pi.  9,  B)  are  mountain  animals  occupying  the  Transition  and  the 
Canadian  Zones  of  the  Sangre  de  Cristo,  San  Juan,  and  Jemez  Moun- 
tains of  north-central  New  Mexico  and  the  mountains  of  Colorado 
and  northward.  (Fig.  34.)  In  the  Pecos  River  Mountains  speci- 
mens were  taken  from  8,000  feet  at  the  junction  of  the  Pecos  and 
Mora  Rivers  up  to  11,200  feet  at  the  east  base  of  Pecos  Baldy  and 
their  signs  were  found  up  to  11,600  feet.  Apparently  they  range 
throughout  the  width  of  the  Transition  and  the  Canadian  Zones,  but 
are  either  more  common  or  more  commonly  taken  in  the  Transition 
Zone.  In  the  Taos  Moun- 
tains they  were  taken  up  to 
11,400  feet,  and  their  nests 
and  signs  were  seen  under 
rocks  up  to  timberline. 

General  habits.  —  These 
are  rock  and  forest  dwell- 
ing animals  of  the  moun- 
tain slopes.  The  great 
stretches  of  slide  rock  that 
accumulate  along  the  bases 
of  cliffs  on  the  mountain 
sides  are  almost  invariably 
occupied  by  them,  as  are 
the  cliffs  and  caves.  Where 
no  rocks  are  available  they 
often  build  large  houses  of 
sticks  and  leaves  over  old 
logs  or  stumps  or  around 
the  base  of  hollow  trees  and 
leave  well-worn  runways 
under  brush  and  logs 
through  the  woods.  They 
are  often  caught  in  traps 
set  on  logs,  and  the  fact  that  they  quickly  find  a  cabin  left  vacant  in 
the  woods  indicates  that  they  are  extensive  travelers  and  not  closely 
bound  by  home  ties.  Along  the  edges  of  Moreno  Valley  the  writer 
found  a  number  of  their  large  houses  in  pine  and  spruce  woods.  One 
built  over  some  hollow  logs  and  another  over  a  big  bowlder,  were  5 
or  6  feet  high  and  about  as  broad,  with  numerous  holes  and  chambers 
in  the  sides  and  underneath  the  edges.  They  were  composed  of  sticks, 
chips,  cones,  leaves,  and  much  refuse  from  food  material.  At  one 
of  them  a  pair  of  adult  wood  rats  were  caught  that  were  evidently 
occupying  the  house  together.  In  an  old  cabin  near  camp  on  the 
east  slope  of  the  Taos  Mountains  one  had  made  a  very  comfortable 
and  convenient  home  by  piling  heaps  of  sticks  and  chips  in  three  of 
the  corners  of  the  room  and  filling  an  old  box  with  the  green  leaves 
and  seed  pods  of  various  plants.    In  one  corner  on  a  beam  close  to 


Figure  34. — Distribution  of  bushy-tailed  wood 
rats  in  New  Mexico  :  1,  Neotorna  drier ea  oroles- 
tes;  2,  N.  cinerea  arizonae 
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the  roof  was  a  large  soft  nest  made  of  wool,  feathers,  and  a  chewed-up 
gunny  sack.  It  was  as  large  as  one's  head,  neatly  built  with  a  cup- 
shaped  opening  at  the  top,  where  the  rat  curled  up  to  sleep. 

Apparently  every  old  cabin  in  the  woods  is  occupied  by  one  or  more 
of  these  animals,  as  can  at  once  be  ascertained  by  the  characteristic 
odor  as  well  as  by  the  piles  of  sticks  and  chips  in  corners,  under 
floors,  or  in  old  bunks,  and  by  the  scattered  pellets  and  the  little  pudgy 
round  tracks  in  the  dust  or  ashes  on  the  floors. 

Near  Chama  in  the  San  Juan  Mountains  Loring  found  where  one 
lived  in  an  old  slaughterhouse.  There  were  two  cup-shaped  nests  of 
soft  dry  grass  on  a  board  up  near  the  rafters,  and  along  this  board, 
which  was  about  1  foot  wide  and  5  feet  long,  were  distributed  some 
2  bushels  of  rubbish,  sticks,  cows'  horns,  and  hoofs.  He  caught  one 
of  the  wood  rats  in  an  abandoned  camp  and  another  in  a  marten  trap, 
which  he  had  set  in  the  woods  and  baited  with  meat  and  crows' 
feathers. 

High  up  in  the  Taos  Mountains  they  were  abundant  everywhere 
among  the  big  broken  bowlders  and  the  steep  slide  rock  along  the 
slopes,  and  in  such  locations  they  persisted  in  getting  into  traps 
set  for  martens  and  weasels.  Usually  in  such  rocky  situations  they 
do  not  build  very  extensive  houses,  but  their  presence  can  be  quickly 
determined  by  piles  of  sticks  filling  the  spaces  between  the  rocks 
and  by  their  characteristic  black,  cylindrical  pellets  and  the  white 
capping  of  the  edges  and  points  of  sheltered  rocks. 

In  the  Jemez  Mountains  the  writer  found  them  from  8,000  feet 
in  Santa  Clara  Canyon  up  to  11,000  feet  on  the  highest  peaks.  Their 
nests  were  readily  distinguished  from  those  of  the  white-throated 
and  the  Colorado  wood  rats  by  their  larger  sticks  and  green  branches. 
Frequently  a  bushel  of  well-cured  green  leaves  and  branches  were 
found  on  a  house  or  packed  in  among  the  rocks  for  winter  food. 
These  wood  rats  are  excellent  climbers  and  not  only  delight  in  run- 
ning over  the  walls  and  rafters  of  cabins  but  also  in  climbing  over 
rocks  or  up  the  trunks  and  branches  of  trees. 

At  one  of  the  camps  on  the  headwaters  of  the  Costilla  River,  when 
the  camp  wagon  had  stood  under  some  trees  for  a  couple  of  nights, 
one  of  these  rats  took  up  its  quarters  in  the  wagon.  On  being  dis- 
turbed it  jumped  out  of  the  wagon,  ran  up  the  nearest  tree  and  along 
the  branches  to  another  tree,  and  hid  in  a  thick  place  high  up  in  the 
small  branches,  climbing  as  nimbly  and  as  rapidly  as  a  squirrel  or 
chipmunk. 

In  Colorado  Cary  reported  that  at  one  of  his  camps  the  wood  rats 
continually  climbed  the  tent  walls  and  that  in  the  mines  the  men  told 
him  that  they  often  passed  them  on  the  ladders. 

Very  little  is  known  of  the  winter  habits  of  these  animals  except 
as  they  occasionally  come  into  unoccupied  hunters'  or  miners'  camps. 
They  do  not  become  fat  or  hibernate  for  the  cold  weather,  but  much 
of  the  material  stored  is  evidently  intended  for  winter  food,  and  in 
the  well-sheltered  caves  and  rock  slides  they  doubtless  have  safe  and 
comfortable  winter  quarters. 

Food  habits. — These  bushy-tailed  wood  rats  are  as  omnivorous 
as  other  members  of  the  group,  feeding  on  various  green  plants, 
seeds,  nuts,  berries,  fruits,  and  any  supplies  which  they  can  pick 
up  around  camps  or  cabins.     Pine  and  spruce  cones  are  often  found 
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in  the  houses,  but  whether  these  are  gathered  for  food  or  merely 
for  building  material  is  uncertain.  Acorn  shells  are  often  found 
scattered  about,  and  mushrooms  packed  away  in  their  houses  may 
be  stored  for  food.  There  are  few  things  about  camp  that  they 
will  not  eat  or  carry  away  if  opportunity  offers.  All  camp  foods 
are  welcome,  while  saddle  strings  and  harness  straps  if  left  within 
reach  are  cut  off  and  carried  away  for  building  material  or  as  a 
possible  food  supply.  Traps  baited  with  rolled  oats  or  any  kind 
of  grain,  or  with  pieces  of  biscuit,  dried  fruit,  and  cooked  or  raw 
meat  will  catch  them  with  as  much  certainty  as  if  the  traps  had  been 
baited  with  the  nuts  and  seeds  to  which  they  are  accustomed. 

Breeding  habits. — Inere  is  little  known  of  the  breeding  habits  of 
this  species  except  that  specimens  of  quarter  and  half  grown  young 
are  collected  through  July  and  August  and  even  into  September. 
Young  that  are  almost  full  grown  are  also  collected  through  July 
and  August,  and  most  of  the  young  in  September  and  October  are 
nearly  full  grown.  It  is  doubtful  whether  more  than  one  litter  is 
raised  in  a  season.  The  number  in  a  litter  is  probably  two  to  four, 
as  is  usual  with  other  species  of  the  genus  with  the  same  number  and 
arrangement  of  mammae. 

Economic  status. — These  animals  are  of  practically  no  economic 
importance  except  as  they  cause  occasional  annoyance  in  camps  or 
houses  and  destroy  food  and  other  supplies.  Fortunately  they  are 
never  numerous,  and  after  one  or  two  are  caught  in  a  locality  others 
are  not  likely  to  appear  for  some  time. 

NEOTOMA  CINEREA  ARIZONAE  Merkiam 
Arizona  Bushy-tailed  Wood  Rat;  Kar  la  of  the  Hopi  Indians  (Fisher) 
Neotoma  arlvonae  Merriam,  Biol.  Soc.  Wash.  Proc.  8:  110,  1893. 

Type. — Collected  in  Keam  Canyon,  Ariz.,  May  21,  1888,  by  J.  Sullivan. 

General  characters. — Slightly  smaller  than  orolestes  with  less  spreading  bushy 
tail  and  lighter  coloration.  Upperparts  clear  rich  buff;  top  of  the  tail  ashy 
gray ;  feet  and  underparts  pure  white. 

Measurements. — Adults :  Total  length,  847 ;  tail,  146 ;  hind  foot,  36  millimeters. 

Distribution  and  habitat. — The  Arizona  bushy-tailed  wood  rat 
comes  into  the  northwestern  corner  of  New  Mexico  in  the  San  Juan 
Valley  in  the  Upper  Sonoran  Zone.  (Fig.  34.)  Clarence  Birdseye 
collected  specimens  at  Farmington  and  Shiprock,  and  the  writer  took 
one  at  the  Pueblo  Bonito  in  Chaco  Canyon.  They  live  in  an  open 
desert-valley  country,  usually  in  sandstone  cliffs  and  ledges. 

General  habits. — Birdseye  described  their  nests  among  the  rocks  as 
composed  of  flat  pieces  of  sandstone  often  4  or  5  inches  across, 
actually  heavier  than  the  wood  rat,  as  well  as  of  cattle  and  horse 
manure,  bones  of  various  animals,  and  the  stems  of  plants,  conspicuous 
among  which  being  the  spinescent  branches  of  saltbush  (Atriplex 
confertifolia  and  A.  canescens) ,  and  some  pieces  of  cactus.  The  nests 
were  often  built  under  fallen  rocks  at  the  base  of  cliffs  or  in  crevices 
of  the  walls.  At  Shiprock  he  found  a  large  house  in  the  side  of  a  dry 
wash  and  although  there  was  abundant  sign  around  the  house  he 
succeeded  in  catching  only  one  specimen  in  several  nights'  trapping. 

In  the  ruins  of  the  prehistoric  Pueblo  Bonito  in  Chaco  Canyon 
these  wood  rats  were  abundant.  They  were  the  only  occupants  of 
an  old  adobe  house  in  which  the  writer  camped  one  night  late  in 
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October  to  escape  the  cold  wind  that  was  blowing,  and  all  night  long 
they  kept  running  over  the  floor  and  over  his  bed.  Occasionally 
he  would  give  the  canvas  a  kick  and  send  one  flying,  and  then  the 
animal  would  stay  away  for  an  hour  or  so  but  at  each  return  it  would 
wake  him  up  by  a  great  rattle  and  scratching.  The  house  was  built 
on  one  of  the  ruins  of  the  old  pueblo,  and  the  wood  rats  came  in  at 
numerous  holes  under  the  floor.  The  white  streaks  on  the  old  ruins 
and  cliffs  were  geologic  in  suggestion  and  may  have  dated  back  to  the 
days  of  an  industrious  Indian  population  of  the  canyon.  As  the 
range  of  these  wood  rats  lies  within  the  region  of  cliff  dwellings  in 
northwestern  New  Mexico,  southeastern  Utah,  and  northeastern 
Arizona,  where  they  now  inhabit  both  the  cliffs  and  ruins,  they  were 
doubtless  animals  of  decided  economic  importance  in  prehistoric 
times.  They  may  have  been  important  as  food  animals,  but  more 
probably  were  serious  pests  that  the  food-storing  aborigines  had  to 
contend  with  in  protecting  their  winter  supplies. 

CLETHRIONOMYS  GAPPERI  GALEI  (Merbiam) 
Colorado  Red-backed  Mouse 
Evotomys  galei  Merriam,  North  Amer.  Fauna  No.  4,  p.  23,  1890. 

Type.— Collected  at  Ward,  Boulder  County,  Colo.,  July  14,  1889,  by  Denis 
Gale. 

General  cliaraoters. — The  red-backed  mice  are  small,  compactly  built,  short- 
tailed,  short-eared,  and  short-footed  ground-dwelling  rodents.  The  fur  is  long 
and  soft,  almost  concealing  the  ears  and  general  form.  The  whole  back  from 
the  middle  of  the  forehead  to  the  tail  is  bright  hazel  or  yellowish  brown ;  the 
sides  and  face  are  gray,  and  the  lower  parts  white. 

Measurements. — An  adult  male  from  the  type  locality  measures  in  total 
length,  146 ;  tail,  40 ;  hind  foot,  18  millimeters. 

Distribution  and  habitat. — The  Colorado  red-backed  mice  extend 
down  through  the  mountains  of  northern  New  Mexico  to  the  Pecos 
and  Jemez  Mountains,  where  the  species  reaches  its  southern  limit. 
(Fig.  35.)  One  specimen  was  taken  just  south  of  Pecos  Baldy  at 
11,000  feet  in  dense  spruce  woods.  In  the  Taos  Mountains  others 
were  collected  from  10,700  feet  to  11,500  feet,  and  in  the  Jemez 
Mountains  a  few  were  caught  on  the  cold  slope  of  Goat  Peak  at  8,600 
feet.  These  are  the  only  records  for  New  Mexico,  but  they  indicate 
a  range  throughout  the  Canadian  Zone  in  the  high  mountains  east 
and  west  of  the  Kio  Grande  Valley.  They  can  hardly  be  said  to 
be  common  in  this  area,  however,  as  thorough  trapping  in  many 
suitable  locations  failed  to  produce  specimens. 

General  habits. — Although  related  to  the  meadow  mice  and  having 
somewhat  similar  habits,  these  red-backed  mice  belong  to  the  woods 
and  not  to  the  meadows.  In  the  Pecos  Mountains  the  one  specimen 
secured  after  much  trapping  was  taken  under  a  log  in  dry  spruce 
woods.  In  the  Taos  Mountains  a  few  miles  south  of  Twining  they 
were  caught  in  a  similar  location  under  logs  and  rocks  in  a  dense 
grove  of  Engelmann  spruce  and  corkbark  fir  at  10,700  feet  altitude ; 
and  again,  in  similar  situations  a  few  miles  farther  south  near  the 
little  lake  at  the  head  of  Lake  Fork  at  11,500  feet.  In  the  Jemez 
Mountains  one  adult  and  two  young  were  caught  under  logs  in 
the  dry  spruce  and  fir  forest  at  8,600  feet  on  the  north  slope  of  one  of 
the  main  peaks. 
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In  places  their  little  runways  may  be  traced  along  the  surface  of 
the  ground  under  logs  or  from  one  log  to  another  and  occasionally 
out  in  the  grass  and  weed  patches  where  they  feed.  Generally,  how- 
ever, the  ground  is  so  open  that  they  do  not  make  runways  or  leave 
any  visible  trace  of  their  presence,  unless  it  be  the  half -eaten  stems  of 
grass  and  weeds  near  or  under  the  logs  or  rocks  where  they  live,  or  at 
the  entrance  of  their  little  burrows,  which  enter  the  mellow  woods 
earth. 

Their  nests  are  rarely  found  on  the  surface  of  the  ground,  and  it  is 
probable  that  the  underground  winter  nests  are  used  during  the  short 
cool  summer  at  these  high  altitudes. 

They  do  not  become  fat  or  hibernate  and  apparently  do  not  lay  up 
stores  of  food  for  winter.  Their  stomachs  usually  contain  the 
remains  of  finety  masti- 
cated vegetation,  part  of 
which  is  green.  Often  a 
large  part  is  white,  indi- 
cating that  it  is  selected 
from  the  blanched  tender 
base  of  grasses  and  plants 
at  the  surface  of  the 
ground.  Such  food  is  just 
as  accessible  under  the 
snows  of  winter  as  in  sum- 
mer, and  with  the  advan- 
tage of  perfect  protection 
from  enemies  above.  It  is 
not  improbable  that  even 
the  roots  of  plants  are  eaten 
in  winter  either  from  the 
burrows  or  from  close  to 
the  surface  of  the  ground. 
The  mice  are  fond  of  rolled 
oats  or  any  kind  of  grain 
used  for  trap  bait  and  also 
feed  on  seeds  of  various 
plants  when  they  are  to  be 
had.  The  stomach  contents,  however,  indicate  that  the  bulk  of  the 
food  is  composed  of  growing  vegetation. 

Breeding  habits. — The  mammae  of  the  females  are  arranged  in  4 
pairs — 2  inguinal  and  2  pectoral.  The  usual  number  of  young  seems 
to  be  four  to  six,  but  the  writer  has  only  the  one  record  of  four  from 
New  Mexico,  that  of  a  female  caught  in  the  Jemez  Mountains  Sep- 
tember 2  contained  four  half -grown  fetuses.  At  the  same  time  two 
half-grown  young  were  caught. 

CLETHRIONOMYS  LIMITIS  (Bailey) 

Southern  Red-backed  Mouse 
Evotomys  Umitis  Bailey,  Biol.  Soc.  Wash.  Proc.  26 :  133,  1913. 

Type. — Collected  in  Mogollon  Mountains  on  Willow  Creek  at  8,500  feet  alti- 
tude, October  27,  1906,  by  Vernon  Bailey. 

General  characters. — This  southern  form  of  the  red-backed  mouse  is  distin- 
guished from  galei  by  larger  size  and  duller  and  darker  coloration.  The  differ- 
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Figure  35. — Distribution  of  the  red-backed  mice 
in  New  Mexico:  1,  Clethrionomys  gapperi  galei; 
2,  G.  Umitis.     Type  locality  circled 
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ence  is  conspicuous  in  the  skulls,  which  are  much  larger,  with  relatively  more 
elongated  braincase. 

Measurements. — The  type,  an  adult  male,  measures  in  total  length,  162;  tail, 
42,  hind  foot,  20  millimeters. 

Distribution  and  habitat. — Specimens  of  the  southern  red-backed 
mouse  taken  in  the  Mogollon,  San  Mateo,  and  Magdalena  Mountains 
of  New  Mexico  and  the  White  Mountains  of  Arizona  indicate  a 
range  filling  the  Canadian  Zone  of  this  southern  mountain  region. 
(Fig.  35.)  The  range  is  probably  somewhat  interrupted  by  lower 
country  lying  between  some  of  these  mountains,  but  the  characters 
of  the  species  seem  to  be  fairly  uniform.  It  is  widely  separated  by 
low  country  from  galei  and  all  the  Rocky  Mountain  forms  and  marks 
the  most  southern  distribution  of  the  genus  in  America. 

General  habits. — At  the  type  locality  the  writer  collected  seven 
adult  specimens  of  this  form  on  October  26  and  27,  1906.  These 
were  in  the  fresh  winter  pelage,  as  at  that  time  there  had  been  two 
falls  of  snow,  and  the  ice  had  frozen  over  the  creek  thick  enough  to 
bear  one's  weight.  They  seemed  to  be  abundant  in  the  spruce  woods 
on  the  cold  slope  of  the  deep  canyon,  and  more  would  probably  have 
been  taken  but  for  the  abundance  of  other  mice  that  were  constantly 
filling  the  traps.  All  the  specimens  were  secured  under  old  logs  in 
the  woods,  where  their  little  runways  could  usually  be  distinguished 
from  those  of  the  meadow  mice  along  the  border.  In  the  Mogollon 
Mountains  E.  A.  Goldman  caught  one  in  Copper  Canyon  at  an 
altitude  of  9,000  feet,  where  the  vegetation  was  mainly  character- 
istic of  the  Canadian  Zone;  and  in  the  San  Mateo  Mountains  he 
collected  two  adults  and  two  half -grown  young  October  5  at  10,000 
feet  altitude  near  the  top  of  San  Mateo  Peak.  One  of  these  was 
taken  in  a  thicket  of  currant,  meadowrue,  holodiscus,  and  grass 
in  a  small  nook  between  rock  slides  on  the  southwest  slope.  The 
others  were  taken  in  aspen  thickets  on  the  summit  of  the  peak  where 
the  undergrowth  was  largely  honeysuckle  (Lonicera  albiflora). 
They  were  living  in  holes  in  the  ground  among  the  rocks  and  leaves. 

Food  habits. — In  the  Mogollon  Mountains  the  food  of  these  mice 
seemed  to  consist  largely  of  the  seeds  of  small  plants  that  were 
being  cut  down  along  their  runways.  Their  stomach  contents  showed 
little  green  vegetation.  They  were  eager  for  the  rolled  oats  used 
for  trap  bait,  as  was  proved  by  the  stomach  contents  of  those  caught. 

MICROTUS  MORDAX  MORDAX  (Merriam) 
Rocky  Mountain  Meadow  Mouse;  Pah-kxu'-lena-na  of  the  Taos  Indians 
Arvicola  (Mynomes)  mordax  Merriam,  North  Amer.  Fauna  No.  5,  p.  61,  1891. 

Type.— Collected  at  Sawtooth  (or  Alturas)  Lake,  Idaho,  September  29,  1890, 
by  C.  Hart  Merriam  and  Vernon  Bailey. 

General  characters. — Ears  mainly  concealed  in  the  fur;  tail  long,  about  one- 
third  of  total  length ;  fur  coarse ;  color  of  upper  parts  light  brownish  gray ; 
sides  clear  gray ;  lower  parts  silvery  gray. 

Measurements. — Average  of  adult  males:  Total  length,  186;  tail,  64;  hind 
foot,  21  millimeters;  adult  female:  182;  60;  20  millimeters,  respectively. 

Distribution  and  habitat. — The  Rocky  Mountain  meadow  mice 
are  common  in  most  of  the  high  mountains  of  New  Mexico,  as  well 
as  throughout  the  Rocky  Mountain  region.  (Fig.  36.)  They  range 
through  the  Canadian  Zone  and  extend  into  the  Hudsonian  to  some 
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extent.  In  many  places  they  follow  down  along  the  banks  of  cold 
mountain  streams  well  into  and  even  through  the  Transition  Zone, 
but  in  such  cases  are  almost  invariably  associated  with  an  abundance 
of  the  Canadian  Zone  plants,  which  also  follow  down  the  cold  stream 
borders.  In  the  Taos  Mountains  specimens  were  taken  from  8,200 
to  12,500  feet  and  in  the  Pecos  Mountains  from  8,000  to  11,600  feet. 
General  habits. — Within  their  range  they  are  generally  the  most 
abundant  meadow  mice  of  the  mountain  areas.  The  cold  creek  banks 
and  frosty  mountain  meadows  are  their  favorite  haunts.  The  bor- 
ders of  ice-cold  springs  and  meadows  where  spring-made  brooks 
trickle  through  or  larger  streams  go  roaring  over  bowlder  beds  are 
almost  certain  to  be  marked  with  their  burrows  and  runways.  The 
borders  of  temporary  streams  coming  from  melting  snow  banks  are 
often  occupied  by  them,  and  when  the  streams  become  dry  they  dis- 
perse through  the  green 
vegetation  and  are  often 
found  at  considerable  dis- 
tances from  any  water, 
even  living  under  old  logs 
and  brush  heaps  in  the  edge 
of  the  forest,  where  they 
depend  upon  green  vege- 
tation for  moisture  until 
the  early  snows  bury  them 
for  the  winter.  Where 
water  is  abundant  they  are 
semiaquatic  in  habits,  and 
their  runways  often  lead 
into  the  edge  of  the  spring 
or  creek,  coming  out  again 
on  the  opposite  bank. 
They  swim  and  dive  with 
perfect  freedom  and  make 
their  trails  through  marshy- 
ground  half  in  the  water 
and  half  out.  Numerous 
burrows,  many  of  which 
are  old  and  others  freshly 
excavated,  penetrate  the  banks  and  lead  to  underground  nests  and 
chambers  or  into  the  hollows  in  the  banks,  from  which  they  branch 
out  in  all  directions  to  different  feeding  grounds,  with  numerous 
roads  and  short  cuts  to  their  burrows.  The  little  roads  leading 
over  the  surface  of  the  ground  from  one  burrow  to  another  or  off 
through  the  green  grass  are  usually  well  worn  and  if  much  used 
are  smooth  and  well  kept.  They  are  not  merely  paths  worn  by 
the  repeated  passing  of  feet,  but  deliberately  made  roads  from 
which  growing  vegetation  is  cut  and  the  old  fallen  mat  of  vege- 
tation lifted  high  enough  to  make  tunnels  between  it  and  the 
smooth  surface  of  the  ground.  Where  there  is  an  abundance  of  both 
fresh  and  dry  vegetation  their  runways  are  well  concealed,  but  in 
many  places  they  are  conspicuous  from  above  as  one  looks  closely 
down  into  the  short  grass  and  over  the  mountain  plants.    Their  ap- 


Figure  36. — Distribution  of  Rocky  Mountain 
meadow  mouse,  Microtus  mordax  mordax,  in 
New   Mexico 
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pearance  generally  shows  whether  they  are  fresh  and  well  used,  but 
better  evidence  is  to  be  had  in  the  abundance  of  cut  plants  scattered 
along  the  borders  on  the  feeding  grounds  and  the  little  dark-green 
pellets  of  excrement  at  the  sides  of  the  runways. 

In  the  Pecos  Mountains  during  July  and  August  of  1903  they  were 
found  rather  scarce  through  the  Canadian  Zone,  but  the  surface  of 
the  ground  over  the  mountain  slopes  was  often  marked  with  a  net- 
work of  their  runways  and  perforated  by  numerous  burrows. 
Evidently  they  had  been  much  more  numerous  during  the  previous 
season  and  through  the  winter,  but  for  some  reason  their  numbers 
had  been  reduced  below  the  normal.  Such  fluctuations  in  the 
abundance  of  these  mice  are  very  common  and  probably  due  to 
various  causes.  In  winter  they  apparently  spread  out  over  more  of 
the  open  ground  under  the  protecting  cover  of  snow,  and  with  the 
disappearance  of  snow  again  gather  into  areas  of  better  cover  and 
where  the  spring  vegetation  furnishes  the  favorite  foods.  With  the 
dry  seasons  they  also  gather  more  especially  along  the  watercourses 
or  into  the  marshes.  In  mountains  with  dry  open  slopes,  such  as  the 
Capitans  and  Sacramentos,  they  seem  to  get  through  the  dry  season 
without  any  water  other  than  the  dew,  occasional  rains,  and  the  mois- 
ture they  get  from  the  abundant  succulent  plants.  In  such  locations 
they  gather  into  the  moist  hollows  or  under  logs  in  the  cool,  damp 
woods.  In  the  Capitan  Mountains  Gaut  collected  a  few  specimens 
in  high  weeds  and  grass  about  a  temporary  rainwater  pond  near  the 
summit  of  the  range.  Others  were  collected  at  cold  springs  on  the 
different  slopes  of  the  mountains,  and  at  such  places  they  were  found 
about  old  logs  not  far  from  the  edge  of  water  holes.  In  the  White 
Mountains  they  were  common  along  the  streams  of  the  lower  slope, 
and  abundant  signs,  probably  of  this  species,  were  found  to  the 
summit  of  Sierra  Blanca.  In  the  Taos  Mountains  they  were  found 
on  both  slopes  along  all  of  the  streams,  and  in  Moreno  Valley  were 
especially  numerous  in  a  little  springy  meadow  at  the  foot  of  the 
mountain  slope. 

A.  H.  Howell  took  specimens  at  9,000  feet  on  Costilla  Pass,  and  the 
writer  found  them  abundant  along  streams  in  the  Culebra  Mountains. 
In  the  San  Juan  Mountains  none  were  found  in  the  parklike  openings 
over  the  top  of  the  range,  but  unmistakable  traces  were  seen  in  the 
marshes  on  the  west  slope.  Loring  took  one  near  Chama  by  a  little 
stream  in  the  meadow,  and  Gaut  collected  one  on  the  headwaters  of 
the  Chama  River  and  another  near  an  aspen  grove  at  Horse  Lake,  on 
the  Jicarilla  Indian  Reservation.  Other  specimens  were  collected 
along  the  streams  in  the  Jemez  Mountains.  In  the  Canadian  Zone 
areas  of  Mount  Taylor  and  the  Zuni  Mountains  the  writer  found  evi- 
dent traces  of  this  species,  although  none  was  collected.  On  the 
Chuska  Mountains  they  were  abundant  on  cold  slopes  and  about 
springs  along  the  top  of  the  range.  Here  they  were  living  on  dry 
slopes  as  well  as  in  wet  places,  and  their  runways  and  cuttings  were 
abundant  among  the  logs  and  under  the  dense  grass  and  weedy  vege- 
tation of  the  upper  gulches.  In  the  Mogollon  and  Mimbres  Moun- 
tains they  were  also  abuandant  in  the  Canadian  Zone  and  were  often 
found  in  woods  and  on  waterless  slopes,  as  well  as  along  the  margins 
of  streams. 
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Food  habits. — The  food  of  these  little  animals  consists  almost  en- 
tirely of  green  vegetation,  largely  grass.  Their  stomach  contents 
usually  show  a  green  mass  of  finely  ground  food,  and  even  their 
excrement  is  dark  green.  The  stomach  contents  usually  can  not  be 
identified,  and  the  only  clue  to  the  species  of  plants  eaten  is  found 
in  the  remains  of  those  partly  eaten  on  the  feeding  grounds.  These 
include  a  great  variety  of  species,  in  fact  almost  every  meadow  plant 
is  cut  down  and  sampled  or  partly  eaten,  and  in  the  woods  the  species 
chosen  seem  to  be  those  most  convenient.  Different  kinds  of  grass 
are  cut  along  the  runways  and  when  young  and  tender  the  green 
stems  and  leaves  are  partly  eaten.  Later  in  the  season  as  the  grass 
fills  with  seeds  the  stems  are  cut  off  at  the  base  and  drawn  down  by 
repeated  cutting  into  sections  until  the  seed-laden  tops  are  reached. 
The  heads  are  then  eaten,  seeds  and  all,  and  the  little  sections  of  the 
stems  1  or  2  inches  long  are  left  piled  up  as  refuse.  In  this  way  a 
great  deal  of  grass  is  cut  in  a  night  by  a  single  meadow  mouse,  and 
where  they  are  abundant  in  a  meadow  the  total  destruction  of  grass  is 
considerable.  Early  in  spring  the  tender  shoots  of  grass  are  eaten  as 
they  come  up,  and  in  winter  under  the  snow  their  favorite  food  seems 
to  be  the  blanched  inner  folds  of  grass  stems  close  to  the  ground. 
Under  the  snow  their  tunnels  carried  over  the  surface  of  the  ground 
reach  abundant  vegetation.  Green  bark  is  also  acceptable  food  and 
branches  of  trees  cut  in  the  fall  are  often  found  stripped  of  their  bark 
when  the  snow  disappears  in  spring.  Even  the  trunks  of  small  trees 
lying  under  the  snow  are  often  stripped  of  bark  and  the  bases  of 
many  bushes  and  small  trees  are  sometimes  girdled  so  as  to  injure  or 
kill  them.  The  mice  are  fond  of  any  kind  of  grain  used  for  trap  bait 
and  also  of  fresh  meat,  salt  pork,  or  bacon.  In  a  trap  line,  where 
they  are  abundant  and  many  specimens  are  caught  in  a  small  area, 
some  of  the  mice  in  the  traps  are  usually  found  half  eaten  by  others 
that  have  come  along  and  found  them  dead. 

Breeding  habits. — The  4  pairs  of  mammae  of  this  species  are  ar- 
ranged in  2  pairs  of  pectoral  and  2  pairs  of  inguinal  with  a  wide 
abdominal  space  between.  The  number  of  young  in  a  litter  as  indi- 
cated by  the  embryos  examined  from  various  parts  of  the  range  of  the 
species,  varies  usually  from  4  to  6,  and  in  one  case  reached  7.  The 
breeding  season  extends  over  a  considerable  part  of  the  year  but  its 
limits  are  not  definitely  known.  In  the  Mimbres  Mountains  the 
writer  collected  an  old  female  on  May  24  that  contained  five  small 
fetuses.  It  is  probable  that  from  two  to  several  litters  are  raised  in 
a  season  by  the  adult  breeders  and  when  conditions  are  favorable  and 
food  abundant  reproduction  probably  goes  on  at  a  rapid  rate.  Fe- 
males not  fully  grown  during  the  same  season  in  which  they  were 
born  often  contain  fetuses  but  usually  in  small  numbers.  The  power 
of  very  rapid  reproduction  probably  accounts  for  the  great  abun- 
dance of  these  animals  at  times,  as  their  host  of  enemies  could  easily 
account  for  their  scarcity  at  other  times  in  the  same  localities. 

The  young  are  brought  forth  and  reared  in  well-made  nests  placed 
in  chambers  of  the  burrows  or  on  the  surface  of  the  ground  under 
cover  of  fallen  vegetation.  These  nests  are  usually  in  the  form  of  a 
somewhat  flattened  ball,  composed  of  soft  grass  and  plant  fibers  and 
often  lined  with  bits  of  fur  from  the  parents  or  other  animals.  They 
are  well  covered  and  are  entered  by  one  or  two  openings  at  the  sides 
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near  the  surface  of  the  ground.  A  heavy  rain  seems  never  to  wet 
the  inner  part  of  the  nest  unless  the  water  rises  from  beneath  to  flood 
the  chambers.  The  nests  are  very  warm  and  when  in  use  are  always 
neat  and  clean. 

Economic  status. — Fortunately  the  Rocky  Mountain  meadow  mice 
range  almost  entirely  above  the  zones  of  agriculture,  where  little 
harm  can  be  done  to  cultivated  crops,  meadows,  or  fruit  trees,  as 
otherwise  they  might  be  a  very  serious  pest.  At  present  their 
mischief  consists  mainly  in  slightly  lessening  the  grass  crop  of  the 
mountain  meadows  and  parks  and  in  destroying  some  small  trees 
that  otherwise  might  aid  in  the  reforestation  of  the  mountain  slopes. 
They  are  so  numerous  and  widely  distributed  that  any  form  of 
artificial  destruction  or  control  of  abundance  would  be  very  expen- 
sive. Their  enemies,  however,  are  legion,  and  quickly  gather  where 
the  mice  are  most  abundant.  Hawks,  owls,  foxes,  coyotes,  wildcats, 
weasels,  badgers,  and  skunks  are  constantly  searching  for  them  and 
pounce  upon  every  one  that  shows  himself  above  cover.  The  most 
effective  means  of  controlling  the  abundance  of  such  rodents  is  by 
giving  protection  to  their  enemies  and  so  far  as  possible  in  removing 
the  cover  that  affords  them  their  only  protection. 

MICROTUS  NANUS  NANUS   (Mereiam) 
Dwarf  Meadow  Mouse 
Arvicola  (Mynomes)  nanus  Merriam,  North  Amer.  Fauna  No.  5,  p.  63,  1891. 

Type. — Collected  in  Pahsimeroi  Mountains,  Idaho,  September  16,  1S90,  by 
C.  Hart  Merriam  and  Vernon  Bailey. 

General  characters. — Very  similar  in  color  and  general  appearance  to  mordax 
except  for  slightly  smaller  size  and  relatively  much  shorter  tail.  The  tail  is 
about  one-quarter  of  the  total  length,  or  about  twice  the  length  of  the  hind  foot. 
The  color  of  the  upper  parts  is  light  brownish  gray ;  underparts,  silvery  gray. 

Measurements. — Adult  specimens  from  Colorado  average  in  total  length,  172 ; 
tail,  43 ;  hind  foot,  20  millimeters ;  females,  161 ;  44 ;  20  millimeters,  respectively. 

Distribution  and  habitat. — Specimens  of  the  dwarf  mountain 
species  of  meadow  mouse  (pi.  9,  A)  have  been  taken  in  New  Mexico 
only  on  top  of  the  San  Juan  Range  from  8,700  to  9,900  feet  altitude 
in  j^ure  Canadian  Zone.  (Fig.  37.)  It  is  an  abundant  species  in  the 
mountains  of  Colorado  and  will  undoubtedly  be  taken  in  the  moun- 
tain parks  along  the  Sangre  de  Cristo  Range  in  New  Mexico. 

General  habits. — In  the  San  Juan  Mountains  specimens  were  taken 
in  a  springy  marsh  at  the  forks  of  Tusas  Creek  on  the  east  slope  of 
the  mountains  at  8,700  feet,  and  later  in  the  springy  marshes  on  the 
crest  of  the  range  west  of  Hopewell  at  9,900  feet.  In  the  open  park 
on  the  crest  of  the  range  they  were  found  living  in  weedy  patches  of 
ground  around  the  springs  or  in  the  banks  of  little  streams,  as  well 
as  out  on  the  drier  parts  of  the  park  in  the  short  grass  well  away 
from  water.  Along  the  edges  of  water  pools  in  the  half-dry  creek 
bed  the  runways  often  ended  at  the  water's  edge  and  began  again  on 
the  opposite  side;  while  sections  of  cut  grass  tying  in  the  water, 
runways  in  muddy  places,  and  burrows  in  wet  ground  showed  a 
fondness  for  the  neighborhood  of  water.  In  several  instances  holes 
and  runways  were  found  where  the  ground  was  dry  and  dusty  and 
only  scattered  tufts  of  short  grass  offered  scanty  food  and  cover.  In 
dry  places  little  roadways  could  be  traced  from  burrow  to  burrow 
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A,  Dwarf  meadow  mouse  (Microtus  nanus  nanus);  B,  jumping  mouse  ( Zap  us  prince  ps).     (Photos 
taken  at  Crested  Butte,  Colo.,  by  E.  R.  Warren) 
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across  dusty  intervals,  and  the  small  round  burrows  entered  the  bare 
hard  ground  in  perfectly  open  places.  In  some  cases  the  mice  had 
taken  possession  of  old  burrows  of  pocket  gophers,  making  entrances 
of  their  own  size  all  along  the  line  of  the  underground  galleries  and 
using  the  pocket-gopher  burrows  for  protected  runways.  They  were 
also  good  burrowers  themselves,  and  in  many  places  dug  their  little 
round  holes  deep  into  the  mellow  banks,  throwing  out  fresh  earth 
in  considerable  quantities  every  night.  Scattered  remains  of  half- 
eaten  grass  stems  along  their  runways  show  their  food  to  consist 
mainly  of  grass,  but  rolled  oats  and  whole  oats  used  for  trap  bait 
were  eagerly  eaten.  As  many  mice  were  caught  during  the  daytime 
as  at  night  and  apparently 
at  all  times  of  day.  More 
than  half  of  those  caught 
from  September  7  to  14 
were  young  of  various 
sizes,  some  barely  large 
enough  to  be  out  of  the 
nest. 

In  food  and  breeding 
habits  the  dwarf  meadow 
mouse  apparently  differs 
very  little  from  the  Rocky 
Mountain  one,  the  only 
other  species  occupying  the 
Canadian  Zone  of  this  re- 
gion. The  mammae  in 
breeding  females  have  the 
same  arrangement  in  4 
pairs,  and  the  number  of 
young  as  indicated  by  the 
embryos  varies  from  4  to 
6,  although  specimens  have 
been  recorded  containing 
as  many  as  10.  Owing  to 
its  limited  and  elevated 
range  in  New  Mexico,  it  can  be  considered  of  little  or  no  economic 
importance. 


Figure  37. — Distribution  of  meadow  mice  in  New 
Mexico:  1,  Mierotus  pennsylvanicus  modestus; 
2,  M.  azetecus  ;  3,  M.  nanus  nanus;  4,  M.  mon- 
tanus  arizonensis ;  5,  M.  mexicanus  mogollonen- 
sis.     Type    localities   circled 


MICROTUS  MONTANUS  ARIZONBNSIS  Bailey 
Arizona  Meadow  Mouse: 
Microtus  montawus  arizonensis  Bailey,  Biol.  Soc.  Wash.  Proc.  12:  88,  1898. 

Type. — Collected  at  Springerville,  Ariz.,  November  7,  1890,  by  E.  W.  Nelson. 

General  characters. — Resembles  nanus  but  larger  and  darker  colored  with 
cranial  characters  that  place  it  nearer  to  montanus.  The  tail  is  about  one- 
quarter  the  total  length  and  a  little  more  than  twice  the  length  of  hind  foot. 
The  color  of  the  upper  parts  is  darker  gray  and  more  brownish  than  in  nanus 
or  mordax;  while  the  lower  parts  are  washed  with  whitish  or  silvery  gray. 

Measurements. — The  type  measures  in  total  length,  1S4 ;  tail,  55 ;  hind  foot, 
20  millimeters. 

Distribution  and  habitat. — Up  to  the  present  time  the  Arizona 
meadow  mouse  is  known  only  from  three  widely  separated  locali- 
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ties — Springerville,  Ariz.,  and  Nutria  and  the  Jemez  Mountains  in 
New  Mexico — mainly  in  the  Transition  Zone.     (Fig.  37.) 

At  Nutria,  N.  Mex.,  near  a  large  spring  at  the  southern  edge  of 
the  Zuni  Mountains,  Henshaw  secured  a  specimen  in  1874,  which  is 
still  in  the  National  Museum  collection.  No  notes  accompany  it, 
but  it  was  undoubtedly  captured  in  the  marshy  ground  near  the 
spring,  which  from  Henshaw's  description  seems  admirably  suited 
to  the  habits  of  the  species. 

Near  Springerville,  Ariz.,  E.  W.  Nelson  collected  a  series  of  speci- 
mens in  1890  on  wet  ground  bordering  a  small  creek  at  the  lower 
edge  of  the  pine  belt.  In  Valle  San  Antonio  at  8,300  feet  altitude, 
the  writer  found  them  numerous  in  the  meadows  along  the  creek, 
and  on  the  slope  of  Pelado  Peak  one  specimen  was  caught  on  a 
grassy  slope  near  a  spring  at  11,000  feet.  This  was  taken  in  the 
midst  of  the  Canadian  Zone,  but  seems  to  be  the  only  specimen  taken 
outside  of  the  Transition  Zone. 

General  habits. — Those  in  Valle  San  Antonio  were  in  the  rich 
grassy  meadows  near  camp,  and  a  considerable  number  were  col- 
lected. Their  runways  and  burrows  could  be  seen  all  over  the  mead- 
ows, especially  in  the  large  springs,  which  come  out  of  the  banks 
along  the  edge  of  the  valley  and  are  full  of  grass  because  the 
ground  is  too  soft  for  cattle  to  graze  over  them.  The  mice  fairly 
reveled  in  these  protected  spots,  and  more  got  into  the  writer's  traps 
than  he  had  time  to  prepare  as  specimens.  Most  of  them  were 
caught  in  the  daytime  in  traps  baited  with  rolled  oats,  which  they 
seemed  eager  to  get.  In  habits  they  seem  to  be  identical  with 
montanus  of  the  valley  marshes  and  springs  of  Utah  and  Nevada, 
where  they  live  under  somewhat  similar  conditions.  In  fact,  the 
skins  from  the  Jemez  Mountains  are  to  some  extent  intermediate 
between  typical  arizonensk  and  montanus,  but  for  the  present  it 
seems  better  to  refer  them  to  arizonensis. 

MICROTUS  PENNSYLVANICUS  MODESTUS   (Batrd) 
Saguache  Meadow  Mouse 
Arvioola  modesta  Baird,  Mammals  of  North  America,  p.  535,  1859. 

Type. — Collected  in  Cochetopa  Pass,  Colo.,  by  Mr.  Kreutzfeldt  and  Lieut.  E.  G. 
Beckwith,  undated  but  entered  in  Museum  Catalogue  in  March,  1855. 

General  characters. — A  large,  dark-colored  meadow  mouse  with  very  soft 
silky  fur,  and  tail  about  twice  the  length  of  the  hind  foot  and  slightly  more  than 
a  quarter  of  the  total  length.  Color  of  the  upperparts  dusky  brown  ;  underparts, 
smoky  gray  in  summer,  less  brownish  above  and  more  grayish  below  in  winter. 

Measurements. — Adult  male:  Total  length,  178;  tail,  46;  hind  foot,  23  milli- 
meters ;  adult  female,  179 ;  49 ;  22  millimeters,  respectively. 

Distribution  and  habitat. — The  Saguache  meadow  mouse,  a  wide- 
ranging  plains  and  Rocky  Mountain  species,  comes  into  northern  New 
Mexico  along  both  sides  of  the  Sangre  de  Cristo  Mountains,  and  one 
colony  has  been  discovered  at  San  Rafael  near  the  eastern  point  of  the 
Zuni  Mountains.  (Fig.  37.)  The  species  generally  occupies  both  the 
Upper  Sonoran  and  the  Transition  Zones,  but  the  New  Mexico 
localities  except  San  Rafael  lie  mainly  within  the  Transition.  The 
few  New  Mexico  localities  represent  a  somewhat  scattered  and  ragged 
southern  edge  of  the  distribution  of  the  species.  More  detailed 
collecting  along  the  upper  Rio  Grande  and  Pecos  Valleys  will  doubt- 
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less  round  out  the  range  and  fill  in  some  of  the  present  gaps  in  our 
knowledge. 

General  habits. — This  western  form  of  the  eastern  meadow  mouse 
more  fully  justifies  the  common  name  than  does  any  other  species  in 
New  Mexico.  Its  home  is  almost  invariably  in  the  meadows  of  low 
and  middle  altitudes  where  agriculture  is  important  and  settlements 
are  abundant  and  where  its  habits  are  likely  to  be  well  known  and 
feared.  The  mice  are  fond  of  wet  ground,  marshes,  and  stream 
banks,  are  good  swimmers,  and  have  no  objection  to  running  through 
water  to  and  from  their  feeding  grounds,  but  they  thrive  just  as 
well  in  dry  meadows,  clover  and  alfalfa  fields,  or  even  in  grainfields, 
where  an  abundance  of  growing  crops  furnishes  cover  and  food. 
They  are  most  conspicuous,  however,  in  the  high  meadows,  where  they 
multiply  rapidly  until  the  hay  harvest  begins,  when  their  cover  is 
removed,  and  they  are  forced  to  find  protection  elsewhere  and  hide 
under  haycocks  or  gather  thickly  into  the  grassy  fence  corners  or 
uncut  borders.  In  the  hayfields  as  they  run  through  the  grass  or 
stubble  after  being  uncovered  by  rake  or  pitchfork  they  are  conspicu- 
ously black  and  are  evidently  aware  of  their  danger  as  they  rush 
frantically  to  cover.  If  any  small  dogs  are  in  sight  the  danger  is  very 
real,  for  the  dogs  often  kill  a  large  number  during  a  day  while  fol- 
lowing the  hay  wagons.  There  is  just  enough  danger  in  the  sport  to 
keep  up  the  dog's  excitement,  for  the  mice  are  pugnacious  little 
fighters,  and  if  one  ever  gets  a  dog  by  the  nose  or  lip,  a  mingling  of 
blood  and  howls  is  likely  to  follow. 

Though  specimens  have  been  collected  at  only  a  few  localities  in 
northern  New  Mexico,  these  would  indicate  that  the  species  un- 
doubtedly has  a  much  wider  range  and  is  much  more  common  than 
at  present  known.  In  all  the  meadows  examined  in  Moreno  Valley 
the  mice  were  abundant.  They  were  also  plentiful  in  the  extensive 
meadows  about  Black  Lake,  along  the  Hondo  Eiver  north  of  Taos, 
in  the  meadows  just  below  the  edge  of  the  mountains,  and  at  many 
localities  in  the  San  Luis  Valley,  Colo.,  above  the  New  Mexico  line. 
The  southernmost  locality  at  which  they  have  been  found  is  San 
Rafael,  where  there  are  extensive  marshes  fed  by  big  springs.  Here, 
although  abundant  and  forming  an  extensive  colony,  they  are  prob- 
ably somewhat  isolated  from  the  general  range  of  the  species.  It 
is  not  improbable,  however,  that  they  will  be  found  in  many  marshy 
localities  along  the  Rio  Grande  Valley  above  Albuquerque.  At  San 
Rafael  their  habits  were  somewhat  unusual,  as  it  is  one  of  the  few 
known  localities  where  they  occupy  alkaline  meadows.  They  were 
abundant  along  the  banks  of  irrigation  ditches,  along  the  little 
streams  that  drained  the  springs  through  the  meadows,  and  through 
the  dense  patches  of  tules  and  saltgrass,  as  well  as  over  the  wet 
marshes  and  in  dry  areas  of  low  dense  saltgrass.  Extensive  areas  of 
rank  cat-tails  and  tules  on  soft  ground  where  cattle  could  not  graze 
furnished  the  safest  cover  from  which  they  could  not  be  driven  by 
enemies,  and  in  which  they  could  take  refuge  after  the  hay  was  cut 
and  the  more  extensive  meadows  left  exposed  for  the  winter. 

Food  habits. — Under  normal  conditions  grass  and  various  meadow 
plants  form  the  principal  food  of  these  mice,  but  they  are  particu- 
larly fond  of  clover,  alfalfa,  and  any  kind  of  growing  grains.  In 
the  meadows  along  the  Rio  Hondo  early  in  August  their  runways 
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extended  into  the  wheat  fields,  and  considerable  ripening  grain  had 
been  cut  and  eaten  along  the  trails.  In  the  marshes  at  San  Rafael 
late  in  October  the  blanched  bases  of  grasses  and  tules  seemed  to  be 
their  favorite  food  in  the  meadows  where  hay  had  been  cut  and  no 
standing  grass  with  seeds  remained.  Even  the  white  base  of  the  little 
hard  spikes  of  saltgrass  seemed  to  be  relished.  At  that  season,  how- 
ever, the  grainfields  had  all  been  harvested  and  the  alfalfa  stubble 
grazed  so  closely  that  no  cover  and  little  food  remained  for  the 
mice  in  the  fields.  The  green  bark  of  bushes  and  small  trees  is  often 
eaten  by  these  mice,  especially  in  winter  when  other  green  food  is 
scarce. 

Breeding  habits. — The  mammae,  as  in  other  species  of  the  group, 
are  arranged  in  4  pairs,  and  the  number  of  young  in  a  litter  varies 
usually  from  4  to  6,  but  occasionally  reaches  7  and  even  8  in  number. 
Four  females  collected  on  the  Rio  Hondo  in  early  August  all  con- 
tained fetuses  of  various  sizes,  the  highest  number  being  7.  In 
Colorado,  Loring  found  litters  of  6,  7,  and  8  young  in  their  nests. 

Their  summer  nests  are  usually  placed  on  the  surface  of  the  ground 
under  cover  of  fallen  vegetation  or  if  in  wet  marshes  on  little  elevated 
tussocks  above  the  level  of  the  water.  Like  those  of  most  meadow 
mice  they  are  hollow  balls,  often  somewhat  flattened  by  the  rains, 
and  usually  composed  of  soft  grass  and  plant  fibers.  One  or  two 
openings  at  the  sides  constitute  the  entrances  to  the  nest  chamber 
and  connect  with  runways  leading  away  to  other  nests,  burrows,  or 
feeding  grounds.  Tiny  naked  young  are  often  found  in  these  surface 
nests.  Freshly  made  nests  containing  young  are  often  found  under 
haycocks  that  have  been  standing  but  a  few  days.  Winter  nests  are 
placed  in  the  burrows  or  under  haystacks  or  any  such  cover  that  will 
afford  warmth  and  protection  during  the  cold  season. 

Hibernation. — Like  other  species  of  the  genus  they  are  active 
during  the  winter  and  enjoy  their  safest  existence  when  buried 
under  the  deep  snows. 

Economic  status. — Fortunately  these  mice  cover  but  a  small  part 
of  the  State  of  New  Mexico,  but  all  their  range  lies  in  good  farming 
country,  and  if  irrigation  extends  their  area  will  extend  with  it. 
The  damage  they  can  do  to  crops  is  in  direct  proportion  to  their 
abundance,  and  where  conditions  permit  of  rapid  increase  they  are 
capable  of  practically  destroying  all  the  crops  and  fruit.  They 
increase  very  rapidly,  and  without  the  check  of  their  natural  enemies 
their  numbers  would  soon  multiply  to  alarming  proportions.  At 
San  Rafael  hawk  and  owl  pellets  were  found  by  the  side  of  nearly 
every  fence  post  in  the  meadows,  composed  almost  entirely  of  the 
fur  and  bones  of  these  mice.  The  droppings  of  coyotes  and  foxes 
along  the  trails  were  also  filled  with  their  fur  and  bones.  Badger 
and  skunk  tracks  were  suggestively  numerous  in  the  cow  paths  over 
the  pastures  and  meadows.  The  presence  of  the  mice  in  a  meadow 
can  usually  be  predicted  when  marsh  hawks  are  seen  skimming  low 
over  the  ground  and  pouncing  at  frequent  intervals  into  the  grass  or 
mowed  ground,  for  hawks  quickly  gather  to  feast  on  mice  that  are 
exposed  by  having  their  cover  removed.  Without  the  check  of  their 
natural  enemies  the  mice  would  not  only  have  a  more  extensive  and 
continuous  range  but  would  be  present  in  such  numbers  as  to  cause 
great  losses  to  crops. 
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MICROTI! S  AZTECUS   (Allen) 
Azteo  Meadow  Mouse 
Arvicola  (Mynomes)  aztecus  Allen,  Bui.  Amer.  Mus.  Nat.  Hist.  5:  73,  1893. 

Ti/pe. — Collected  at  Aztec,  San  Juan  County,  N.  Mex.,  altitude  5,900  feet, 
April  23,  1892,  by  Charles  P.  Rowley. 

General  cluiraeters. — Slightly  larger  than  modestus  and  more  dusky  or  less 
brownish  in  color ;  the  skull  has  the  same  tooth  pattern,  but  a  relatively  longer, 
narrower  brain  case.  Readily  distinguished  from  modestus  by  skull  characters 
but  not  always  by  external  characters. 

Measurements. — Adult  male  from  Fruitland :  Total  length,  211;  tail,  64; 
hind  foot,  23  millimeters ;  adult  female,  181 ;  51 ;  22.5  millimeters,  respectively. 

Distribution  and  habitat. — The  Aztec  meadow  mouse,  a  well- 
marked  form  of  the  pennsylixt<nicus  group,  occupies  the  fertile  areas 
of  the  San  Juan  River  Vallejr  in  the  northwestern  part  of  New 
Mexico.  (Fig.  37.)  There  are  specimens  from  Aztec,  Laplata, 
Fruitland,  and  Farmington,  beyond  which  localities  the  range  of  the 
species  is  unknown.  This  is  in  the  Upper  Sonoran  Valley,  but  many 
Transition  Zone  plants  occupy  the  stream  borders  and  bottom  lands, 
and  as  these  areas  are  occupied  by  the  mice  there  is  some  question  as 
to  their  actual  zonal  position. 

Genei^al  habits. — At  Aztec,  where  Loring  collected  a  large  series  of 
specimens  in  December,  1893,  they  were  caught  in  runways  along  the 
banks  of  irrigation  ditches  and  in  a  patch  of  high  grass  close  to  the 
river  that  evidently  was  flooded  during-  high  water.  Loring  says 
they  were  often  caught  in  the  daytime,  and  after  setting  a  series  of 
traps  he  would  frequently  return  along  the  line  and  find  several  mice 
in  them.  At  Laplata  he  also  caught  them  in  runways  along  the 
irrigation  ditches.  At  Fruitland,  in  October,  1908,  Clarence  Birdseye 
found  one  of  their  runways  in  the  mixed  grass  and  alfalfa  along  a 
ditch  and  caught  a  pair  of  adult  mice  in  it.  At  Farmington,  in 
November,  he  found  their  runways  numerous  in  a  little  swampy 
meadow  back  of  town,  where  under  a  dense  growth  of  saltgrass  and 
tules  he  caught  a  few  specimens.  He  was  told  by  an  old  trapper 
living  at  Farmington  that  these  mice  were  often  caught  in  mink  and 
muskrat  traps  set  in  swamps  along  the  river. 

Beyond  these  few  brief  notes  practically  nothing  is  known  of  the 
habits  of  this  species.  It  is  probable  they  are  abundant  in  all  the 
suitable  meadows  and  swamps  along  the  San  Juan  Valley  and  that 
they  have  a  much  wider  range  than  is  at  present  known. 

Their  habits  seem  to  be  very  similar  to  those  of  modestus,  their 
nearest  relative.  Of  the  33  specimens  collected  at  Aztec  by  Loring 
in  December,  six  only  were  adults,  the  rest  being  half  and  two-thirds 
grown  young  of  the  year.  The  different  sizes  of  young  may  represent 
successive  litters  and  probably  indicate  that  in  this  warm  valley  two 
or  more  litters  of  young  are  raised  during  the  summer. 

As  more  of  the  valley  is  brought  under  cultivation  and  valuable 
fruits  are  produced,  there  is  danger  that  these  mice  will  multiply  and 
at  times  become  very  destructive.  The  alfalfa  fields  will  furnish 
favorable  food  and  protection  for  them,  and  under  such  conditions 
their  abundance  should  be  closely  watched  and  if  they  become 
numerous  at  once  reported  to  the  Bureau  of  Biological  Survey. 
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MICROTUS    MEXICANUS    MOGOLLONENSIS     (Meabns) 
Mogollon  Meadow  Mouse 
Arvicola,  mogollonensis  Mearns,  Bui.  Amer.  Mus.  Nat.  Hist.  2 :  283,  1890. 

Type. — Collected  at  Baker  Butte,  Mogollon  Mesa,  Ariz.,  July  26,  1887,  by 
E.  A.  Mearns. 

General  characters. — The  Mogollon  meadow  mice  are  small  with  short  tail  and 
feet,  tail  less  than  one-quarter  of  the  total  length  and  less  than  twice  the  length 
of  hind  foot.  Color  of  upperparts  dull  rusty  brown;  lowerparts,  cinnamon 
or  buffy  gray ;  feet  and  tail  grayish  brown. 

Measurements. — Average  of  10  adult  specimens :  Total  length,  131 ;  tail,  28.5 ; 
hind  foot,  18  millimeters. 

Distribution  and  habitat. — The  little  brown  Mogollon  mice  are  a 
northern  form  of  the  wide-ranging  mexicanus  group  covering  the 
plateau  region  of  Mexico,  western  New  Mexico,  and  central  Arizona. 
(Fig.  37.)  They  occupy  the  parks  and  open  places  in  the  yellow- 
pine  forest  area  of  the  Mogollon  Mountain  region,  the  Zuni  Moun- 
tains, and  Mount  Taylor.  Though  abundant  over  this  Transition 
Zone  section  they  seem  to  be  entirely  absent  from  the  surrounding 
low  country  to  the  south  and  from  the  Rio  Grande  Valley  on  the 
east.  In  other  words,  they  seem  to  be  entirely  isolated  by  the  lower 
zones. 

General  habits. — On  the  headwaters  of  the  Rio  Mimbres,  where 
the  writer  camped  under  the  big  yellow  pines,  these  small  brown 
mice  were  gathered  close  to  an  old  cabin,  and  their  little  runways 
were  found  in  the  weeds  and  grass  leading  out  from  among  old  logs 
and  the  branches  of  a  fallen  tree.  Here  several  specimens  were 
caught,  always  in  the  daytime,  while  at  night  the  traps  filled  up  with 
white-footed  mice  (Peromyscus).  Near  Elk  Mountains,  an  isolated 
group  in  the  northern  part  of  the  Mogollons,  their  runways  were 
discovered  in  the  open  parks  under  the  short  rich  grama  grass,  and 
a  few  specimens  were  taken.  Others  were  taken  in  the  west  end  of 
Luna  Valley  and  others  still  farther  north  in  the  Datil  Mountains, 
all  in  the  yellow-pine  country.  In  the  Datil  Mountains  they  were 
living  in  a  small  meadow  surrounding  a  spring,  as  well  as  in  the 
open  grassy  forest.  There  they  were  so  numerous  that  the  writer's 
traps  quickly  filled  up  with  them  and  many  more  were  taken  than 
he  had  time  to  save  for  specimens. 

In  the  East  Datil  Mountains,  Hollister  found  a  few  of  their  run- 
ways near  a  small  spring  at  9,000  feet  altitude,  and  later  more  of 
them  in  the  dry  grassy  canyon  at  the  same  altitude.  The  runways 
were  deeply  worn  and  led  to  burrows  either  at  the  base  of  grass 
tufts  or  under  dead  logs  or  trees.  In  the  Zuni  Mountains  he  found 
a  few  of  their  runways  and  caught  two  of  the  animals  in  a  damp 
grassy  area  at  the  head  of  Agua  Fria  Spring;  and  in  the  Mount 
Taylor  Range  in  a  similar  situation  at  about  9,000  feet  altitude  he 
found  them  abundant  and  collected  a  series  of  12  specimens.  Here 
in  a  damp  grassy  spot  near  a  small  stream  the  ground  was  fairly 
covered  with  their  runways  leading  back  and  forth  between  their 
small  round  burrows. 

In  the  San  Mateo  Mountains  near  Monica  Spring  E.  A.  Goldman 
found  them  common  on  open  grassy  hillsides  above  9,000  feet  where 
well-worn  runways  led  to  and  from  the  burrows.  Sometimes  the 
burrows  were  placed  under  the  shelter  of  tufts  of  grass  and  in  other 
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places  were  fully  exposed  in  the  open.  In  the  southern  end  of  this 
range  of  mountains  he  also  found  them  common  at  about  9,000  feet 
on  dry  slopes  among  the  yellow  pines.  On  the  east  slope  of  the 
Mimbres  Mountains  near  Kingston  he  found  them  common  from 
6,200  to  9,500  feet  with  the  characteristic  Transition  Zone  vegetation. 
Here  as  usual  their  runways  led  from  one  burrow  to  another  and  the 
burrows  were  usually  placed  at  the  base  of  a  tuft  of  grass,  a  bush,  or 
a  stone.  A  few  were  found  among  grass  and  weeds  along  a  small 
irrigation  ditch  near  the  lower  edge  of  the  Transition  Zone.  He 
also  found  them  in  the  Magdalena  and  Zuni  Mountains,  where  their 
habits  were  much  the  same. 

In  most  cases  these  mice  seem  to  prefer  the  open  semiarid  parks  or 
forests,  where  there  is  no  permanent  water  and  the  only  moisture  is 
supplied  by  rain,  dew,  or  green  vegetation ;  otherwise  their  habits  are 
similar  to  those  of  many  other  species  of  the  genus,  their  little  roads 
and  burrows  and  characteristic  excrement  merely  indicating  the 
presence  of  some  species  of  meadow  mouse.  Their  homes  are  mainly 
underground  in  burrows  and  chambers  that  they  excavate  for  them- 
selves or  else  in  the  abandoned  galleries  of  pocket  gophers  of  which 
they  often  take  possession. 

Food  habits. — The  food  of  these  meadow  mice  consists  mainly  of 
green  vegetation,  including  a  large  proportion  of  grasses.  The  sec- 
tions of  plant  stems  left  lying  along  the  runways  give  a  clue  to  the 
species  selected  for  food,  but  many  of  those  cut  up  and  left  have 
really  been  rejected,  while  others  have  been  entirely  eaten.  The 
tender  bases  of  certain  grasses  and  the  seed-laden  tops  of  others  seem 
to  be  the  favorite  foods. 

Breeding  habits. — The  mammae  in  this  as  in  other  species  of  the 
mexicanus  group  are  only  4  in  number  arranged  in  1  pair  of 
inguinal  and  1  pair  of  pectoral.  The  young  are  usually  2, 
3,  or  4  in  number,  but  1  female  caught  near  old  Fort  Tularosa  on 
October  7  contained  5  large  embryos,  and  another  collected  by  E.  A. 
Goldman  October  6  on  San  Mateo  Mountain  contained  2  small  em- 
bryos. Young  of  various  sizes  collected  at  different  dates  during  the 
summer  months  would  indicate  that  the  species  breeds  several  times 
during  a  season. 

Economic  status. — In  most  of  the  country  occupied  by  these 
meadow  mice  there  is  practically  no  agriculture.  Scattered  stock 
ranches  occasionally  fall  within  their  distribution  area,  but  the  mice 
are  rarely  sufficiently  abundant  to  do  serious  injury.  The  open 
country  in  which  they  live  gives  a  great  advantage  to  the  enemies 
that  naturally  prey  upon  them,  especially  to  the  hawks  and  owls, 
which  pounce  upon  them  from  above.  In  the  Datil  Mountains  the 
writer  caught  a  badger  near  one  of  their  colonies  and  found  traces  of 
their  fur  and  bones  in  its  stomach.  Places  where  badgers  and  skunks 
have  been  digging  out  their  burrows  are  frequently  seen,  and  their 
fur  and  bones  are  often  recognized  in  the  droppings  of  coyotes  and 
foxes. 

MICROTUS  MEXICANUS  GUADALUPENSIS  Bailey 

Guadalupe  Meadow  Mouse 

Microtias  mexicanus  guadalupensis  Bailey,  Biol.  Soc.  Wash.  Proc.  15 :  118,  1902. 

Type. — Collected  in  Guadalupe  Mountains,  Tex.,  close  to  the  New  Mexico  line 
at  7,800  feet  altitude,  August  21, 1901,  by  Vernon  Bailey. 
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General  characters. — In  guadalupensis  the  size  is  slightly  larger  and  the 
colors  a  little  lighter  than  in  mexicanus  or  mogollonensis.  The  upperparts  are 
dull  uniber  brown,  the  underparts  buffy  gray. 

Measurements. — Type,  adult  male:  Total  length,  152;  tail,  34;  hind  foot,  20 
millimeters. 

Distribution  and  habitat. — Specimens  of  the  little  short-tailed 
brown  Guadalupe  meadow  mouse  have  been  taken  along  the  Guada- 
lupe, Sacramento,  White,  and  Manzano  Mountains  east  of  the  Rio 
Grande  Valley,  mainly  in  the  Transition  Zone,  to  which  the  species 
evidently  belongs.     (Fig.  37.) 

General  habits. — In  the  Guadalupe  Mountains,  in  the  upper  parts 
of  Dog  Canyon  and  McKittrick  Canyon,  these  meadow  mice  were 
common  over  the  open  slopes  of  the  mountain,  in  brushy  or  grassy 
places  from  7,800  to  8,500  feet  in  the  Transition  Zone.  In  the  head 
of  McKittrick  Canyon  they  lived  in  the  grassy  parks  and  open  places 
in  the  woods,  where  their  runways,  burrows,  and  winter  nests  were 
abundant  under  tall  grass  and  weeds.  Higher  up  on  the  open  ridges 
their  runways  were  found  winding  about  among  stones,  under  the 
shinnery  oak,  and  through  low  bushes  on  the  driest  slopes  and  even 
penetrating  well  into  the  edge  of  dry  woods.  The  runways  were  very 
distinct  and  easily  followed  from  one  burrow  to  another  or  to  the 
feeding  grounds.  During  August  the  nests  in  use  seemed  to  be 
entirely  underground  in  the  chambers  of  the  burrows,  but  old  nests 
of  grass  on  the  surface  of  the  ground  under  cover  of  vegetation  had 
evidently  been  used  during  the  preceding  winter,  probably  when  the 
mountains  were  buried  in  snow. 

In  September,  1902,  Hollister  and  the  writer  found  these  little 
mice  common  in  various  localities  in  the  Sacramento  and  White 
Mountains,  and  specimens  were  collected  in  several  localities  ranging 
in  altitude  from  7,500  to  8,500  feet,  mainly  in  open  places  in  the 
yellow-pine  forest.  At  the  upper  edge  of  their  range  specimens  were 
collected  in  the  same  runways  with  Microtus  mordax.  Barber  col- 
lected one  at  10,000  feet  in  the  White  Mountains. 

In  the  Capitan  Mountains  Gaut  collected  specimens  on  the  summit 
of  the  main  ridge  near  the  west  end  of  the  range,  where  he  reported 
them  as  found  about  decayed  pine  logs  in  timbered  regions,  always 
in  dry  situations.  In  the  Manzano  Mountains  he  also  found  them 
abundant  at  various  altitudes  from  8,100  to  10,200  feet,  usually  in 
dry  woods,  but  in  one  case  a  colony  was  found  in  a  marshy  place  at 
the  edge  of  a  small  park.  On  one  side  of  this  little  grassy  meadow 
lay  an  old  decayed  log  under  which  was  their  main  runway,  many 
side  trails  branching  out  in  various  directions  through  the  short 
grass.     He  says : 

My  first  discovery  of  this  colony  was  in  the  afternoon  of  October  16,  and  at 
that  time  the  little  fellows  were  busily  engaged  in  collecting  food,  and  upon  my 
approach  scampered  off  through  the  grass  in  all  directions.  They  did  not 
appear  to  be  very  shy  and  one  particularly  bold  individual  sat  up  in  a  runway 
and  watched  me  while  I  set  a  trap  about  10  feet  away  on  the  same  trail.  A 
few  minutes  later  the  same  individual  was  secured  in  a  little  out-of -sight  mouse 
trap. 

In  other  places  he  found  their  small  trails  or  runways  forming 
networks  over  the  open  slopes,  and  colonies  were  also  found  on  rocky 
hillsides  and  under  and  about  logs  in  the  woods. 
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Food  habits. — In  food  as  well  as  other  habits  they  seem  not  to 
differ  from  the  closely  related  Mogollon  meadow  mice.  Green  vege- 
tation seems  to  form  their  principal  food,  and  the  scattered  stems  of 
grass  and  various  plants  that  they  have  cut  along  the  runways  fur- 
nished the  only  clue  to  their  bill  of  fare.  Rolled  oats,  grain,  or  meat 
are  acceptable  substitutes  for  their  natural  food  and  form  very 
attractive  trap  bait.  Occasionally  one  of  the  animals  is  found  partly 
eaten  in  the  trap,  evidently  having  been  discovered  by  others  of  its 
kind,  but  this  does  not  necessarily  mean  that  cannibalism  is  a  natural 
habit. 

Breeding  habits. — In  guadalwpensis  as  in  tivogollonensis  the  mam- 
mae are  arranged  in  two  pairs,  and  the  young  probably  range  from 
two  to  four  in  a  litter.  In  the  Guadalupe  Mountains  old  females 
were  taken  containing  fetuses  late  in  August.  Young  and  immature 
specimens  collected  late  in  summer  and  in  autumn  would  indicate 
that  the  breeding  season  is  prolonged. 

Economic  status. — As  most  of  the  country  where  this  species  has 
been  found  is  somewhat  arid  grazing  or  forest  land  where  at  present 
there  is  little  or  no  agriculture,  the  mice  may  be  considered  of  nega- 
tive economic  importance.  If  they  should  become  excessively  numer- 
ous at  any  time,  their  drain  upon  the  grazing  land  might  be  somewhat 
serious,  and  in  the  future  when  some  of  this  land  will  be  of  value  for 
certain  types  of  agriculture  they  may  also  do  some  damage,  especially 
if  the  region  proves  to  be  valuable  for  tree  fruits. 

FIBER  ZIBETHICUS  OSOTOOSENSIS   (Lord) 
Rocky  Mountain  Mttskrat;  Pah-hah-nu-u'-na  of  the  Taos  Indians 
Fiber  osoyooscnsis  Lord,  Zool.  Soc.  London  Proc.  1863 :  97. 

Type. — Collected  at  Osoyoos  Lake,  British  Columbia,  Canada,  prior  to  1863,  by 
J.  K.  Lord. 

General  characters. — Size  large ;  colors  dark,  in  winter  heavily  overlaid  with 
dark  hairs  on  the  back  and  with  considerable  dusky  on  belly.  In  summer, 
bright  brown  with  little  trace  of  black  hairs;  young,  sooty  brown. 

Measurements. — Adult  male  from  Farmington,  N.  Mex.,  measures  in  total 
length,  547 ;  tail,  233 ;  hind  foot,  78  millimeters. 

Distribution  and  habitat. — The  Rocky  Mountain  muskrat,  a  large 
dark  form,  occupies  the  San  Juan  and  Rio  Grande  Valleys  of 
northern  New  Mexico.  (Fig.  38.)  There  are  specimens  from 
Farmington,  Costilla  River,  Rinconada,  and  Albuquerque,  which 
agree  perfectly  with  others  from  the  mountain  region  of  Colorado 
and  northwestward  to  southern  British  Columbia.21 

In  marshy  localities  along  the  streams  these  muskrats  are  locally 
common,  but  not  of  very  general  distribution  or  great  abundance  in 
any  part  of  New  Mexico.  At  Farmington,  Clarence  Birdseye  found 
them  along  the  San  Juan  and  Animas  Rivers  in  several  swampy 
marshes  and  in  some  of  the  main  irrigation  ditches.  He  says  that 
owing  to  the  nature  of  their  habitat  they  seldom  build  houses,  and, 

21  The  specimen  from  Albuquerque,  collected  July  18,  is  in  worn  and  faded  summer 
pelago,  with  no  trace  of  the  black  over-hairs  and  with  but  a  thin  layer  of  bright  brown 
hairs  above  and  below  to  obscure  the  pale  under-fur.  It  is  a  little  paler  than  an  Aug.  23 
specimen  from  Costilla  River,  but  is  not  so  pale  as  other  summer  specimens  of 
osoyoosensis  from  localities  farther  north,  which  are  considered  typical  of  the  species. 
The  skull  of  this  specimen  has  all  the  characters  of  osoyooseiwsis  and  shows  no  approach 
to  either  the  little  pallidas  or  equally  small  ripensis. 
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as  might  be  expected  they  do  considerable  harm  by  burrowing 
through  the  banks  of  ditches  and  thus  letting  out  the  water.  They 
are  trapped  to  some  extent  for  the  fur  market.  Four  specimens  that 
Birdseye  caught  on  November  20  are  in  fine  dark,  early-winter 
pelage.  At  Blanco  farther  up  the  San  Juan  Kiver  he  reported  a  few 
along  the  river  banks  but  did  not  secure  specimens.  At  Taos,  the 
writer  saw  a  skin  in  one  of  the  pueblo  houses,  and  Sun  Elk  told  him 
that  there  were  muskrats  in  the  meadows  below  the  pueblo  and  also 
in  the  irrigation  ditches.  At  Rinconada,  on  the  Rio  Grande  River 
above  Espanola,  McClure  Surber  collected  two  specimens  on  April  17, 
which  were  somewhat  faded  but  still  in  the  dark  winter  pelage.  One 
that  the  writer  trapped  in  a  beaver  pond  on  the  Costilla  River  on 
August  23  was  in  the  clear  brown  summer  coat,  as  was  the  one  taken 

at  Albuquerque  in  July. 
At  Albuquerque  they  were 
common  in  irrigation 
ditches  on  the  river  flats, 
and  tracks  were  also  seen 
along  the  shores  of  the  Rio 
Grande.  At  Socorro,  E.  A. 
Goldman  was  told  that 
there  were  a  few  along  the 
river  valley,  but  he  was  un- 
able to  find  any  trace  of 
them  when  there  in  1909. 

General  habits. — In  hab- 
its these  muskrats  do  not 
differ  from  other  races  ex- 
cept as  they  adapt  them- 
selves to  the  character  of 
the  country.  As  they  usu- 
ally live  along  ditches, 
creeks,  and  river  banks, 
they  have  no  occasion  to 
build  houses  as  do  those 
living  in  lakes,  ponds,  and 
larger  marshes ;  but  this  is 
not  a  peculiarity  of  the  species  as  in  other  parts  of  the  country  they 
build  houses  of  considerable  size.  As  far  as  possible  they  select 
grassy  banks  and  deep,  still  water  for  their  homes,  burrowing  into 
the  banks  from  below  the  surface  of  the  water  and  excavating  com- 
modious nest  chambers  above  the  water  level.  From  these  secure 
retreats  they  come  out,  usually  in  the  evening,  and  forage  after  food 
of  grass,  tules,  water  plants,  and  various  roots. 

Food  habits. — To  a  great  extent  their  food  consists  of  the  tender 
bases  or  bulbs  and  roots  of  certain  species  of  plants.  The  blades 
and  stems  of  grass  and  tules  left  at  their  feeding  places  often 
accumulate  in  little  mounds  showing  the  nature  of  part  of  their 
food. 

Economic  status. — The  fur  of  this  large  dark  form  commands  a 
good  price,  and  where  the  muskrats  are  abundant  trapping  is  profit- 
able.    In  many  localities,  however,  the  fur  value  does  not  equal  the 


Figure  38. — Distribution  of  muskrats  in  New  Mex- 
ico :  1,  Fiber  zibethicus  osoyoosensis ;  2,  F. 
zibethicus  pallidas;  3,  F.  zibethicus  ripensis. 
Type  locality  circled 
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losses  caused  by  the  animals.  In  agricultural  valleys  dependent  on 
irrigation,  the  muskrats  should  be  destroyed,  but  in  the  higher  parts 
of  their  range,  especially  in  mountain  valleys  where  there  is  little 
or  no  agriculture  they  are  valuable  fur-producing  animals  and 
should  be  protected,  the  open  season  for  trapping  being  made  to 
correspond  with  the  time  of  the  best  fur.  In  many  cases  a  large 
part  of  the  fur  of  such  animals  is  taken  at  a  time  when  it  is  of  little 
value,  and  it  is  only  by  proper  restrictions  that  trappers  are  able  to 
get  the  best  returns  for  their  time  and  labor. 

FIBER  ZIBETHICUS  RIPENSIS  Bailey 
Pecos  Muskkat 
Fiber  zibethicus'  ripens  is  Bailey,  Biol.  Soc.  Wash.  Proc.  15 :  119,  1902. 

Type. — Collected  along  Pecos  River  at  Carlsbad,  New  Mex.,  July  26,  1901,  by 
Vernon  Bailey. 

General  characters. — Size  very  small  for  a  muskrat.  Colors,  pale  dull  brown 
in  summer.     Skull  small  and  short  with  relatively  large  bullae. 

Measurements. — Type,  adult  male:  Total  length,  470;  tail,  202;  hind  foot, 
67  millimeters. 

Distribution  and  habitat. — So  far  as  at  present  known  the  little 
Pecos  muskrat  is  confined  to  the  Pecos  River  and  its  tributaries. 
(Fig.  38.)  Specimens  have  been  taken  at  Fort  Stockton,  Tex.,  and 
Carlsbad,  Roswell,  and  Santa  Rosa,  N.  Mex.  It  probably  also  ex- 
tends into  the  Rio  Grande  River  along  the  Texas  border,  and  may 
possibly  reach  into  the  southern  New  Mexico  part  of  the  Rio  Grande 
Valley,  but  no  specimens  have  yet  been  obtained  in  that  region. 

General  habits. — Near  Carlsbad  the  Pecos  muskrats  were  common 
in  1902,  and  six  specimens  were  collected  along  the  banks  of  the 
river.  They  were  caught  on  grassy  shores  along  the  still  water, 
where  they  burrowed  into  the  banks  and  found  abundant  food  in  the 
tules  and  grass  at  the  margins  of  the  stream.  They  were  also  living 
in  the  irrigation  ditches  and  doubtless  occupied  some  of  the  marshes 
fed  by  the  ditches.  At  Santa  Rosa,  Gaut  collected  a  series  of  seven 
specimens  in  October,  1902.  These  were  just  beginning  to  show  the 
darker  winter  fur  but  had  not  completed  their  fall  molt,  and  no 
specimens  of  the  full  winter  pelage  of  the  species  are  yet  in  the 
Biological  Survey  collection.  Gaut's  specimens  were  found  in  the 
marshes  and  small  creeks  leading  out  from  the  enormous  springs  near 
Santa  Rosa  and  also  along  the  neighboring  river  banks  where  still 
water  and  growing  vegetation  afforded  favorable  conditions.  It  is 
probable  that  the  muskrats  occupy  many  other  situations  along  the 
valley  of  the  Pecos  River,  but  there  are  long  sections  of  the  river  too 
irregular  in  flow  and  with  barren  banks  that  are  unsuitable  for  them. 

The  animals  are  largely  nocturnal  in  habits  and  are  often  found 
on  their  feeding  grounds  just  before  dark  and  again  early  in  the 
morning.  Occasionally  they  are  seen  swimming  about  in  broad 
daylight,  but  at  the  first  alarm  they  dive  with  a  splash  and  generally 
keep  out  of  sight  for  some  time.  They  burrow  into  the  banks  of 
streams  and  ditches  well  below  the  surface  of  the  water,  and  can  pass 
from  one  burrow  or  bank  nest  to  another  without  showing  themselves. 
Their  nest  chambers  in  the  banks  are  placed  a  little  above  the  water 
level  and  usually  have  only  the  one  entrance  from  below.     Occasion- 
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ally  the  nests  are  broken  into  from  above,  but  in  such  cases  the  open- 
ing is  quickly  closed  as  a  protection  against  enemies.  Where  the 
burrows  are  placed  in  the  banks  of  irrigation  ditches  there  is  always 
danger  of  their  penetrating  to  a  lower  level  on  the  outside  and  caus- 
ing breaks.  A  special  effort  is  therefore  necessary  on  the  part  of 
the  farmers  and  those  having  the  care  of  the  ditches  to  destroy  or 
keep  the  muskrats  out  of  the  main  ditches.  Various  methods  have 
been  employed  for  fencing  with  wire  mesh  and  various  traps  have 
been  recommended  for  catching  the  muskrats  as  they  enter  the 
ditches. 

Trapping  with  steel  traps  should  always  be  done  with  heavily 
weighted  traps  near  deep  water  to  insure  the  prompt  drowning  of 
the  muskrats  and  to  prevent  the  cruel  torture  of  their  remaining  alive 
with  mangled  feet  or  twisting  off  their  feet  and  escaping. 

Food  habits. — The  food  of  this  as  of  other  muskrats  varies  accord- 
ing to  the  locality  in  which  they  live.  The  roots  and  tender  parts 
of  sedges,  grasses,  and  other  plants  growing  in  or  near  the  water  are 
selected,  and  numerous  fragments  left  on  the  feeding  shelves  along 
the  edges  of  the  water  show  only  a  part  of  what  has  been  eaten. 

Economic  status. — From  its  small  size  and  the  light  color  of  its  fur 
this  muskrat  is  of  less  value  than  the  larger,  darker  animals  from  the 
North.  Its  fur  value  probably  does  not  compensate  for  the  damage 
it  does  in  this  valley,  which  largely  depends  upon  irrigation  for 
agriculture.  It  is  therefore  generally  considered  as  a  pest  rather 
than  as  a  valuable  game  or  fur  animal. 

FIBER  ZIBETHICUS  PALLIDUS  Meakns 

Arizona  Muskrat;  Khu-to  of  the  Hualpai  Indians  (Mearns)  ;  Pom'- we  of  the 
Hopi  Indians  (Mearns,  1907,  p.  496) 

Fiber  zibcthicus  pallidus  Mearns,  Bui.  Amer.  Mus.  Nat.  Hist.  2 :  280,  1890. 

Type. — Collected  at  Fort  Verde,  Yavapai  County,  Ariz.,  in  1885  or  1886  by 
E.  A.  Mearns. 

General  characters. — Size  small ;  colors  very  pale  in  summer  with  no  black 
hairs  overlying  the  fur.  Winter  pelage  apparently  unknown,  but  summer  fur 
the  palest  of  any  of  the  muskrats. 

Measurements. — Average  of  nine  topotypes  measured  by  Doctor  Mearns : 
Total  length,  482 ;  tail,  204 ;  hind  foot,  67  millimeters. 

Distribution  and  habitat. — Hollister  (1911,  p.  28),  in  his  Systematic 
Synopsis  of  the  Muskrats,  gives  the  range  of  the  Arizona  muskrat 
as  extending  into  southwestern  New  Mexico  along  the  branches  of 
the  Gila  River,  and  also  as  occurring  in  the  Rio  Grande  River  at 
Albuquerque.  (Fig.  38.)  His  conclusions  are  based  on  one  speci- 
men collected  at  Albuquerque  in  July,  1889,  and  on  three  broken 
skulls  taken  by  Walter  Hough  from  a  prehistoric  bone  cave  near  the 
Tularosa  River  and  not  far  from  the  present  town  of  Reserve.  Upon 
a  careful  reexamination  of  this  material  the  writer  finds  it  necessary 
to  refer  the  Albuquerque  specimen  to  osoyoosensis.  The  three  skulls 
that  Hough  took  from  the  ruins  of  cliff  dwellings  near  the  Tula- 
rosa River  are  not  perfect  enough  to  show  unmistakable  characters. 
They  are  rather  large  for  the  skulls  of  pallidus,  and  while  not  fossil, 
may  not  represent  the  species  of  muskrat  at  present  found  in  the 
upper  branches  of  the  Gila.  The  admission  of  pallidus  to  the  New 
Mexico  list  of  mammals  is  therefore  provisional,  but  muskrats  un- 
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doubtedly  occur  in  the  Gila  and  San  Francisco  Rivers  in  the  State, 
and  if  so,  they  should  on  geographic  grounds  belong  to  this  little 
pale  species,  which  occupies  the  Gila  farther  south  in  Arizona. 

Family  CASTORIDAE:  Beavers 

CASTOR  CANADENSIS  FRONDATOR  Meabns 
Broad-Tailed  Beaver;    Colorado   River  Beaver 

Castor  canadensis  frondator  Mearns,  U.  S.  Natl.  Mus.  Proc.  20 :  502-503,  1898. 
(Advance  sheets  published  March  5,  1897.) 

Type. — Collected   at   San  Pedro  River,   Sonora,   Mexico,   near  Arizona   line, 
October  24,  1892,  by  E.  A.  Mearns  and  F.  X.  Holzner. 

General  characters. — Size  about  as  in  canadensis;  colors  lighter  and  brighter. 
Upper  parts  light  chestnut;  middle  of  belly  reddish  chestnut,  brightest  poster- 
iorly and  around  base  of  tail ; 
hind  feet  dark  chestnut;  colors 
slightly  darker  in  winter ;  young 
very  similar  to  adults. 

Measurements. — Type,  adult 
male:  Total  length,  1,070;  tail, 
360 ;  hind  foot,  185  millimeters. 
Weight  of  type,  62  pounds. 


Distribution  and  habitat. — 
There  seems  to  be  no  New 
Mexico  specimens  of  bea- 
vers that  can  be  referred 
to  typical  frondator,  but 
the  beavers  occupying  the 
branches  of  the  Gila  and 
San  Juan  Rivers  undoubt- 
edly belong  to  this  form, 
as  do  all  those  examined 
from  the  drainage  of  the 
Colorado  River  system. 
(Fig.  39.)  There  are  still 
a  few  beavers  in  the  head- 
waters of  the  Gila  where 
they  were  formerly  exceed- 
ingly numerous.  There  are 
also  some  in  the  San  Juan  River  and  its  tributaries.  On  the  head- 
waters of  the  Zuni  River  they  were  so  common  in  the  early  days  as 
to  give  the  name  "  Nutria  "  to  one  of  the  principal  creeks  on  the 
south  slope  of  the  Zuni  Mountains.  It  is  to  be  hoped  that  specimens 
will  be  obtained  from  these  localities  to  show  whether  frondator  holds 
true  to  the  sources  of  the  streams,  which  it  occupies  lower  down. 

In  1825  Pattie  and  his  party  struck  the  Gila  River  near  the  Hot 
Springs  in  the  Mogollon  Mountains,  and  in  his  journal  (December 
15)  Pattie  says  they  caught  30  beavers  the  first  night  they  were 
encamped  on  the  river.  Two  weeks  later  they  struck  the  San  Fran- 
cisco River  and  caught  37  beavers  the  first  night.  He  further  says 
that  in  one  month's  trapping  along  these  rivers  they  secured  250 
beaver  skins.  (Pattie,  1905.)  During  February,  Pattie  and  his 
party  continued  down  the  Gila  to  the  site  of  the  present  town  of  Red- 


Figure  39. — Distribution  of  beavers  in  New  Mex- 
ico :  1,  Castor  canadensis  frondator ;  2,  C. 
canadensis  mexicanus.     Type  locality   circled 


212  NORTH   AMERICAN"   FAUNA  [No.  53 

rock  and  westward  into  Arizona  finding  beavers  all  along  the  river, 
and  at  one  place  west  of  the  New  Mexico  line  they  recorded  taking 
200  skins  in  one  locality.  Pattie  also  records  great  numbers  of 
beavers  taken  on  the  trip  farther  down  the  Gila  and  in  the  Colorado 
River.  In  1892,  while  at  Silver  City,  Streater  was  told  that  beavers 
were  still  common  about  the  headwaters  of  the  Gila  River.  In  1906 
the  writer  was  told  that  some  were  still  in  the  region,  and  he  saw 
plenty  of  old  dams  and  cuttings  though  no  fresh  signs  on  Willow 
Creek,  one  of  the  extreme  head  branches  of  the  Gila.  In  1908  on  the 
headwaters  of  the  San  Francisco  River  the  Luna  Valley  he  saw 
fresh  tracks  and  freshly  cut  branches  of  willow  and  cottonwood 
along  the  stream,  but  no  other  evidence  of  the  presence  of  beavers  in 
the  various  streams  of  the  Mogollon  Mountains.  They  have  given 
their  name,  however,  to  one  of  the  branches  of  the  east  fork  of  the 
Gila,  Beaver  Creek,  and  also  to  Beaver  Dam  Creek,  a  branch  of  the 
Negrito  that  flows  into  the  San  Francisco  River  from  the  east. 
Along  Beaver  Dam  Creek  many  old  clams  and  numerous  old  stumps 
of  cottonwoods  cut  down  years  before  were  seen,  but  there  were  no 
fresh  signs.  One  large  narrow-leaved  cottonwood  had  been  cut  half- 
way through  at  the  base  where  it  measured  26  inches  in  diameter. 

The  same  year,  1908,  E.  A.  Goldman  reported  a  few  beavers 
living  along  the  Gila  River  near  Redrock.  Traces  of  their  work 
were  seen  at  various  places  along  the  river  banks,  and  one  nest  cavity 
entered  a  low  bank  among  the  roots  of  a  large  tree.  There  was 
very  little  accumulated  material  at  this  place,  but  a  small  willow 
standing  over  the  nest  cavity  had  been  cut  until  it  fell,  hanging  with 
the  trunk  still  attached  to  the  stump.  Two  cottonwood  trees  about 
18  inches  in  diameter  standing  on  the  bank  near  by  had  been  partly 
cut  through  a  short  distance  above  the  ground.  The  cutting  on 
these  trunks  showed  that  the  work  had  been  carried  on  at  intervals 
for  some  time.  Another  beaver  nest  was  found  in  the  bank  of  the 
Gila  about  4  miles  above  Redrock.  Here  numerous  cottonwood  trees, 
willow  bushes,  and  arrowwood  stems  had  been  cut  and  piled  into  holes 
along  the  steep  bank.  Some  of  the  holes  were  below  the  water  level 
and  others  10  or  15  feet  above  the  water  in  the  face  of  the  bank. 
Many  of  the  cottonwood  branches  were  completely  stripped  of  bark 
and  had  apparently  been  cut  on  the  opposite  side  of  the  river  a 
hundred  yards  below,  dragged  40  or  50  feet  to  the  water  and  then 
towed  upstream.  Most  of  the  branches  were  about  half  an  inch  in 
diameter  and  some  were  3  or  4  inches  through.  Large  cottonwood, 
willow,  and  sycamore  trees  near  the  nest  showed  old  scars  where  they 
had  been  cut  into  at  various  times.  A  few  slides  were  seen  along  the 
banks  where  the  beavers  were  in  the  habit  of  coming  from  and  return- 
ing to  the  water,  and  it  was  evident  that  a  number  were  actively  at 
work  along  this  part  of  the  river,  although  a  party  of  trappers  had 
systematically  trapped  them  out  only  a  few  years  before. 

In  1915  J.  S.  Ligon  was  told  by  J.  J.  Pitts,  who  settled  in  Apache 
Canyon  in  western  Socorro  County  in  1883,  that  there  were  then  two 
large  beaver  dams  across  the  canyon,  a  distance  of  about  200  yards, 
backing  up  the  water  in  deep,  smooth  ponds  surrounded  by  dense 
growths  of  willows.  All  the  beavers  along  this  stream  as  well  as 
along  the  Frisco  River  were  caught  by  an  old  trapper  from  Texas  in 
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PLATE    1  1 


44  M        B7167A 


A,  Beaver  (Castor  canadensis)  photographed  by  Ben  East;  B,  heaver  house  in  pond  on  head  of 
Costilla  River;  the  house  is  about  20  feet  wide  at  the  surface  of  the  water  and  6  feet  high  above, 
and  about  the  same  below  the  water  line 
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1884  and  1885,  with  the  result  that  the  canyon  is  now  a  barren, 
bowlder-strewn  wash. 

On  April  21, 1916,  Ligon  reported  a  small  colony  of  beavers  on  the 
East  Gila  River,  west  of  the  Black  Range,  and  in  the  Middle  Gila  he 
found  that  there  were  a  considerable  number,  one  colony  on  the 
T.  J.  ranch  being  well  protected. 

In  the  San  Juan  River  Valley  in  October,  1908,  the  writer  found 
freshly  cut  willows  stranded  along  the  stream  near  Fruitland,  and 
there  were  many  old  stumps  left  from  earlier  cuttings  along  the  river 
flats.  In  this  same  valley  Clarence  Birdseye  later  found  traces  of 
them  down  the  river  at  Liberty  and  near  Farmington  and  Blanco; 
also  along  the  Animas  River  and  in  some  of  the  large  irrigation 
ditches.  They  were  reported  as  steadily  increasing  in  numbers  and 
he  says : 

They  had  followed  down  the  Farmington  ditch  from  the  Animas  River  to 
about  a  mile  above  town,  where  their  work  could  be  seen  within  100  yards  of 
the  electric  light  plant.  Their  habit  of  entering  the  ditches  has  caused  a  strong 
feeling  against  the  beavers,  for  they  are  continually  either  damming  the  ditches 
or  letting  the  water  out  by  burrowing  through  the  banks.  There  is  particular 
danger  of  this  occurring  in  the  main  ditch  because  it  runs  for  a  considerable 
distance  along  a  side  hill  and  any  break  in  the  lower  bank  quickly  enlarges  and 
floods  the  country  below. 

At  Blanco  Birdseye  found  cottonwoods  and  willows  cut  along  both 
banks  of  the  river  and  numerous  slides  where  the  beavers  came  out 
on  the  banks.  Here  also  he  reported  the  beavers  as  following  the 
ditches  for  a  considerable  distance  from  the  river  and  sometimes 
cutting  and  damming  the  banks.  In  one  place  he  saw  several  wagon- 
loads  of  cottonwood  branches,  willows,  tumbleweeds,  cat-tails  and 
other  material  that  had  been  removed  from  the  ditch  where  the 
beaver  had  built  their  dam. 

A  very  full  and  interesting  account  of  the  habits  of  this  species  of 
beaver  is  given  by  Mearns  in  his  report  on  the  Mammals  of  the 
Mexican  Boundary  Survey.     (1907,  p.  350-362.) 

CASTOR  CANADENSIS  MEXICANUS  Bailey 
Rio  Grande  Beaver  ;  Pah-ya'-nah  of  the  Taos  Indians 
Castor  canadensis  mexicanus  Bailey,  Biol.  Soc.  Wash.  Proc.  26 :  191,  1913. 

Type. — Collected  at  Ruidoso  Creek,  6  miles  below  Ruidoso,  N.  Mex.,  September 
29,  1899,  by  C.  M.  Barber. 

General  characters. — Size  of  frondator;  colors  duller  and  paler;  upperparts 
dull  rusty  brown ;  belly  clear  drab  or  pale  buffy  gray,  slightly  darker  in 
winter,  paler  in  summer ;  young  very  similar  to  adults. 

For  some  years  it  has  been  customary  to  refer  the  beavers  of  the  Rio  Grande 
drainage  to  frondator,  but  sufficient  material  has  now  come  into  the  collections 
to  show  that  they  are  markedly  different  from  those  of  the  Colorado  drainage. 
The  characters  seem  to  be  very  constant  throughout  the  Rio  Grande  and  Pecos 
drainage  in  both  New  Mexico  and  Texas,  although  in  the  higher  mountains  of 
northern  New  Mexico  they  show  a  tendency  to  darker  coloration,  and  probably 
a  gradation  toward  frondator  or  canadensis. 

Measurements. — Type,  adult  female  :  Total  length,  1,070 ;  tail,  400 ;  hind  foot, 
174  millimeters.     Weight,  47  pounds. 

Distribution  and  habitat. — A  few  beavers  (pi.  11,  A)  are  still  to  be 
found  at  intervals  along  the  Pecos  and  Rio  Grande  Rivers  and  on 
some  of  the  tributary  streams.     (Fig.  39.) 
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In  1826,  the  younger  Pattie,  with  his  party  of  free  trappers,  trapped 
for  beavers  all  along  the  Pecos  River  from  20  miles  above  its  mouth 
up  to  the  first  Spanish  settlement  (probably  Anton  Chico),  which 
was  then  a  town  of  500  inhabitants.     (Pattie,  1905,  p.  16.) 

In  1898,  C.  M.  Barber  collected  specimens  of  beavers  on  the  Ruidoso 
Greek,  a  branch  of  the  Rio  Hondo,  on  the  east  slope  of  the  Sacra- 
mento Mountains,  and  published  the  following  note  (Barber,  1902, 
p.  192)  : 

In  September  of  1898,  I  located  a  large  colony  of  beavers  about  six  miles 
below  Ruidoso  Post  Office,  on  the  Ruidoso  Creek,  Lincoln  County,  New  Mexico. 
After  a  period  of  probation  spent  in  learning  their  habits  and  how  to  trap  them, 
I  succeeded  in  securing  a  series  of  eleven  specimens,  representing  all  ages. 
This  species  lives  here  in  the  creek  bank,  and  little  attempt  was  made  to  deepen 
the  stream  by  damming  it.  I  found  old  cuttings  up  the  stream  to  an  altitude  of 
about  8,000  feet.  At  the  time  I  visited  the  colony  they  were  living  among  the 
Mexican  ranches  at  about  6,000  feet  elevation.  At  that  season  (September  to 
November)  they  were  feeding  on  corn  alone,  although  a  few  scarred  willows 
were  to'  be  seen  along  the  bank.  The  Mexicans  had  planted  their  corn  right 
down  to  the  water's  edge  to  utilize  all  the  available  ground  in  the  narrow 
valley.  The  beavers  were  cutting  and  dragging  the  corn  to  the  stream,  then 
floating  it  to  their  clens.  In  places  there  was  a  wagon  load  of  stalks  in  the 
water.  Near  the  dens  they  had  cleaned  the  ground  for  a  hundred  feet  on  either 
side  and  made  great  trails  in  dragging  stalks  to  the  stream.  The  Mexicans 
could  not  trap  them,  and  as  they  never  appeared  in  the  day  time  and  seldom  in 
the  twilight,  very  few  were  killed. 

Five  of  Barber's  specimens  were  obtained  by  the  Biological  SurATey 
and  one  has  served  for  the  type  of  the  species. 

From  1881  to  1884,  L.  L.  Dyche  made  several  hunting  and  collecting 
trips  to  the  headwaters  of  the  Pecos  River,  and  in  a  letter  dated 
February  10,  1911,  he  writes  that  there  were  then  a  considerable 
number  of  beavers  about  15  miles  from  the  head  of  the  Pecos  River. 
He  says : 

From  Beatty's  cabin  for  a  number  of  miles  down  the  river  beaver  clams  were 
quite  common,  and  in  the  pools  which  were  caused  by  these  dams  I  found  the 
best  trout  fishing  of  any  locality  I  have  ever  visited  in  the  Rocky  Mountains. 

In  1902  the  writer  followed  down  Ruidoso  Creek  and  found  that 
there  were  still  a  few  beavers  along  this  stream,  which,  with  its 
sections  of  deep  water  and  steep  banks,  is  peculiarly  adapted  to  the 
habits  of  beavers.  In  1903  he  also  visited  the  headwaters  of  the 
Pecos  River  and  found  that  they  were  still  occupying  some  of  the 
streams  in  that  region.  A  family  lived  in  the  bank  of  the  Pecos 
near  Ribera,  and  a  dam  was  reported  near  Willis  where  the  animals 
were  then  at  work.  There  were  old  cuttings  along  many  of  the 
other  streams,  but  in  most  cases  the  beavers  had  been  entirely  trapped 
out.  Near  the  headwaters  of  the  Media  River,  northwest  of  Pecos 
Balcly  at  about  10,000  feet,  a  beautiful  little  beaver  meadow  was 
found  where  a  large  dam  thrown  across  the  creek  had  raised  the 
depth  of  the  water  to  5  or  6  feet.  In  the  pond  which  had  been 
formed  above  this  dam  several  large  stick  and  mud  houses  had  been 
built,  and  probably  100  poplar  trees  ranging  from  4  to  8  inches  in 
diameter  besides  a  great  amount  of  willow  brush  had  been  cut  for 
building  material  along  the  margins  of  the  meadow.  The  dam  had 
been  broken  several  years  before,  leaving  the  houses  dry,  and  these 
had  been  broken  into  and  the  beavers  were  all  gone.  This  little 
meadow,  with  its  border  of  aspens  and  willows  surrounded  by  the 
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spruces  of  the  mountain  slope,  must  have  been  an  attractive  spot 
when  occupied  by  the  beavers.  Without  the  beavers  it  was  merely 
a  dried-up  marsh,  overgrown  with  a  tangle  of  willows,  which  had 
crowded  out  even  the  aspens  from  the  2  or  3  acres  of  creek  bottom 
that  had  been  occupied  by  the  beaver  colony. 

Many  similar  places  along  the  high  mountain  streams  were  found 
where  beavers  had  formerly  been  common  but  had  been  trapped 
out,  because  in  such  localities  the  dams  are  easily  broken  and  the 
beavers  can  be  caught  or  killed  without  much  trouble  or  even  the 
skill  necessary  for  ordinary  trapping.  In  the  deep  water  of  the 
larger  valley  streams  they  are  not  so  easily  caught,  and  fortunately 
enough  have  escaped  in  spite  of  persistent  trapping  to  prevent  the 
complete  extermination  of  the  species. 

In  many  places  along  the  canyons  of  the  Rio  Grande  above 
Santa  Fe  there  were  still  some  of  the  animals  in  1903-4,  and  trappers 
were  then  catching  them  in  considerable  numbers.  In  1889  the 
writer  was  told  that  there  were  a  few  in  the  Rio  Grande  River  near 
Albuquerque,  and  in  1909,  E.  A.  Goldman  saw  some  old  beaver 
cuttings  near  Socorro  and  was  told  that  there  were  still  a  few  along 
the  river.  He  also  saw  signs  of  them  at  Garfield  and  found  them 
common  in  the  Rio  Grande  near  Las  Palomas,  and  they  were 
reported  near  Las  Cruces.  At  Las  Palomas  he  found  where  nearly 
all  the  willows  had  been  cut  over  an  area  of  about  an  acre,  and  many 
cottonwood  trees  had  also  been  cut,  while  along  the  river  banks  were 
numerous  fresh  tracks  and  places  where  the  beavers  had  worn  the 
banks  in  going  in  and  out  of  the  water.  The  trunks  of  the  cotton- 
woods  lay  where  they  had  fallen  but  were  stripped  of  a  large  part  of 
the  bark,  while  the  smaller  branches  had  been  cut  and  carried  away. 
At  another  place,  about  5  miles  below  Las  Palomas,  he  reported  15  or 
20  acres  of  willow  and  cottonwood  bottoms  that  had  been  practically 
cleared  by  beavers.  In  1915,  J.  S.  Ligon  reported  them  as  becoming 
abundant  in  places  along  the  Rio  Grande  above  and  below  San 
Marcial,  where  there  were  some  complaints  of  their  felling  trees 
across  the  fences. 

In  such  localities  beavers  live  entirely  in  the  banks  of  the  rivers 
and  select  the  deepest  water  for  their  operations.  They  are  not 
easily  trapped  and  usually  remain  the  longest  where  they  do  real 
damage,  while  in  the  higher  mountains  where  they  can  do  no  damage 
they  are  easily  caught  and  quickly  destroyed.  In  the  San  Juan 
Mountains  in  1904  the  writer  found  a  beaver  house  and  dam  that  were 
not  very  old  on  the  west  slope  leading  down  into  the  Brazos  Canyon, 
but  he  found  no  fresh  beaver  work  in  these  mountains  at  that  time. 
In  the  Taos  Mountains  in  the  same  year  no  fresh  beaver  signs  were 
found,  although  beavers  were  said  to  have  occupied  Pueblo  Creek, 
Hondo  River,  and  the  Red  River  only  a  few  years  before.  Some  old 
stumps  and  cuttings  were  seen  along  these  streams  but  no  fresh  work, 
although  beavers  were  then  fairly  common  along  the  Rio  Grande  into 
which  these  streams  flowed.  Farther  north  in  the  Culebra  Mountains 
an  active  colony  was  found  in  the  upper  part  of  the  Costilla  River 
at  an  altitude  of  9,400  feet. 

General  habits. — The  Costilla  at  this  point  was  a  narrow  creek 
across  which  beavers  had  thrown  several  dams  and  along  which  they 
had  built  a  number  of  houses,  which  had  probably  been  used  for 
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generations.  The  locality  was  peculiarly  favorable  to  their  needs, 
comprising  a  narrow  willow  bottom  stretching  along  the  creek  for  a 
quarter  of  a  mile  and  covering  probably  6  or  8  acres  of  ground.  On 
one  side  the  mountain  rose  in  steep  wooded  slopes  covered  with  spruce 
and  aspens,  while  on  the  other  the  open  hillsides  were  dotted  with 
yellow  pines  and  Douglas  spruce.  At  the  time  of  the  writer's  visit, 
October  23,  although  the  stream  was  low,  averaging  about  2  feet  deep, 
with  a  width  of  only  20  feet,  it  had  a  strong  current.  The  beavers 
had  recently  thrown  a  new  dam  across  it  from  one  edge  of  the  valley 
to  the  other,  a  distance  of  about  15  rods,  forming  a  pond  of  some  2  or 
3  acres,  which  reached  back  to  the  edge  of  the  old  dam.  The  old  dam 
had  been  cut  with  axes  to  let  out  the  water,  some  of  the  beavers  had 
been  killed,  and  the  carcass  of  an  old  male  lay  rotting  in  the  pond. 
The  old  main  house  had  been  cut  into  and  the  beavers  had  partially 
abandoned  the  pond  and  built  a  new  dam  and  a  new  house  below,  but 
they  had  also  repaired  the  break  in  the  upper  dam  and  at  the  end  of 
the  writer's  stay  were  repairing  the  old  house.  The  water  in  the 
upper  pond  was  still  2  feet  below  the  level  of  the  top  of  the  dam  and 
was  clear  and  full  of  trout,  while  the  water  in  the  lower  pond  where 
the  beavers  were  raising  the  dam  and  enlarging  the  house  was  usually 
somewhat  muddy  as  it  flowed  over  the  top  of  the  dam. 

For  a  couple  of  days  the  writer  watched  the  construction  of  this 
new  dam  with  great  interest,  visiting  it  in  the  dusk  of  the  evening 
and  before  daylight  to  watch  the  work  of  the  beavers.  First  they 
brought  sticks  and  laid  them  on  and  then  they  brought  up  armfuls 
of  mud  from  the  bottom,  pushing  it  in  front  of  them  up  over  the 
sticks  and  onto  the  edge  of  the  dam.  The  sticks  were  thus  securely 
plastered  in  and  held  the  mud  firmly  as  the  water  pressed  against 
it  from  above.  While  the  level  of  the  middle  part  of  the  dam  was 
raised  both  ends  were  being  extended  as  the  water  in  the  pond 
spread  out.  These  extensions  were  made  along  the  nearly  level 
surface  of  the  ground  by  laying  a  row  of  willow  stems,  sticks,  and 
leaves  along  on  the  ground  and  covering  it  with  wet  earth  taken  from 
under  the  advancing  water.  After  this  more  sticks  were  laid  on  top 
and  more  mud  shoved  up  from  the  bottom,  all  the  work  being 
carried  on  from  the  upper  side  of  the  dam. 

At  that  time  the  dam  averaged  2  or  3  feet  high  across  most  of  the 
gulch  bottom,  but  on  the  lower  side  where  it  crossed  the  old  river  bed 
it  reached  the  height  of  6  feet  above  the  water.  The  deepest  part  of 
the  pond  was  then  about  8  feet,  but  the  greater  part  of  it  was  only 
2  or  3  feet  deep.  The  writer  waded  over  much  of  the  shallower 
part  and  found  it  cut  up  with  channels  or  canals  that  the  beavers 
used  in  swimming  to  and  from  their  house  and  from  which  they 
apparently  brought  much  of  the  earth  for  building  the  dam.  The 
upper  surface  of  the  dam  sloped  well  back  into  the  pond,  and  the 
sticks  were  so  thoroughly  covered  with  mud  that  it  seemed  like 
solid  earth,  while  the  lower  face  of  the  dam  showed  no  mud  and 
looked  like  a  tangle  of  willow  stems. 

A  large  part  of  the  building  material  was  willows  that  had  been 
cut  in  the  pond  and  floated  down  to  the  dam.  Some  of  these  were 
poles  20  feet  long  with  the  branches  still  attached,  and  others  had 
been  cut  into  shorter  sections  for  convenience  in  handling.  There 
were  pieces  of  old  logs  and  branches  of  trees,  some  of  them  6  feet 
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long  and  6  inches  in  diameter,  and  many  of  smaller  size.  All  the  old 
dry  sticks  that  they  could  handle  were  gathered  for  building  mate- 
rial, but  most  of  the  wood  was  freshly  cut  or  had  been  cut  the  j^ear 
before  for  food,  the  bark  having  been  eaten  off  before  it  was  used  for 
building  purposes.  Great  clusters  of  diamond  willow  {Salix  cor  data 
watsoni)  grew  here  and  there  in  the  new  pond  and  also  in  the  old 
pond  above,  furnishing  abundant  food  and  building  material.  They 
also  afforded  protection,  partially  concealing  the  animals  while  at 
work  on  their  houses  and  dams. 

Along  the  steep  slope  bordering  the  pond  a  dense  grove  of  second- 
growth  aspens  2  to  6  inches  in  diameter  reached  down  to  the  water's 
edge.  Many  of  these  had  been  cut  for  building  material  and  food, 
and  both  freshly  cut  and  old  stumps  were  standing  from  a  few  inches 
to  a  foot  high.  Most  of  the  trunks  and  branches  had  been  carried 
away.  A  few  of  the  larger  trees  near  the  edge  of  the  water  had 
been  recently  cut  down,  and  one  tree  about  8  inches  in  diameter  had 
been  cut  about  half  way  through  at  the  base  when  the  writer  first 
saw  it.  The  next  night  a  log  of  about  the  same  size  was  cut  near 
by,  but  the  tree  was  left  untouched.  The  following  night  the  tree 
was  gnawed  until  it  stood  on  a  peg  not  over  2  inches  through  and 
during  the  day  it  fell  of  its  own  accord.  The  aspens  and  willows 
were  of  no  particular  value,  and  no  other  species  of  trees  had  been 
attacked  by  the  beavers.  In  fact,  there  is  little  else  in  these  mountains 
that  they  would  cut  in  the  way  of  timber,  as  they  rarely  touch  any 
conifer. 

A  new  beaver  house  was  being  built  in  the  lower  pond,  but  it  was 
then  only  about  10  by  12  feet  in  diameter  and  5  feet  high  above  the 
surface  of  the  water,  but  as  the  water  was  2  or  3  feet  around  it,  its 
actual  height  was  7  or  8  feet,  and  its  diameter  as  it  rested  on  the 
bottom  somewhat  greater  than  that  at  the  surface  of  the  water.  It 
was  well  built,  consisting  mainly  of  fresh  sticks  thickly  plastered 
with  mud  from  the  bottom  of  the  pond,  shoved  up  over  the  sides 
each  night  until  the  sticks  were  firmly  bedded  and  almost  covered. 
The  house  was  so  surrounded  and  concealed  by  the  dense  willows  that 
in  the  dusk  of  evening  the  beavers  could  not  be  seen  at  work,  but 
they  could  be  heard  in  the  water,  and  an  occasional  heavy  splash 
was  heard  as  one  would  slide  off  the  house  into  the  pond. 

The  old  beaver  house  (pi.  11,  B)  in  the  upper  pond  was  consider- 
ably larger,  being  approximately  30  feet  long  by  18  feet  wide  and 
6  feet  high  above  the  water  level.  One  end  came  close  to  the  edge 
of  the  steep  bank,  but  with  that  exception  the  house  was  surrounded 
by  water,  which  was  approximately  6  feet  deep  around  the  greater 
part  of  it,  making  the  actual  height  of  the  house  about  12  feet.  It 
had  been  broken  into  at  both  ends  and  was  only  partly  repaired.  It 
was  composed  of  sticks  of  all  kinds  and  sizes  from  willow  brush  to 
the  trunks  and  branches  of  small  aspens,  many  of  which  had  first 
been  peeled  for  food  and  then  used  for  building  material.  The  sticks 
were  embedded  in  a  matrix  of  mud  and  debris  from  the  bottom  of  the 
pond  and  in  walking  over  the  top  of  the  house  the  writer  found  it  as 
firm  as  solid  earth.  When  first  walking  over  the  house  he  evidently 
disturbed  a  visitor  inside,  either  a  mink,  which  was  later  seen  com- 
ing out  of  one  of  the  openings,  or  possibly  a  muskrat  that  the  next 
morning  was  found  sitting  on  the  edge  of  the  house  when  the  beaver 
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was  inside.  The  lawful  occupants  of  the  house  were  not  there  at 
the  first  visit,  but  early  the  next  morning  he  found  a  big  beaver  inside 
and  for  10  or  15  minutes  stood  close  to  the  opening  used  as  a  doorway 
by  the  mink  watching  the  animal  as  it  filled  the  passage  with  sticks 
and  mud  from  within  until  it  was  securely  closed.  The  sticks  it 
brought  in  were  freshly  peeled  and  it  placed  them  crisscross  against 
the  little  window  before  plastering  it  over. 

Although  the  writer  never  saw  more  than  one  of  the  beavers  at 
a  time,  from  the  amount  of  work  they  were  doing  he  concluded  that 
there  must  be  three  or  four  and  possibly  five  or  six  of  the  old  animals 
and  probably  one  or  two  families  of  young  in  the  colony.  A  half- 
grown  young  of  the  year,  weighing  about  20  pounds,  was  collected  for 
a  specimen,  but  otherwise  the  colony  was  not  disturbed.  They  were 
not  very  shy.  One  old  fellow  came  up  and  shoved  a  load  of  mud 
onto  the  dam  within  20  feet  of  him  well  after  daylight  one  morning, 
swimming  off  under  the  willows  with  its  whole  back  out  of  water. 
A  little  later  a  big  head  bobbed  up  in  the  pond,  passed  along  nearly 
to  the  dam,  and  then  disappeared  under  water.  Again,  close  to  the 
shore  a  beaver  swam  past  only  2  or  3  rods  away,  turning  back  when 
it  saw  him  on  the  shore,  where  it  evidently  wanted  to  land  to  finish 
cutting  down  a  tree.  Before  it  was  half  light  they  became  active 
and  could  be  heard  splashing  as  they  worked  before  they  could  be 
seen,  while  at  twilight  when  they  were  busily  at  work  on  both  dam 
and  house  they  splashed  noisily.  The  stomach  of  the  one  collected 
was  full  of  bark  and  green  leaves,  seemingly  of  the  willow.  Its  flesh 
was  light  colored  and  when  cooked  was  tender  and  excellent.  The  flesh 
of  the  tail,  mainly  white,  fatty  tissue,  was  rich  and  tender,  and  espe- 
cially delicious  in  a  well-done  stew.  Some  of  the  pieces  of  beaver 
meat  had  a  musky  flavor,  which  evidently  came  from  the  musk 
glands.  Even  in  this  young  male  the  abdominal  musk  gland  was 
well  developed  and  the  sacks  filled  with  considerable  musky  mate- 
rial with  a  tenacious  odor  which  could  not  be  removed  from  the 
hands  for  two  or  three  clays.  The  "pods,"  as  the  musk  sacks  are 
called,  lie  under  the  skin  along  each  side  of  the  penis,  and  while  in 
an  adult  they  are  often  5  or  6  inches  long,  in  this  half -grown  young 
they  were  between  2  and  3  inches  long.  (For  full  accounts  of  the 
beaver's  habits  see  Bailey,  1927,  and  Warren,  1927.) 

Breeding  Jmbits. — The  female  beaver  has  4  mammae  arranged 
well  forward  on  the  breast,  the  anterior  pair  being  almost  on  the 
throat.  The  number  of  young  seems  to  be  normally  4,  although 
records  of  2  and  3  embryos  are  common  and  as  high  as  6  or  8,  have 
been  recorded.  Evidently  4  is  the  usual  number.  The  young  are 
brought  forth  in  the  house  or  bank  nests  and  are  well  furred  at 
birth.  Little  is  known,  however,  of  the  actual  breeding  habits  of 
beavers  in  spite  of  the  fact  that  they  are  one  of  the  most  important, 
best  known,  and  longest  studied  of  our  North  American  mammals. 

Food  habits. — The  beavers  usually  store  large  quantities  of  green 
wood  in  the  ponds  within  reach  of  their  houses  or  bank  burrows 
where  it  can  be  brought  up  for  food  at  any  time  during  winter. 
A  large  part  of  their  food  is  evidently  willow  rootlets,  which  line  the 
stream  banks  and  are  always  available  as  a  perennial  suppty  of 
fresh  and  tender  food.     The  remains  of  these  rootlets  are  often 
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found  in  the  houses,  and  the  writer  has  watched  the  beavers  diving 
along  the  banks  for  such  food  and  then  eating  it  on  the  surface 
of  the  water  with  only  their  ears  and  nose  protruding.  Bark  from 
trees  and  bushes  is  the  principal  food  at  certain  seasons,  but  in 
summer  grass  and  green  vegetation  are  extensively  eaten. 

Economic  status. — Information  gathered  from  many  sources  indi- 
cates that  the  beavers  in  certain  localities  are  exceedingly  injurious 
to  crops,  timber,  and  ditches.  Over  a  large  part  of  their  range, 
however,  they  are  absolutely  harmless  and  could  be  protected  and 
allowed  to  increase  to  great  numbers  without  danger  of  any  harm. 
Needless  to  say  they  are  not  desirable  in  agricultural  valleys  and 
especially  in  irrigated  valleys. 

In  the  pastures  of  the  Victoria  Land  &  Cattle  Co.  along  the  Rio 
Grande  south  of  San  Antonio,  J.  S.  Ligon  reported  beavers  as 
abundant  in  1916.  They  were  said  to  cut  a  great  deal  of  timber 
and  cause  some  annoyance  by  felling  trees  across  the  wire  fences 
and  allowing  the  cattle  to  escape.  Ligon  also  reported  that  late  in 
the  winter  of  1916  permits  were  issued  for  trapping  100  beavers 
from  the  Rio  Grande  in  the  outskirts  of  Albuquerque,  where  farmers 
were  complaining  bitterly  of  the  damage  they  were  doing. 

During  1910  and  1911  more  than  900  permits  were  issued  to 
parties  in  New  Mexico  who  claimed  that  beavers  were  doing  damage 
to  their  property  and  requested  the  privilege  of  catching  them. 
The  following  year  an  order  was  issued  requiring  the  skins  of  all 
beavers  thus  taken  to  be  turned  in  to  the  game  department,  and  the 
complaints  of  damage  from  beavers  suddenly  ceased,  (de  Baca, 
1914,  p.  83.)  At  that  time  the  water  company  of  Santa  Fe  was 
offering  $50  a  pair  for  beavers  to  be  placed  in  the  upper  part  of 
Santa  Fe  Can}ron  to  aid  in  conserving  the  water  supply  for  the  city. 

On  almost  all  the  mountain  streams  they  should  be  protected 
and  encouraged.  A  series  of  beaver  ponds  and  dams  along  the  head- 
waters of  a  mountain  stream  would  hold  back  large  quantities  of 
mountain  water  during  the  dangerous  flood  season  and  equalize  the 
flow  of  the  streams  so  that  during  the  driest  seasons  the  water 
supply  would  be  greatly  increased  in  the  valleys.  Beaver  ponds 
not  only  hold  water  but  distribute  it  through  the  surrounding  soil 
for  long  distances,  acting  as  enormous  sponges  as  well  as  reservoirs. 
A  series  of  ponds  also  increases  the  fishing  capacity  and  furnishes  a 
safe  retreat  for  the  smaller  trout  and  protection  from  their  enemies. 
In  addition  a  protected  beaver  colony  is  one  of  the  most  interesting 
features  of  mountain  or  forest,  as  with  protection  the  animals  become 
less  wary  and  more  diurnal  in  their  habits  so  that  they  can  be  readily 
observed  and  studied  by  those  traveling  and  camping  in  wild  re- 
gions. From  an  economic  point  of  view  the  conservation  of  animals 
valuable  for  food  and  fur  is  of  no  small  importance,  even  if  many 
years  are  required  for  their  increase  to  such  numbers  as  the  region 
will  support.  A  legitimate  amount  of  trapping  should  eventually 
yield  large  annual  returns  over  extensive  areas  of  the  country  from 
which  they  have  been  almost  exterminated.  If  the  darkest  and  most 
valuable  beavers  from  northern  Michigan  and  Wisconsin  were  used 
for  stocking  streams,  the  value  of  fur  returns  would  be  greatly 
increased. 
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Family  ERETHIZONTIDAE:  Porcupines 

ERETHIZON  EPIXANTHUM  EPIXANTHUM  Brandt 

Yellow-haired  Porcupine;  Sa  ma-na  of  the  Taos  Indians 

Erethison  epixanthus  Brandt,  Mem.  Acad.  Imp.  Sci.,  St.  Petersbourg   (6)   3: 
390,  1835. 

Type  locality. — California. 

General  characters. — Body  short  and  wide  and  legs  very  short.  Surface,  except 
on  belly,  feet,  and  nose,  covered  with  sharp  quills.  Winter  fur  black,  almost 
concealing  quills,  long  overhairs  yellow  or  yellow  tipped.  Summer  fur  concealed 
by  the  quills  which  are  conspicuous  through  the  scattering  yellow  hairs. 

Measurements. — A  large  male  from  Montana  measures  in  total  length,  875; 
tail,  314 ;  hind  foot,  112  millimeters.    "Weight  of  adults,  about  20  to  30  pounds. 

Distribution  and  habitat. — Porcupines  (pi.  12,  A)  are  common 
throughout  the  mountains  of  northern  New  Mexico  from  the  valleys 
up  to  timber  line,  and  they  are  not  infrequently  found  in  the  valleys 
along  brushy  streams  or  canyons  and  on  cliffs.  They  are  variable  in 
abundance,  some  years  being  fairly  numerous  and  others  very  scarce. 
In  the  Pecos  River  Mountains  one  was  secured  near  camp  at  8,500 
feet,  just  above  Willis  on  the  head  of  the  Pecos,  in  July,  1903,  and  a 
few  old  gnawings  on  the  trees  were  seen,  but  at  that  time  they  were 
said  to  be  scarce  in  that  vicinity.  In  the  Taos  Mountains  farther 
north  they  were  found  fairly  common  in  August,  1904.  A  few  skins 
were  seen  hanging  in  the  Indian  houses  at  the  Pueblo  of  Taos,  and  at 
one  of  the  Indian  dances  a  striking  headdress  of  porcupine  skin  was 
worn  by  one  of  the  dancers.  In  the  low  country  the  porcupines  were 
scarce,  but  on  the  head  of  Lake  Fork  of  the  Hondo  a  few  of  their 
characteristic  gnawings  were  found  on  the  pines  in  the  mountains  at 
11,400  feet  altitude.  In  the  Jemez  Mountains  they  were  found  com- 
mon throughout  the  forest  up  to  the  tops  of  the  highest  peaks  and 
down  through  the  nut  pines  to  the  pueblo  of  Jemez.  Their  greatest 
abundance,  however,  seems  to  be  in  the  Canadian-zone  forests  from 
9,000  feet  upward.  Fresh  signs  were  found  on  the  mountain  slopes, 
and  winter  signs  were  abundant,  both  in  piles  of  dry  pellets  under  the 
trees  and  bare  patches  where  the  bark  had  been  gnawed  from  the 
trunks  and  branches  of  pines  and  firs.  In  the  San  Juan  Mountains  a 
large  number  of  gnawed  trees  were  seen,  and  the  remains  of  a  dead 
porcupine  was  found  near  camp  at  9,900  feet.  On  the  Jicarilla 
Indian  Reservation  in  1904  they  were  abundant  in  the  timber  near 
Horse  Lake,  where  many  trees  had  been  gnawed  to  such  an  extent  as 
to  seriously  injure  them.  In  one  gulch  in  close  proximity  the  writer 
counted  nine  small-sized  pines  with  the  tops  killed  and  the  leaves 
turning  brown  from  the  loss  of  bark  on  their  trunks  and  branches. 
Some  were  killed  at  the  tops  for  8  or  10  feet  down  and  others  for  only 
2  or  3  feet,  but  many  others  had  the  branches  killed  and  in  large 
spots  the  bark  had  been  gnawed  from  the  trunks.  In  neighboring 
gulches  numerous  other  trees  were  seen  similarly  gnawed  and  often 
partly  or  wholly  killed.  In  this  vicinity  there  were  probably  100 
trees  the  tops  of  which  had  been  killed  by  porcupines.  One  tree  that 
had  been  partly  peeled  at  the  base  by  the  Indians  and  at  the  top  by 
porcupines  had  succumbed  to  its  wounds  and  stood  dead  and  brown. 
At  Stinking  Spring  Lake  (now  Burford  Lake)  on  the  Jicarilla  In- 
dian Reservation  the  writer  also  found  a  few  yellow  pines  with  the 
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A,  Yellow-haired  porcupine  (Ercthizon  epixanthum)  photographed  at  Crested  Butte  Colo., 
in  1903  by  E.  R.  Warren;  B,  Baird's  pocket  mouse  (Perognuthus  flams) ,  the  smallest  rodent  in 
New  Mexico,  about  natural  size 
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tops  gnawed  and  branches  killed,  and  a  few  nut  pines  somewhat 
injured.  One  Douglas  spruce  had  been  gnawed  near  the  top,  but 
the  yellow  pine  seemed  to  be  the  favorite  food  in  this  region. 

General  hktbits. — In  the  Taos  Mountains  near  the  head  of  Lake 
Fork  of  the  Hondo,  in  August,  1904,  in  an  abandoned  miner's 
cabin,  which  the  porcupines  had  evidently  occupied  during  the  pre- 
vious winter,  most  of  the  furniture  had  been  partly  destroyed  by 
them.  The  legs  of  the  table  were  gnawed  almost  in  two,  and  a  large 
part  of  the  top  of  the  table  had  been  cut  away.  A  soap  box  that 
had  evidently  contained  bacon  had  been  gnawed  until  only  a  few 
strips  and  corners  remained.  Other  boxes  and  shelves  and  even  the 
ends  of  logs  that  the  table  stood  on  were  greatly  cut  away  by  the 
big  chisel  teeth  of  porcupines.  In  the  rocks  a  hundred  feet  above 
camp  one  had  spent  the  previous  winter  and  left  a  bushel  of  oval 
sawdust  pellets  to  mark  its  entrance  to  a  big  cavity  under  the  bowl- 
ders. Near  by  there  were  also  several  bare  spots  on  the  sides  of 
spruce  trees  from  which  patches  of  bark  had  been  eaten,  and  one 
Engelmann  spruce  had  been  so  extensively  peeled  that  it  had  died 
after  one  year  of  effort  to  heal  its  scars. 

The  only  porcupine  seen  in  the  Jemez  Mountains  was  a  fine  old 
male  discovered  at  dusk  as  it  started  up  a  large  yellow-pine  trunk. 
It  climbed  so  slowly  that  the  writer  was  able  actually  to  get  to  the 
tree  and  push  it  out  before  it  got  beyond  reach  and  to  collect  it  for 
a  specimen.  As  he  had  to  carry  it  for  about  a  mile  on  horseback 
at  arm's  length  it  seemed  very  heavy,  and  at  camp  he  was  surprised 
to  find  that  it  weighed  only  16  pounds.  While  the  animal  was  on 
the  ground  the  writer  tried  to  roll  it  over  with  a  stick,  and  although 
it  did  not  try  to  run  away  or  escape  up  the  tree,  it  stubbornly 
resisted  being  turned  over,  as  if  it  knew  the  vulnerability  of  its 
lower  parts,  and  when  pried  up  sideways  would  reverse  ends  quickly 
and  strike  the  stick  with  its  tail.  Though  most  of  its  actions  were 
slow  and  stupid,  the  strokes  of  the  tail  were  quick  and  powerful  and 
seemed  to  be  its  principal  means  of  defense.  Care  was  taken  that  its 
tail  did  not  come  within  reach  of  the  writer's  feet,  as  the  quills 
would  have  been  driven  through  any  leather.  After  its  determined 
efforts  to  stay  right  side  up,  it  gave  a  vigorous  shake,  such  as  a  dog 
gives  on  coming  out  of  the  water,  and  a  shower  of  loose  quills  that 
the  writer  had  disturbed  in  poking  it  about  flew  in  all  directions  to 
a  distance  of  4  or  5  feet.  Though  the  quills  did  not  go  with  any 
force,  the  action  gave  some  color  to  the  superstition  that  porcupines 
can  throw  their  quills  with  serious  results. 

Food  habits. — Porcupines  do  not  hibernate,  and  in  winter  their 
food  consists  mainly  of  the  inner  bark  of  trees,  obtained  by  means 
of  the  large  chisel  teeth,  which  first  remove  the  rough  outer  bark 
and  then  cut  out  as  much  of  the  tender  inner  bark  as  is  needed  for 
food.  Evidently  the  food  value  of  this  material  is  very  low,  as 
great  quantities  are  required  for  sustenance,  and  the  enormous 
stomach  often  contains  a  quart  of  ground-up  bark  fiber.  _  If  the 
animal  feeds  upon  one  tree  for  several  days  sufficient  bark  is  some- 
times removed  to  completely  girdle  the  trunk,  or  large  areas  are 
taken  from  one  side  and  then  another  until  the  tree  is  seriously 
injured  or  is  killed.  In  rare  cases  the  whole  trunk  of  the  tree  and. 
even  the  branches  are  denuded  of  bark  and  the  death  of  the  tree  made 
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certain,  but  more  often  the  animal  feeds  first  on  one  tree  and  then 
on  another  until  many  are  injured.  In  New  Mexico  the  yellow 
pine  and  nut  pine  suffer  most,  but  the  bark  is  also  eaten  from  foxtail 
pine  (Pinus  aristata) ,  Douglas  spruce,  blue  and  Engelmann  spruces, 
and  nr  trees.  In  the  Pecos  River  Mountains  at  10,000  feet  in 
April,  1917,  M.  E.  Musgrave  reported  about  a  third  of  the  trees 
barked  in  a  10-acre  stand  of  foxtail  pine,  but  at  that  time  the  porcu- 
pines had  moved  to  other  pastures.  In  summer  when  green  vege- 
tation is  available  it  is  preferred  to  tree  bark,  and  the  porcupines 
graze  on  a  great  variety  of  herbaceous  plants.  They  also  eat  the 
leaves  and  twigs  of  many  shrubs  and  are  fond  of  fruit  and  berries. 
In  winter  their  pellets  of  excrement,  little  oval  briquettes  of  saw- 
dust, accumulate  in  great  quantities  under  the  feeding  trees  or  near 
their  dens  in  the  rocks,  sometimes  several  bushels  in  a  place,  but  in 
summer  the  pellets  from  the  green  food  are  of  a  very  different  ap- 
pearance, more  like  those  of  deer  or  sheep. 

Breeding  habits. — In  the  females  the  mammae  are  arranged  in  2 
pairs  of  pectoral,  or  sometimes  given  as  1  pair  of  pectoral  and  1  pair 
of  abdominal,  as  they  are  close  together  in  a  square  near  the  point 
of  the  sternum.  One  young  seems  to  be  the  usual  number,  and  this 
is  very  large  at  birth  with  a  well-developed  coat  of  hair  and  in  most 
cases  of  spines. 

Economic  status. — When  abundant  porcupines  are  capable  of  doing 
great  injury  to  the  forest  trees,  but  fortunately  they  are  not  usually 
of  sufficient  numbers  in  New  Mexico  to  cause  serious  losses.  Their 
slow  rate  of  breeding  is  compensated  by  their  comparatively  few 
enemies  and  their  efficient  means  of  self-protection,  but  when  they  do 
become  numerous,  as  in  some  localities  they  are  known  to  do,  every 
effort  should  be  made  toward  their  destruction.  (Gabrielson  and 
Horn,  1930.)  E.  E.  Warren,  of  Colorado,  reports  that  a  few  are 
killed  by  mountain  lions,  bobcats,  and  coyotes,  but  apparently  the 
number  is  not  very  great  as  their  quills  are  not  often  found  in  these 
animals.  Most  dogs  soon  learn  to  let  them  alone,  and  it  is  probable 
that  most  wild  animals  have  a  wholesome  respect  for  their  outer 
covering  of  spines.  Generally  they  are  shot  or  otherwise  killed  on 
sight  by  hunters  and  trappers  and  also  by  those  especially  interested 
in  forest  protection.  Still  they  have  a  real  value  in  their  interest  to 
campers  and  nature  lovers  who  care  to  study  the  home  habits  of  our 
native  wild  life  and  can  see  the  good  in  each  form  and  sympathize 
with  the  humblest. 

ERETHIZON  EPIXANTHUM  COUESI  MearnS 
Arizona  Porcupine 

Erethizon  epixanthws  couesi  Mearns,   U.   S.  Natl.   Mus.   Proc.   19:   723,   1897 
(advance  sheets,  July  30,  1897). 

Type. — Collected  at  Fort  Whipple,  Ariz.,  prior  to  1S65,  by  Elliott  Cones. 

General  characters. — Size  smaller  and  colors  paler  than  in  typical  epixanthum ; 
skull  with  larger  audital  bullae  and  other  characters. 

Measurements. — A  large  male  from  the  San  Mateo  Mountains  measures : 
Total  length,  780 ;  tail,  195 ;  hind  foot,  102  millimeters. 

Distribution,  and,  habitat. — Specimens  of  the  Arizona  porcupine 
from  the  Mogollon  Mountain  region,  Zuni  Mountains,  San  Juan 
Valley,  and  Chuska  Mountains  are  provisionally  referred  to  this 
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southern  form  of  porcupine,  although  the  individual  variation  seems 
to  cover  most  of  the  alleged  characters  of  the  subspecies,  and  no 
definite  line  can  be  drawn  between  the  ranges  of  the  two.  Much  of 
the  range  of  this  southern  form  is  in  the  comparatively  low  country, 
and  the  animals  are  often  as  common  in  the  nut  pine  and  juniper 
areas  as  in  the  heavily  timbered  mountains.  In  the  Sacramento 
Mountains  near  Cloudcroft  in  1900  the  writer  found  trees  gnawed 
by  porcupines,  and  in  1916,  Ed.  Anderson  collected  a  specimen  5 
miles  south  of  Elk  in  this  range.  Throughout  the  Mogollon  Moun- 
tain region,  including  the  Mimbres,  San  Mateo,  Magdalena,  and 
Datil  Ranges,  they  are  generally  common. 

General  habits. — Trees  from  which  the  bark  had  been  gnawed  were 
seen  along  the  edge  of  the  canyon  of  the  east  fork  of  the  Gila  near  the 
head  of  the  Rio  Mimbres  and  about  Beaver  Lake.  At  the  latter 
place  a  long-used  porcupine  den  was  found  under  the  great  bowlders 
of  a  little  side  canyon  where  bushels  of  old  winter  pellets  filled 
the  cavities  among  the  bowlders  at  the  foot  of  the  cliff,  and  fresh 
pellets  of  the  green  summer  food  were  scattered  about  over  the  sur- 
face. Along  the  edge  of  the  cliff  near  by  a  dozen  small  yellow  pines 
were  so  largely  stripped  of  their  bark  that  some  of  them  were  killed 
and  others  practically  ruined  for  future  development,  while  on  many 
of  the  larger  trees  the  limbs  or  tops  had  been  partly  peeled  by  these 
bark-eating  rodents.  It  was  impossible  to  obtain  any  specimens,  as 
the  porcupines  kept  well  back  in  their  little  caves  under  the  rocky 
strongholds  upon  which  they  had  evidently  depended  for  many  years. 
In  Luna  Valley  at  the  western  edge  of  the  Mogollon  Mountains  there 
were  said  to  be  a  few  that  occasionally  made  trouble  for  the  dogs, 
but  at  the  time  of  the  writer's  visit  in  September,  1908,  none  was 
found. 

In  1916,  one  was  collected  by  Ed.  S.  Steel  15  miles  north  of  Luna. 
In  the  San  Mateo  Mountains  in  1909,  E.  A.  Goldman  found  several 
dens  in  the  crevices  of  the  cliff  about  Indian  Butte,  at  elevations  of 
7,800  to  8,000  feet.  In  some  places  more  than  a  bushel  of  excrement 
was  scattered  in  and  about  the  cave  doors,  and  one  of  the  animals  was 
trapped  for  a  specimen.     Goldman  says : 

The  porcupine  in  the  trap  persistently  turned  his  back  toward  me  as  I 
approached  and  held  all  the  spines  on  the  lower  part  of  his  back  crisscrossed, 
pointing  in  every  direction,  and  ready  for  attack ;  his  tail  laid  close  to  the 
ground,  and  when  I  touched  it  light  with  a  stick  a  quick,  vigorous  flirt  upward 
was  evidently  calculated  to  repel  the  attack  of  any  enemy.  Along  the  cliffs 
near  this  den  many  pinyon  pines  had  patches  of  bark  stripped  from  their  trunks 
and  branches  to  such  an  extent  that  some  of  the  trees  had  been  killed.  Two 
or  three  Arizona  oaks  and  several  junipers  had  been  nibbled,  but  only  to  a 
slight  extent. 

In  the  Magdalena  Mountains  he  also  reported  their  gnawings  on 
the  pinyon  pines. 

Hollister  reported  a  few  porcupines  in  the  Datil  Mountains,  and  the 
writer  found  their  characteristic  gnawings  on  nut  pines  and  yellow 
pines  along  Largo  Canyon  and  in  the  Pinyon  and  West  Datil  Ranges. 
On  the  Zuni  River  just  above  the  Arizona  line  the  quills  and  bones  of 
a  dead  porcupine  were  seen  by  the  side  of  the  road,  and  at  Cibola 
(Zuni)  Coronado  reported  "  porkenspikes  "  among  other  animals  in 
1540.  (Whipple  et  al.,  1856,  p.  110.)  In  the  Zuni  Mountains, 
Hollister  reported  them  as   fairly  common,   and  E.  A.   Goldman 
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reported  them  as  common  in  both  the  Transition  and  the  Canadian 
Zones  and  said  that  they  worked  mainly  on  the  pines.  Several  young 
trees  were  noticed  that  had  been  entirely  girdled  and  at  least  the  tops 
killed.  He  also  found  where  they  had  stripped  the  bark  from  pinyon 
pines  in  the  hills  north  of  Thoreau.  Over  the  slopes  of  Mount  Taylor 
in  1905  Hollister  reported  porcupine  signs,  and  in  1906  the  writer 
found  gnawings  on  the  blue  spruce  high  up  on  the  mountain  and 
some  fresh  signs  among  the  broken  rocks  at  the  very  top  of  the  main 
peak.  On  the  great  ridge  north  of  Chaco  Canyon  porcupine  gnaw- 
ings were  common  on  the  pinyon  pines  and  also  those  along  the 
Kimbetoh  and  Escavada  Washes.  Other  gnawings  were  seen  on  the 
nut  pines  over  the  ridge  about  20  miles  south  of  Chaco  Canyon  and 
others  on  the  Hasta  Butte  Mountains.  A  dead  porcupine  that  had 
been  recently  shot  was  found  by  the  side  of  the  road  about  20  miles 
south  of  Chaco  Canyon  out  in  the  open  cactus-covered  plain.  Its 
rounded  dentate  footprints  and  the  marks  where  its  tail  had  dragged 
in  the  dusty  road  showed  where  it  had  wandered  for  at  least  half  a 
mile  from  the  nearest  timber  out  across  the  open  valley  before  meeting 
the  ranchman  who  avenged  his  grievance  on  its  innocent  head.  This 
valley  bridges  one  of  the  widest  gaps  between  the  nut  pine  ridges, 
which  evidently  carry  the  range  of  the  species  continuously  over  the 
western  part  of  the  State. 

In  the  San  Juan  Valley  in  1908  Clarence  Birdseye  reported 
porcupines  as  occasionally  seen  along  the  river  bottoms  at  Blanco, 
Farmington,  Fruitland,  Liberty,  and  Shiprock.  At  Blanco  their 
characteristic  pellets  were  abundant  in  holes  in  the  sandstone  cliffs 
on  the  north  side  of  the  river,  and  many  of  the  pinyon  pines  along 
these  cliffs  had  been  more  or  less  stripped  of  their  bark.  The 
porcupines  frequently  came  down  into  the  cultivated  land  along  the 
river,  and  at  Fruitland  Birdseye  saw  the  tracks  of  one  that  had  come 
down  the  road  during  the  night  and  walked  through  the  dooryard 
without  regard  to  the  barking  of  the  dogs. 

In  the  Chuska  Mountains  early  in  October,  1908,  porcupines  were 
common  over  the  pine-covered  plateau.  Fresh  tracks  were  frequently 
seen  in  the  trails,  and  great  quantities  of  pellets  were  found  in  the 
little  caves  and  niches  in  the  rim  rock  of  the  mesa  tops.  Gnawed 
trees  were  seen  all  through  the  woods  but  most  abundant  near  cliffs  or 
in  the  side  canyons.  Three  of  the  animals  were  taken  near  the 
writer's  camp  in  the  southern  part  of  the  range.  They  were  found 
in  or  near  the  cliffs,  where  some  of  the  accumulated  pellets  appar- 
ently dated  back  for  many  years.  On  October  4,  1908,  a  half -grown 
young  of  the  year,  weighing  7  pounds,  was  caught  in  a  trap  at  the 
entrance  of  its  little  cave  in  the  rocks,  and  in  another  cave  a  male  and 
female  were  found  together  and  both  secured  for  specimens.  The 
female  weighed  11  and  the  male  16  pounds,  and  apparently  they  were 
full  grown. 

Food  habits. — The  most  conspicuous  food  habits  of  these  porcu- 
pines consist  in  stripping  the  bark  from  many  species  of  pines, 
spruces,  and  firs  for  food;  but  this  is  mainly  done  in  winter  or 
during  dry  times  when  green  food  in  scarce.  During  the  summer 
they  graze  on  a  variety  of  green  vegetation.  In  the  San  Mateo 
Mountains  E.  A.  Goldman,  in  September,  1909,  examined  the  stomach 
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of  one  that  was  well  filled  with  adorns  of  the  little  blue  oak  {Quercus 
gi^isea) ,  ground  up  shells  and  all,  and  a  small  quantity  of  vegetable 
fiber  apparently  from  the  bark  of  a  tree.  The  stomach  of  one 
examined  south  of  Chaco  Canyon  in  Ocober  contained  green  vegeta- 
tion, which  appeared  to  be  grass  and  other  herbaceous  plants.  The 
stomachs  of  those  collected  in  the  Chuska  Mountains  in  October 
contained  in  one  case  mainly  bark  of  the  yellow  pine,  but  in  the  other 
two  mainly  green  herbage. 

A  tame  female  porcupine  brought  from  southern  New  Mexico  and 
kept  in  captivity  preferred  sweetpotatoes  and  apples  to  any  other 
food  but  was  fond  of  acorns  and  mesquite-bean  pods  and  would  eat 
such  green  vegetation  as  the  base  leaves  of  a  large  purple  aster,  the 
green  branches  of  Ephedra,  and  the  leaves  and  twigs  of  shadscale 
(Atriplex  canescens) .  The  writer  could  obtain  no  conifers  for  her. 
Much  to  his  surprise  she  refused  salt  in  any  form  or  combination, 
bacon  or  grease  or  any  of  the  foods  the  animals  are  usually  credited 
with  liking.  When  allowed  the  great  pleasure  of  an  evening  in  the 
tent,  she  would  inspect  every  object  around  the  walls  until  the  apple 
box  or  sweetpotato  box  was  encountered,  then  dig  and  scratch  and 
gnaw  until  an  opening  was  made  and  one  of  the  fragrant  dainties 
obtained  and  eaten  with  evident  relish. 

Economic  status. — In  October  when  green  vegetation  is  still  abun- 
dant pine  bark  is  evidently  eaten  from  choice  and  not  necessity. 
Fortunately  the  bark  is  usually  gnawed  from  the  branches  or  near 
the  top  of  the  trunk  where  the  outer  shell  is  not  so  thick  and  hard  as 
the  top  of  yellow  pines  than  from  the  lower  trunk,  where  the  bark 
is  thick  and  hard.  Consequently  these  pines  are  not  so  seriously 
injured.  In  an  arid  region  where  tree  growth  is  slow,  an  abundance 
of  porcupines  would  seriously  retard  the  development  of  the  forest, 
but  fortunately  these  animals  are  not  usually  abundant  and  their 
actual  damage  is  of  only  local  occurrence.  It  is  important,  however, 
that  their  numbers  be  kept  down  to  a  reasonable  abundance. 

They  have  few  native  enemies,  but  J.  S.  Ligon  wrote  from  Socorro 
County  in  1915 : 

It  would  seem  impossible  for  any  animal  to  kill  and  eat  a  porcupine,  but  I 
am  told  by  ranchmen  that  the  mountain  lion  does.  Mr.  Sam  Hillyard  tells  me 
that  while  recently  trailing  a  mountain  lion  in  the  deep  snow  he  found  where  it 
had  killed  and  eaten  one.  The  porcupine  had  been  torn  open  along  the  belly 
and  the  body  eaten  out  of  the  skin. 

Ligon  was  also  told  of  a  bobcat  found  dead  on  Fox  Mountain  with 
its  mouth,  feet,  and  body  full  of  porcupine  quills. 

Family  ZAPODIDAE:  Jumping  Mice 

ZAPUS  PRINCEPS  PRINCEPS  Allen 
Rocky  Mountain  Jumping  Mouse 
Zapus  pri.wcps  Allen,  Bui.  Amer.  Mus.  Nat.  Hist.  5:  71,  1893. 

Type.— Collected  at  Florida,  La  Plata  County,  Colo.,  June  27,  1S92,  by 
Charles  P.  Rowley. 

General  clvaraeters. — The  jumping  mice  are  distinguished  by  very  long  tails, 
narrow  ears,  long  hind  feet,  and  grooved  upper  incisors.  Zapus  princeps  is  the 
largest  and  darkest  colored  of  the  three  forms  inhabiting  New  Mexico,     The 
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whole  back  from  nose  to  tail  is  blackish  with  a  yellowish  tinge,  broadly  bor- 
dered along  the  sides  with  pale  yellowish ;  the  lower  parts  are  pure  white ;  the 
ears  blackish,  with  pale  margins. 

Measurements. — A  typical  adult  male  measures  :  Total  length,  239 ;  tail,  144 ; 
hind  foot,  32  millimeters. 

Distribution  and  habitat. — Specimens  of  the  Rocky  Mountain 
jumping  mouse  (pi.  10,  B)  from  8,800  feet  altitude  on  the  east  slope 
of  the  Taos  Mountains,  from  8,200  in  Hondo  Canyon  on  the  west 
slope  of  the  Taos  Mountains,  from  the  San  Juan  Mountains  near 
Tierra  Amarilla,  and  from  close  to  the  New  Mexico  line  west  of 
Antonito,  Colo.,  while  giving  only  a  few  actual  records  for  the  State, 
would  indicate  a  range  throughout  the  Canadian  Zone  of  the  San 
Juan  and  Sangre  de  Cristo  Mountains.  These  mark  the  southern 
limit  of  range  of  the  species,  which  extends  northward  through  the 

Rocky    Mountains.     (Fig. 
40.) 

General  habits.  —  The 
jumping  mice  are  timid, 
gentle  little  animals,  some- 
what like  rabbits  in  dispo- 
sition. They  depend  upon 
their  long  legs  and  rapid 
flight  for  protection  and 
even  when  caught  in  the 
hands  rarely  show  an  incli- 
nation to  bite  or  defend 
themselves.  Their  long 
hind  feet  and  the  heavy 
muscles  of  back  and  legs  are 
strongly  contrasted  with 
the  small  and  delicate  hands 
and  light  forward  parts. 
In  fact,  their  build  is  more 
kangaroo-like  than  that  of 
the  kangaroo  rats.  They 
usually  live  in  grassy, 
weedy,  or  bushy  places 
where  there  is  abundant 
cover  through  which  they  can  progress  by  long  leaps.  They  are  par- 
tial to  dry  meadows  or  the  dry  grassy  borders  of  marshes  and  are 
rarely  found  in  the  woods.  Being  unable  to  climb,  they  live  on  or 
under  the  surface  of  the  ground.  They  do  not  make  roadways  like 
many  of  the  ground  mice,  but  go  skipping  about  from  place  to  place, 
and  since  they  leave  few  signs  are  difficult  to  catch.  They  are  usually 
caught  by  accident  in  traps  set  for  other  animals.  They  are  generally 
much  more  common  than  the  few  specimens  collected  would  indicate 
but  are  rarely  so  common  that  their  presence  can  be  readily  detected. 
In  feeding  they  cut  down  the  tall  grass,  beginning  at  the  bottom 
and  cutting  the  stem  at  intervals  as  high  as  they  can  reach  until 
the  seed  part  of  the  grass  is  brought  down.  This  leaves  little  heaps 
of  grass  stems  about  3  or  4  inches  long,  easily  distinguished  from 
the  similar  but  shorter  cuttings  of  the  meadow  mice,  piled  crisscross 


Figure  40. — Distribution'  of  jumping  mice  in  New 
Mexico :  1,  Zapus  princcps  princeps;  2,  Z. 
luteus  luteus;  3,  Z.  luteus  australis.  Type 
localities  circled 


1931]  MAMMALS   OP   NEW   MEXICO  227 

in  the  meadows.  In  many  places  farther  north  and  in  a  few  places 
in  the  mountains  of  New  Mexico  the  writer  has  found  these  grass 
heaps  on  their  feeding  grounds.  Where  these  cuttings  are  common 
in  the  meadows  Zapus  can  usually  be  caught  in  considerable  numbers 
by  scattering  traps  baited  with  rolled  oats  in  the  open  spaces  under 
the  miniature  forest  of  grass  stems.  It  is  necessary,  however,  to  use 
a  large  number  of  traps  in  order  to  secure  a  few  of  these  mice.  Some- 
times 40  or  50  traps  will  yield  only  two  or  three,  while  the  same 
number  of  traps  might  yield  a  large  number  of  other  mice. 

Food  habits. — Their  food  consists  almost  entirely  of  seeds  and 
very  largely  of  the  seeds  of  grass  and  grasslike  plants.  Their  food 
habits  are  not  easily  studied,  however,  as  they  have  no  external  cheek 
pouches  in  which  food  may  be  found,  and  they  evidently  do  not 
store  seeds  for  winter  use.  Their  stomach  contents  almost  always 
show  a  perfectly  clean  white  mass  of  dough  from  the  carefully  shelled 
and  cleaned  kernels  of  the  small  seeds  eaten,  and  only  the  cut  stems 
of  the  various  grasses  indicate  which  plants  are  preferred  for  food. 
In  examining  the  stomach  contents  of  a  great  number  of  specimens 
the  writer  has  never  been  able  to  detect  any  other  food  than  seeds  or 
the  rolled  oats  used  for  trap  bait. 

Breeding  habits. — Little  is  known  of  the  breeding  habits  of  this 
species  except  that  the  adults  and  sometimes  the  half-grown  young 
are  found  during  the  summer  living  in  grass  nests  on  the  surface 
of  the  ground  under  cover  of  grass  or  other  vegetation.  The  nests 
are  neat  and  well  built.  They  are  in  the  form  of  a  ball  consisting 
of  soft  grass  fibers  with  one  or  sometimes  two  small  openings  at  the 
sides  to  admit  the  occupants  to  the  soft-lined  chamber  within.  The 
mammae  of  the  females  are  arranged  in  3  or  4  pairs — 2  pairs  of 
abdominal  and  1  or  2  pairs  of  pectoral.  The  number  of  young  is 
usually  4  to  6. 

Hibernation. — Unlike  most  mice  the  jumping  mice  hibernate  long 
and  securely.  Before  the  cold  weather  begins  they  accumulate  fat, 
most  of  which  is  deposited  in  a  thick  layer  over  the  inside  of  the 
skin  and  furnishes  ample  food  and  fuel  to  carry  them  through  five 
and  possibly  six  months  of  inactivity.  September  20  is  the  latest 
date  at  which  any  of  the  New  Mexico  specimens  were  taken,  and 
these  were  very  fat  and  probably  ready  to  hibernate  at  the  first  cold 
wave.  In  fact,  most  of  the  individuals  had  evidently  hibernated  at 
that  date,  as  no  more  were  caught  where  their  little  piles  of  cut 
grass  stems  were  abundant.  There  is  little  evidence  as  to  the  date 
of  their  emergence  from  hibernation,  but  at  their  altitude  in  the 
mountains  the  snow  does  not  usually  disappear  until  some  time  late 
in  March,  and  as  they  enter  hibernation  after  the  first  few  frosts 
in  autumn  it  is  probable  that  they  would  not  come  out  until  freezing 
weather  was  practically  over.  Their  winter  nests  are  in  burrows 
well  underground,  but  little  is  known  of  their  actual  winter  quarters. 

Economic  status. — The  Rocky  Mountain  jumping  mice  are  usually 
not  sufficiently  numerous  to  be  of  any  serious  economic  importance. 
With  a  host  of  other  mice  they  are  constantly  taking  their  slight 
toll  from  the  grass  crop,  and  in  the  aggregate  this  sometimes 
amounts  to  a  considerable  loss.  So  long  as  their  natural  enemies,  the 
hawks,  owls,  and  weasels,  remain  normally  abundant,  they  will  not 
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do  any  great  harm,  but  if  their  natural  enemies  were  destroyed  they 
might  become  very  destructive  in  the  meadows. 

ZAPUS  LUTEUS  LUTEUS  Milleb 
Yellow  Jumping  Mouse 
Zapus  luteus  Miller,  Biol.  Soc.  Wash.  Proc.  24 :  253,  1911. 

Type. — Collected  at  Espanola,  N.  Mex.,  June  24,  1904,  by  McClure  Surber. 

General  characters. — A  small  slender  species  of  the  jumping  mouse,  with 
rich  yellow  sides  and  the  dark  band  along  the  back  from  nose  to  tail  less 
sharply  defined  and  lighter  tban  in  prwccps. 

Measurements. — The  type  measures :  Total  length,  224 ;  tail,  138 ;  hind  foot, 
24  millimeters. 

Distribution  and  habitat. — The  beautiful  yellow  jumping  mouse  is 
represented  in  the  Bureau  of  Biological  Survey  collection  by  speci- 
mens from  Espanola  at  5,500  feet  altitude,  from  Penasco  Creek  12 
miles  east  of  Cloudcroft  in  the  Sacramento  Mountains  at  7,500  feet, 
and  from  the  yellow-pine  forest  of  the  Sacramento  Mountains  at  a 
point  10  miles  northeast  of  Cloudcroft  at  8,500  feet.  (Fig.  40.) 
This  seems  to  indicate  a  range  covering  both  the  Transition  and  the 
Upper  Sonoran  Zones,  but  the  localities  are  too  few  for  satisfactory 
determination  of  their  zone  limits.  At  Espanola,  the  type  locality, 
McClure  Surber  collected  four  specimens  in  June,  1904,  but  gives  no 
further  notes  than  that  they  were  collected  in  a  large  patch  of 
weeds.  His  work  at  that  locality  was  mainly  along  the  bottom  of 
the  river  valley,  and  evidently  the  specimens  were  taken  at  that 
level  in  the  middle  of  the  Upper  Sonoran  Zone.  Those  taken  in  the 
Sacramento  Mountains  were  in  grassy  parks  within  the  limits  of 
the  Transition  Zone. 

General  habits. — Nothing  is  known  of  the  habits  of  this  species 
other  than  from  the  few  specimens  taken,  but  it  apparently  occupies 
the  same  kind  of  ground  and  has  largely  the  same  habits  as  the 
other  forms  of  the  group. 

ZAPUS  LUTEUS  AUSTRALIS  Bailey 
Pale  Jumping  Mouse 
Zapus  luteus  australis  Bailey,  Biol.  Soc.  Wash.  Proc.  26 :  132,  1913. 

Type. — Collected  at  Socorro,  N.  Mex.,  August  23,  1909,  by  E.  A.  Goldman. 

General  characters. — This  small  pallid  form  of  the  jumping  mouse  is  well 
marked  by  its  pale  colors  and  very  narrow  slender  skull.  The  sides  are  pale 
buffy  yellow  and  the  dorsal  area  is  but  slightly  darker  and  not  sharply  defined. 
As  usual  the  lower  parts  are  pure  white. 

Measurements. — The  type,  an  adult  female,  measures:  Total  length,  205;  tail, 
124;  hind  foot,  29.5  millimeters. 

Distribution  and  habitat. — The  type  and  only  known  specimen  of 
the  pale  jumping  mouse  was  collected  by  E.  A.  Goldman  near  Socorro 
in  the  Rio  Grande  Vallej^  near  the  river.  (Fig.  40.)  It  was  taken 
in  a  trap  set  for  cotton  rats  in  a  thicket  of  Baccharis,  small  willows, 
and  grass  on  moist  ground  that  is  often  overflowed  from  the  river 
floods.  The  specimen,  taken  August  23,  was  a  nursing  female  and 
shows  such  marked  characters  that  it  is  impossible  to  place  it  with 
any  other  known  species.  Its  closest  affinities  are  evidently  with 
luteus,  of  which  an  isolated  colony  ma}'  have  been  stranded  in  this 
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Lower  Sonoran  locality  for  so  long  a  time  as  to  develop  marked 
characters.  It  is  certainly  the  only  species  of  jumping  mouse  known 
to  inhabit  the  Lower  Sonoran  Zone  and  might  well  be  expected  to 
differ  from  its  relatives  of  the  Boreal  zones. 

Family  GEOMYIDAE:  Pocket  Gophers 


THOMOMYS  FOSSOR  Aixen 
Colorado  Pocket  Gopher;  Pah-na  of  the  Taos  Indians 
Thomomys  fossor  Allen,  Bui.  Anier.  Mus.  Nat.  Hist.  5 :  51,  1S93. 

Type. — Collected  at  Florida,  La  Plata  County,  Colo.,  June  25,  1S92,  by  Charles 
P.  Rowley. 

General  characters. — Small,  dark-brown  pocket  gophers  of  the  higher  moun- 
tain ranges.  Like  all  their  family,  they  are  sturdy,  compact,  little  animals 
entirely  adapted  to  underground 
life  and  burrowing  habits.  The 
eyes  are  very  small,  the  ears 
short  and  almost  concealed  by 
the  fur,  the  tail  short  and  use- 
ful mainly  as  an  organ  of 
touch  in  guiding  the  animals 
backward  through  their  bur- 
rows. The  front  legs  are 
heavily  muscled  and  the  claws 
of  the  front  feet  long  and  well 
curved  for  digging.  The  ample 
fur-lined  cheek  pouches  are 
used  for  carrying  food. 

Measurements. — Adult  males 
measure,  in  total  length,  about 
220;  tail,  64;  hind  foot,  32 
millimeters. 

Distribution  and  habi- 
tat.— Of  the  nine  species  of 
the  genus  of  pocket  go- 
phers (pi.  13)  occurring  in 
New  Mexico,  fossor  is  the 
most  northern  and  has  the 


Figure  41. — Distribution  of  pocket  gophers  of  the 
genus  Thomotys  in  New  Mexico :  1,  Thomomys 
fossor  fossor;  2,  T.  perpallidus  aureus;  3,  T. 
perpallidus  apache;  4.  T.  fulvus  fulvus;  5.  T. 
fulvus  toltecus;  6,  T.  fulvus  intermedins ;  7, 
T.  meamsi;  8.  T.  lachuguilla ;  9.  T.  oaileyi.  Type 
localities  circled 


highest  range  in  the  moun- 
tains, occupying  the  Cana- 
dian and  the  Hudsonian 
Zones  and  extending  into 
the  Arctic-Alpine  Zone  in 
favorable  situations  on  the  higher  peaks.  (Fig.  41.)  In  the  Taos 
Mountains  these  pocket  gophers  were  abundant  throughout  the  spruce 
and  fir  forests  from  8,300  feet  in  Hondo  Canyon  to  above  timber  line 
on  the  well-soiled  slopes.  A  few  of  their  old  hills  were  seen  on  the 
very  top  of  Wheelers  Peak  at  13,600  feet  altitude,  the  highest  point 
in  New  Mexico.  The  upper  slopes  of  these  mountains  were  in  many 
places  simply  plowed  over  by  the  burrows  of  the  pocket  gophers,  and 
the  green  turf  was  dotted  with  fresh  black  mounds  of  earth.  Speci- 
mens caught  above  timber  line  in  August  had  very  long  fur  partly 
carried  over  from  the  previous  winter  coat.  In  the  Culebra  Moun- 
tains a  little  farther  north  they  were  equally  abundant  throughout 
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the  Canadian  Zone  and  upward  to  the  top  of  Culebra  Peak  at  13,500 
feet,  and  farther  south  in  the  Pecos  River  Mountains  throughout  the 
same  zones  extending  to  the  top  of  Pecos  Baldy  at  12,000  feet  and  as 
far  up  on  the  Truchas  Peaks  as  the  mellow  soil  extended,  or  to  about 
12,200  feet.  In  no  part  of  this  Sangre  de  Cristo  Range  were  they 
found  below  the  extreme  lower  limits  of  the  Canadian  Zone.  In  the 
San  Juan  and  Jemez  Mountains  the  pocket  gophers  are  equally  abun- 
dant throughout  Canadian  Zone  and  in  cold  meadows  down  to  what 
seems  to  be  the  edge  of  the  Transition  Zone  at  7,800  feet,  but  what  is 
really  the  Canadian  for  temperature  and  species.  Specimens  of  fossor 
were  also  taken  on  the  Canadian  Zone  caps  of  Mount  Taylor  and  the 
central  part  of  the  Chuska  Range.  The  species  is  quite  distinct  from 
any  of  those  occupying  the  adjoining  lower  country,  and  in  many 
places  there  seems  to  be  a  narrow  border  line  between  their  range 
and  that  of  the  next  lower  species,  in  which  no  pocket  gophers  occur. 

General  habits. — The  Colorado  pocket  gophers  avoid  hard  or  clay 
soils,  but  collect  in  great  numbers  in  the  mellow,  rich,  mountain  loam 
of  the  parks,  meadows,  and  openings  generally,  and  also  occupy  the 
open  forests  where  there  is  sufficient  vegetation  for  food.  They  are 
rarely  found  in  the  dense  growth  of  conifers,  although  to  some  extent 
they  are  distributed  through  the  aspen  groves.  In  the  parks  and 
meadows  their  burrows  seem  to  honeycomb  the  ground,  the  mounds 
dotting  the  surface  so  thickly  that  toward  the  close  of  summer  they 
often  cover  from  a  tenth  to  a  fifth  of  the  surface.  As  fresh  hills  are 
thrown  up  the  old  ones  are  gradually  sinking  and  disappearing  be- 
neath the  rich  carpet  of  vegetation.  In  this  way  the  ground  is  con- 
stantly being  plowed  and  the  vegetation  buried  beneath  the  surface, 
which  in  many  places  greatly  increases  the  fertility  of  the  mountain 
slopes.  The  network  of  burrows  underneath  the  surface  also  serves 
to  hold  and  carry  the  water  into  the  soil  and  store  it  for  use.  While 
the  pocket  gophers  uproot,  cover,  or  eat  a  great  deal  of  the  mountain 
vegetation,  it  all  returns  to  the  soil  with,  a  distinct  gain  in  fertility. 

In  these  high,  cold,  mountain  regions  the  pocket  gophers  are 
largely  diurnal  in  habits.  A  line  of  traps  often  remains  untouched 
overnight,  but  as  the  sun  begins  to  warm  the  ground  about  8  or  9  a. 
m.  the  pocket  gophers  begin  to  spring  the  traps.  As  the  ground  often 
freezes  slightly  at  night  during  the  summer,  it  seems  probable  that 
the  animals  take  advantage  of  the  cold  hours  to  enjoy  their  com- 
fortable nests  in  the  burrows  and  of  the  warmer  hours  of  the  day 
for  their  excavations  and  the  collection  of  food.  When  the  burrows 
are  first  opened  more  or  less  of  the  green  vegetation  about  the  door- 
way is  collected  for  food,  but  after  the  earth  is  thrown  out,  the  bur- 
rows are  usually  closed  promptly. 

Food  habits. — A  large  part  of  the  food  of  these  miners  consists  of 
underground  bulbs,  tubers,  and  edible  roots  encountered  as  the  bur- 
rows are  extended.  Little  wild  onions,  camas,  and  lily  bulbs  are  fa- 
vorite foods.  So  many  onions  are  eaten  that  the  flesh  of  the  pocket 
gophers  often  smells  of  them.  Apparently  most  of  the  tender  roots 
encountered  contribute  to  their  food.  Of  green  vegetation  they  seem 
especially  fond  of  the  leaves  and  stems  of  the  little  clovers  and 
vetches  that  abound  in  their  mountain  meadows,  but  a  great  variety 
of  plants  are  eaten,  including  the  many  species  of  grass  and  sedges. 
Leaves,  stems,  roots,  and  bulbs  are  all  tucked  into  their  pouches  as 
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gathered  and  carried  back  into  the  burrows  to  be  eaten  at  leisure  or 
stored  for  future  use.  Frequently  the  specimens  caught  in  traps  are 
found  with  their  pouches  filled  with  leaves  and  stems  cut  by  the  sharp 
chisel  teeth  into  convenient  lengths.  The  finely  masticated  contents 
of  the  stomach  and  intestines  gives  little  clue  to  the  species  of  food 
plants,  except  as  it  has  occasionally  the  strong  odor  of  onions  or  some 
peculiarly  scented  plant. 

The  pocket  gophers  do  not  become  fat  and  are  evidently  active  all 
winter  under  the  cover  of  deep  snows,  although  probably  less  active 
during  the  very  cold  weather.  They  may  depend  in  part  on  their 
summer  stores  but  also  get  the  roots  and  vegetation  along  the  lines  of 
their  tunnels.  They  make  long  burrows  under  the  snow  and  later 
pack  them  full  of  earth  from  deeper  down,  leaving  snakelike  casts 
of  earth  to  mark  their  winter  work.  These  extensive  earth  plugs  re- 
main after  the  snow  is  melted  away  and  well  into  the  summer  to  show 
the  amount  of  work  carried  on  during  the  winter. 

Breeding  habits. — In  Thoniomys  fossor  the  mammae  are  arranged 
in  4  pairs — 2  pairs  of  inguinal  and  2  of  pectoral.  The  young  are 
probably  about  4  in  number  and  born  sometime  in  May  or  June,  as 
with  other  closely  related  species  of  the  same  group.  There  seem  to 
be  no  actual  dates,  however,  for  this  part  of  the  country,  even  of 
embryos  taken  from  specimens  collected,  but  the  nearly  half-grown 
young  are  caught  in  July  about  the  time  they  begin  to  move  about 
and  make  burrows  for  themselves.  There  is  evidently  but  one  litter 
raised  in  a  year,  so  that  the  increase  is  not  more  rapid  than  the  normal 
decrease  in  numbers. 

Enemies. — A  host  of  enemies  are  constantly  on  the  watch  for  these 
little  animals  as  they  are  apparently  a  favorite  food  with  hawks, 
owls,  weasels,  foxes,  bobcats,  badgers,  and  even  bears.  Weasels  enter 
the  burrows  and  capture  the  occupants  without  trouble  if  they  can 
succeed  in  getting  into  the  securely  closed  doorways.  This  is  usually 
accomplished  by  hunting  through  the  pocket-gopher  meadows  until 
a  doorway  is  found  through  which  the  animal  is  throwing  out  earth, 
when  there  is  no  escape  for  him.  Foxes  and  bobcats  also  pounce 
upon  them  when  they  are  throwing  out  earth,  and  hawks  and  owls 
pick  them  up  when  they  appear  above  ground.  Badgers  dig  for 
them,  but  probably  with  little  success,  as  it  might  take  several  days 
to  dig  out  the  total  length  of  one  burrow  and  make  sure  of  the 
occupant.  The  rough  holes  where  bears  have  dug  for  them  are 
occasionally  seen,  but  it  is  doubtful  if  they  often  meet  with  success 
or  if  the  game  is  worth  the  candle. 

Economic  status. — This  species  of  pocket  gopher  is  perhaps  of 
the  least  economic  importance  of  any  in  the  State,  as  it  lives  entirely 
above  the  zones  of  agriculture  and  as  its  work  is  mainly  beneficial 
rather  than  injurious  to  man's  interests. 

For  a  recent  account  of  the  habits  and  economic  status  of  the 
pocket  gophers,  see  Scheffer  (1931). 

THOMOMYS  FULVUS  FULVUS    (Woodhouse) 
Fulvous  Pocket  Gopher 
Geomys  fulvus  Woodhouse,  Acad.  Nat.  Sci.  Phila.  Proc.  6:  201,  1S52. 

Type. — Collected  at  San  Francisco  Mountain,  Ariz.,  October,  1851,  by  S.  W. 
Woodhouse. 
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General  characters. — Medium-sized  pocket  gophers,  dark,  rich,  rusty  brown 
in  color,  corresponding  well  with  the  color  of  the  lava  soil  on  which  they  are 
commonly  found.  In  fact,  the  whole  distribution  of  the  species  corresponds 
closely  with  the  area  of  old  lava  flows  in  New  Mexico  and  Arizona. 

Measurements. — The  males  average  in  total  length,  219;  tail,  70;  hind  foot, 
30  millimeters. 

Distribution  and  habitat. — The  widest  range  of  the  fulvous  pocket 
gopher  (pi.  13,  B)  is  in  the  plateau  country  of  Arizona,  but  it 
extends  into  western  New  Mexico  throughout  the  Mogollon  and  Zuni 
Mountain  region  west  of  the  Rio  Grande  and  over  the  Sacramento, 
San  Andres,  and  Manzano  Mountains  and  northward  along  the 
eastern  base  of  the  Sangre  de  Cristos  and  into  the  Ratons.  (Fig.  41.) 
The  range  lies  mainly  in  the  Transition  Zone,  but  in  the  higher 
mountains  not  occupied  by  others  this  species  extends  into  and  in 
some  cases  practically  through  the  width  of  the  Canadian  Zone. 
This  is  in  such  limited  areas,  however,  that  the  range  may  be  con- 
sidered as  mainly  Transition.  The  pocket  gophers  are  especially 
abundant  throughout  the  open  yellow  pine  forests  where  the  grassy 
parks  and  openings  are  thoroughly  plowed  and  worked  over  by  their 
numerous  burrows  and  mounds.  They  are  partial  to  mellow,  rich 
soil  and  the  vicinity  of  moist  and  fertile  valleys,  but  are  often  found 
on  stony  mesas  where  the  soil  is  so  scarce  that  a  burrow  sometimes 
has  to  be  abandoned  and  a  new  one  started  on  better  ground. 

General  habits. — Like  other  species  of  the  genus,  the  fulvous  pocket 
gophers  are  great  burrowers  and  spend  almost  their  entire  lives 
underground.  They  are  industrious  workers,  as  shown  by  the  numer- 
ous mounds  of  earth  thrown  up  at  frequent  intervals  along  the  line 
of  their  underground  tunnels.  Their  industry,  however,  seems  to 
depend  on  the  abundance  of  food,  and  in  places  where  large  edible 
roots  are  to  be  found  the  burrowing  is  less  extensive  and  the  mounds 
less  numerous  than  in  areas  where  vegetation  is  not  so  abundant 
and  where  it  is  necessary  to  cover  more  ground  to  obtain  their  food 
supply.  Around  some  favorite  plants  a  cluster  of  small  mounds  will 
remain  for  many  days,  while  in  other  places  a  line  of  mounds  will  be 
extended  at  the  rate  of  three  or  four  a  day,  and  at  intervals  of  6 
to  10  or  possibly  15  feet  apart.  At  this  rate  the  pocket  gophers 
travel  from  place  to  place,  always  exploring  for  food  and  rarely 
leaving  a  place  where  it  is  found  in  abundance.  During  warm 
weather  they  seem  to  be  active  both  night  and  day,  as  the  morning 
will  sometimes  show  a  number  of  fresh  mounds  thrown  up  overnight, 
and  at  any  time  of  day  one  may  encounter  a  fresh  mound  that  is 
being  built  up,  the  burrow  being  still  open,  the  pocket  gopher 
having  been  frightened  away  by  approaching  footsteps.  On  rare 
occasions  one  may  approach  so  cautiously  as  not  to  disturb  the 
worker  and  be  able  to  watch  its  operations  as  each  load  of  fresh, 
dark  earth  is  pushed  to  the  entrance  of  the  burrow  and  given  a  final 
quick  shove  that  sends  it  over  the  bank.  Sometimes  it  will  come 
entirely  out  of  the  burrow  or  a  little  more  to  push  the  load  of  dirt 
well  out  of  the  way  of  the  next  load,  but  more  often  only  its  head 
and  shoulders  appear  for  a  twinkling  as  it  throws  out  the  dirt  and 
dodges  back  out  of  sight  of  its  numerous  enemies. 

At  Cloudcroft,  in  the  Sacramento  Mountains,  the  writer  succeeded 
in  taking  a  dozen  snapshots  while  one  was  making  its  mound  by  the 
side  of  his  tent.     During  the  15  or  20  minutes  between  the  opening  of 
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its  burrow  at  the  surface  and  the  closing  of  its  doorway  after  the 
mound  was  built  up,  when  its  pockets  were  stuffed  with  food  from 
the  growing  vegetation,  it  did  not  get  more  than  its  full  length, 
including  tail,  from  the  entrance  of  its  burrow.  Before  throwing 
out  any  of  the  earth  it  gathered  the  stems  and  leaves  of  as  many 
plants  adjoining  the  burrow  as  it  could  stuff  into  its  pockets.  Then 
it  would  disappear  for  half  a  minute  and  reappear  with  a  load  of 
earth,  which  in  the  first  instance  was  pushed  well  out,  later  loads 
being  left  nearer  the  opening  until  finally  a  few  loads  were  pushed 
into  it  and  left  there  to  barricade  the  entrance.  There  was  no 
scratching  or  kicking  of  the  earth,  but  the  pocket  gopher  brought  out 
each  load  under  its  chin  half-encircled  by  its  arms  while  it  wheel- 
barrowed  itself  along  by  pushing  with  its  hind  feet.  Its  motions 
were  so  quick  that  the  dirt  would  often  actually  be  thrown  from 
it,  and  its  retreat  was  so  rapid  that  only  a  snapshot  could  register 
the  animal  distinctly.  The  pictures  unfortunately  were  so  small 
as  to  be  of  little  interest  and  some  were  blurred  by  the  swiftness 
of  its  motions.  It  was  a  rare  occasion,  however,  for  most  people 
who  live  in  pocket-gopher  country  have  never  seen  the  animal  alive 
unless  when  one  has  been  forced  out  of  its  burrow  by  irrigation 
water,  at  which  time  the  wet  and  muddy  pocket  gopher  is  a  most 
unattractive  animal  compared  with  the  clean,  smooth-furred,  little 
miner  seen  in  its  normal  dress. 

Food  habits. — As  with  all  pocket  gophers,  the  food  is  determined 
by  the  species  of  plants  that  are  available  in  their  habitat.  Almost 
all  bulbs  and  tender  roots  are  eaten,  but  certain  kinds  prove  more 
acceptable  than  others.  The  little  wild  onions  and  the  bulbs  of 
numerous  lilies  seem  to  be  favorite  food,  but  the  big,  fleshy  root 
of  a  thistle  or  burdock  or  some  of  the  perennial  sunflowers,  and  even 
the  poison  parsnip,  are  all  eagerly  eaten.  Leguminous  plants  seem 
to  be  favorites,  both  root  and  top,  and  one  is  often  followed  to  the 
surface  and  the  whole  plant  devoured  or  carried  away.  Cultivated 
plants,  including  potatoes,  and  all  root  crops,  as  well  as  all  kinds 
of  clover  and  alfalfa,  are  evidently  preferred  to  the  native  food,  as 
the  pocket  gophers  seem  to  gravitate  toward  them  and  rarely  leave 
them  for  outside  forage.  To  some  extent  they  store  up  food  for 
future  use,  but  as  they  are  active  throughout  the  winter  they  do  not 
provide  a  complete  winter  store. 

Breeding  habits. — Like  all  the  species  of  the  genus  occurring  in 
New  Mexico,  these  pocket  gophers  have  the  mammae  arranged  in  4 
pairs — 2  pairs  of  inguinal  ancl  2  of  pectoral.  The  writer  has  but  one 
record  of  the  number  of  young  in  a  litter  for  the  State:  A  female 
taken  on  May  12,  1906,  on  the  head  of  the  Mimbres  Kiver  contained 
6  embryos.  This  is  probably  about  the  maximum  for  the  species, 
as  other  species  with  the  same  number  and  arrangement  of  mammae 
usually  have  from  4  to  6  young.  Evidently  but  1  litter  is 
raised  in  a  season,  as  the  half-grown  young  began  to  get  into  the 
writer's  traps  in  June  and  July,  and  no  small  ones  were  caught  late 
in  the  season.  Practically  nothing  is  known  of  the  breeding  habits  of 
the  animals,  however,  as  their  life  is  mainly  underground.  By  the 
first  cold  weather  in  October  the  young  are  nearly  full  grown  and  are 
each  living  in  separate  burrows. 
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Economic  status. — As  the  greater  part  of  the  range  of  this  species 
covers  valleys  or  open  grazing  country,  there  is  little  damage  that 
they  can  do.  In  the  lower  part  of  their  range,  however,  they  come  in 
conflict  with  many  small  ranches  and  gardens,  where  they  cause  great 
annoyance  and  considerable  loss  by  destruction  of  crops.  Wherever 
opportunity  offers  they  quickly  find  a  potato  patch  or  garden,  and  if 
left  alone  a  few  of  them  will  almost  destroy  either.  They  also  do 
considerable  damage  in  grainfields  by  cutting  the  growing  grain  or 
covering  it  with  their  mounds.  In  gardens  and  small  fields  a  few 
traps  or  a  little  poison  administered  in  pieces  of  potato  will  soon 
eliminate  the  pocket  gophers  where,  if  left  to  themselves,  they  would 
do  serious  harm.  When  it  is  necessary  to  destroy  them  from  larger 
areas  more  systematic  methods  must  be  used.  Advice  in  this  respect 
may  be  obtained  from  Bureau  of  Biological  Survey. 

THOMOMYS  FULVUS  PERVAGUS  Merriam 
Espanola  Pocket  Gopher 

Thomomys  aureus  pervagus  Merriam,  Biol.  Soc.  Wash.  Proc.  14 :  110,  1901. 

Type. — Collected  at  Espanola,  N.  Mex.,  January  4,  1894,  by  J.  Alden  Loring. 

General  characters. — A  rather  large  species  averaging  somewhat  larger  than 
fulvus.     In  color  it  is  bright,  rusty  brown  all  over,  but  slightly  paler  below. 

Measurements. — Adult  males  measure :  Total  length,  about  239  ;  tail,  73 ;  hind 
foot,  32-33  millimeters. 

Distribution  and  habitat. — The  Espanola  pocket  gopher  is  found 
throughout  the  upper  Rio  Grande  Valley  from  Santa  Fe  north  to 
the  southern  part  of  the  San  Luis  Valley  in  Colorado,  mainly  in  the 
Upper  Sonoran  Zone.  There  are  specimens  from  near  Santa  Fe,  from 
Espanola,  Chama  River,  Abiquiu,  Rinconada,  Hondo  River  near  its 
junction  with  the  Rio  Grande,  Questa,  and  from  Antonito  just  over 
the  Colorado  line.  It  is  an  abundant  species  over  the  valley  bottoms 
and  along  the  valleys  of  the  side  streams  that  cut  through  the 
numerous  lava  fields  into  the  Rio  Grande.  The  soil  in  this  part  of 
the  valley  is  generally  a  mixture  of  lava  and  sand,  as  the  Rio  Grande 
cuts  through  a  long  lava  canyon  above  Rinconada,  and  the  many  side 
streams  bring  in  their  contributions  from  sandstone  cliffs  and  many 
varieties  of  soil  and  rock.  In  places  the  valley  where  these  pocket 
gophers  occur  has  a  surface  of  deep  loose  sand,  but  more  generally  it 
is  firm  and  rather  dark  brown  soil,  which  seems  to  bear  a  close  rela- 
tion to  the  color  of  the  pocket  gophers.  The  species  is  not  very 
widely  distributed  and  apparently  is  but  a  local  valley  form  of 
fulvus,  which  reaches  in  almost  typical  form  to  Glorieta  only  a  short 
distance  from  Santa  Fe,  where  pervagus  has  been  taken.  In  habits 
pervagus  is  more  like  aureus  from  the  fact  that  it  occupies  the  same 
type  of  valley  country,  and  it  is  not  improbable  that  intergradation 
may  some  time  be  traced  from  fulvus  through  it  to  aureus.  For  the 
present,  however,  there  are  no  specimens  showing  direct  connection. 

Food  habits. — In  the  Santa  Clara  Canyon  just  west  of  Espanola 
they  were  common  along  the  bottom  of  the  narrow  wide  valley 
extending  up  to  the  edge  of  the  yellow-pine  forest.  Many  of  these 
little  flats  have  been  cultivated  for  ages  by  the  cliff  dwellers  and 
Pueblo  Indians  and  support  an  abundant  growth  of  small  wild  pota- 
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toes  (Solarium  tuberosum) ,  of  which  the  pocket  gophers  seem  very- 
fond.  They  were  constantly  digging  among  these  plants,  and  a  num- 
ber of  the  tubers  were  found  in  their  pockets.  The  little  tender  roots 
that  bear  the  tubers  as  well  as  the  potato  tops  were  found  cut  off  at 
the  entrance  of  the  burrows.  Other  plants,  including  a  little 
Chenopodium  and  a  juicy  Senecio  were  also  found  in  their  pockets. 

Economic  status. — Much  of  the  valley  land  occupied  by  pervagus 
is  good  agricultural  and  fruit  land,  so  that  the  presence  of  these 
pocket  gophers  is  highly  detrimental  both  in  destroying  crops  and 
injuring  irrigation  ditches.  At  Espanola  and  along  the  Hondo 
River  they  were  abundant  in  the  alfalfa  fields,  where  an  attempt  was 
made  to  flood  their  burrows  and  force  them  out.  As  no  other  method 
was  used  to  destroy  them,  there  seemed  to  be  little  check  on  their 
abundance. 

THOMOMYS   FULVUS  TOLTECUS  Allen 

Toltec  Pocket  Gopher 

Thomomys  tolteeus  Allen,  Bui.  Amer.  Mus.  Nat.  Hist.  5 :  52,  1893. 

Type. — Collected  at  Colonia  Juarez,  Chihuahua,  Mexico,  autumn  of  1890  by 
A.  D.  Meed  on  the  Lumholtz  Expedition. 

General  characters. — A  large,  pale-colored  form  of  the  fulvus  group.  It  is 
slightly  larger  than  fulvus. 

Measurements. — An  adult  male  measures :  Total  length,  about  221 ;  tail,  72 ; 
hind  foot,  31.5  millimeters. 

Distribution  and  habitat. — The  Toltec  pocket  gopher  occupies  the 
valley  country  of  southwestern  New  Mexico,  southeastern  Arizona 
and  northern  Chihuahua,  mainly  in  the  Lower  Sonoran  Zone.  (Fig. 
41.)  Specimens  from  the  Upper  Sonoran  Zone  are  generally  more 
or  less  intermediate  between  fulvus  and  tolteeus.  Considerable  vari- 
ation is  shown  over  a  rather  wide  range,  but  in  its  typical  form  the 
species  agrees  very  well  in  color  with  the  dull-clay  or  sandy  desert 
valleys  that  it  occupies.  Locally  these  pocket  gophers  are  abundant 
in  the  more  fertile  spots  where  vegetation  is  sufficient  to  furnish  an 
adequate  food  supply.  They  are  absent,  however,  over  wide  spaces  of 
barren  mesa  where  plant  life  is  poor  and  scattered. 

General'  habits. — In  the  sandy  mellow  soil  where  these  pocket 
gophers  are  generally  most  abundant  their  mounds  and  burrows  are 
large  and  numerous.  If  vegetation  is  scarce  they  dig  farther  and 
faster  and  so  seem  always  able  to  maintain  an  adequate  supply  of 
food.  As  with  all  mammals,  and  in  fact  all  other  forms  of  life,  desert 
conditions  require  special  adaptations  and  modify  both  tastes  and 
habits.  As  many  of  the  plants  grow  largely  underground  with 
extensive  root  systems,  the  pocket  gophers  must  find  those  that  are 
acceptable  as  food  and  adapt  themselves  to  their  manner  of  growth. 
The  barren  surface  and  scorching  heat  of  the  summer  months  also 
call  for  special  adaptations,  but  the  pocket  gophers  in  their  subter- 
ranean galleries  have  many  advantages  over  other  mammals  with  less 
protected  homes.  They  are  to  a  great  extent  nocturnal,  though 
usually  active  during  the  cooler  morning  and  evening  hours.  Water 
in  a  free  state  seems  unnecessary,  and  the  desert  has  little  terror  for 
them. 
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Nothing  specific  is  known  of  the  breeding  habits  of  this  species 
except  that  the  mammae  are  arranged  in  four  pairs,  and  evidently 
but  one  litter  of  young  is  usually  raised  in  a  season. 

Food  habits. — Little  is  known  of  the  actual  species  of  food  plants 
selected  by  these  pocket  gophers,  except  that  they  often  collect  around 
patches  of  cactus  and  feed  upon  the  stems  and  fleshy  pads  where  they 
come  in  contact  with  the  ground  and  can  be  reached  from  the  burrow 
entrance.  Often  a  number  of  pocket-gopher  mounds  are  thrown  up 
in  and  around  a  patch  of  pricklypear  and  sometimes  the  inside  is 
hollowed  out  of  some  large  fleshy  cactus.  Koots  of  various  kinds 
seem  to  furnish  most  of  their  food,  and  it  is  probable  that  an  abun- 
dance of  moisture  is  found  in  them. 

Economic  status. — Though  the  pocket  gophers  are  but  moderately 
prolific,  their  enemies  are  numerous  in  the  desert  as  elsewhere,  and 
they  are  constantly  preyed  upon  by  coyotes,  foxes,  bobcats,  badgers, 
and  numerous  hawks  and  owls.  Their  numbers  are  thus  kept  down 
to  a  harmless  stage  in  the  open  country,  but  where  they  are  given 
special  protection  and  can  work  under  the  cover  of  ample  vegetation 
or  in  fields  of  grain  and  alfalfa  they  increase  more  rapidly  than  in 
the  open.  In  their  constant  search  for  better  and  more  abundant 
food  they  also  tend  to  collect  in  cultivated  or  protected  grounds  where 
they  often  do  serious  damage  to  farm  products.  They  fairly  revel 
in  alfalfa  fields,  where  their  large  mounds  cover  many  of  the  growing 
plants  while  they  feed  on  both  the  roots  and  tops.  A  large  number 
of  pocket  gophers  in  an  alfalfa  field  seriously  reduce  the  yield,  their 
mounds  make  it  necessary  to  cut  the  crop  at  a  higher  level  than 
would  otherwise  be  necessary,  and  the  stones  and  gravel  in  the 
mounds  dull  and  break  the  knives  of  the  mowing  machines. 

At  Garfield  and  Cuchillo  E.  A.  Goldman  found  them  very  abun- 
dant and  destructive  in  the  alfalfa  fields.     He  says : 

At  Cuchillo,  owing  to  the  uneven  surface  of  the  ground,  the  checks  are 
usually  small  and  little  land  can  be  flooded  at  a  time.  The  gophers  are 
therefore  able  to  escape  to  the  check  borders  and  when  the  water  has  soaked 
away  are  ready  to  resume  active  operations  in  the  alfalfa.  In  several  of  the 
fields  belonging  to  W.  W.  Martin  considerable  alfalfa  had  been  killed  by  the 
gophers.  A  slight  pull  on  the  dried  tops  sufficed  to  draw  the  plants  out  of  the 
ground  and  show  that  the  roots  had  been  eaten.  Some  alfalfa  tops  were  also 
bitten  off  at  the  surface  of  the  ground  within  reach  of  the  holes  that  had  been 
temporarily  opened  and  the  tops  were  drawn  into  the  holes  and  eaten.  As 
alfalfa  hay  is  worth  $25  per  ton  at  Cuchillo,  the  injury  to  the  crop  is  a  serious 
matter.  Mr.  Martin  also  complained  of  breaks  in  ditch  banks  through  the 
gopher  burrows.  At  Garfield  there  were  also  complaints  of  the  breaking  of 
large  ditch  banks  by  the  water  escaping  through  gopher  burrows. 

At  Redrock,  Goldman  also  reported  many  complaints  of  damage  by 
the  pocket  gophers,  both  in  destroyed  crops  and  in  the  weakening  of 
levees  and  ditch  banks  by  their  burrows.  In  grainfields  they  cause 
some  trouble  and  loss,  but  they  seem  less  attracted  to  fields  of  grain 
than  to  alfalfa.  In  vegetable  gardens  they  always  create  great  havoc, 
and  in  orchards  and  nurseries  their  mischief  is  perhaps  the  most 
serious  of  all.  The  roots  are  cut  from  the  small  trees  in  rapid 
sequence  and  even  old,  bearing  fruit  trees  are  often  seriously  injured 
or  killed  by  having  their  roots  destroyed.  In  many  cases  this  loss 
could  be  avoided  by  simple  methods  of  trapping  or  other  control 
methods. 
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THOMOMYS  FULVUS  INTERMEDIUS  Mearns 
Intermediate  Pocket  Gopher 
Thomomys  fulvus  intermedins  Mearns,  U.  S.  Natl.  Mus.  Proc.  19:719,  1897. 

Type. — Collected  at  summit  of  Huachuca  Mountains,  Ariz.,  September  6, 
1898,  by  E.  A.  Mearns  and  F.  X.  Holzner. 

General  characters. — A  small  southern  mountain  form  of  the  group,  consid- 
erably smaller  and  slightly  darker  than  fulvus,  with  a  distinctly  blackish 
dorsal  line  in  typical  specimens. 

Measurements. — Adult  males  measure:  Total  length,  about  200;  tail,  66; 
hind  foot,  26  millimeters. 

Distribution  and  habitat. — These  pocket  gophers  have  a  scattered 
distribution  on  the  tops  of  numerous  mountain  ranges  in  southeast- 
ern Arizona  and  southwestern  New  Mexico.  (Fig.  41.)  A  few 
specimens  from  the  higher  slopes  of  the  Animas  Mountains  consti- 
tute the  only  New  Mexico  records.  They  were  taken  in  the  Tran- 
sition Zone  from  near  the  base  to  the  summit  of  the  Animas  Peaks, 
or  from  about  5,800  to  8,000  feet.  They  occupy  the  more  open  slopes 
and  timbered  tops  of  the  ridges,  but  are  not  found  to  any  extent  in 
the  dense  chaparral  covering  a  large  part  of  the  range.  Nothing 
was  learned  of  their  habits  to  show  whether  they  differed  in  any  way 
from  other  species.  In  their  practically  uninhabited  area  they 
seem  to  be  of  no  economic  importance. 

THOMOMYS  MEARNSI  Bailey 

Mearns's  Pocket  Gopher 
Thomomys  mearnsi  Bailey,  Biol.  Soc.  Wash.  Proc.  27 :  117,  1914. 

.  Type.— Collected  at  the  Gray  ranch,  in  Animas  Valley,  southwestern  New 
Mexico,  August  10,  1898,  by  E.  A.  Goldman. 

General  characters. — Externally  this  species  closely  resembles  fulvus  to  which 
it  is  perhaps  nearest  related.  It  is  slightly  smaller  and  lighter  colored  and  is 
especially  characterized  by  its  slender  projecting  incisors. 

Measurements. — The  type,  an  adult  male,  measures:  Total  length,  220;  tail, 
67;  hind  foot,  31  millimeters. 

Distribution  and  hahitat. — A  few  specimens  of  the  very  peculiar 
Mearns's  pocket  gophers  were  collected  in  the  moist  soil  along  the 
edges  of  a  large  marsh  in  the  bottom  of  the  Animas  Valley  at  the 
Gray  ranch.  (Fig.  41.)  They  are  so  decidedly  different  from 
those  collected  in  the  dry  parts  of  the  valley  or  in  the  adjoining 
mountain  ranges  that  it  seems  necessary  to  recognize  them  as  dis- 
tinct from  either.  The  extent  of  their  range  is  entirely  unknown, 
but  it  is  not  improbable  that  they  follow  down  the  Animas  and 
possibly  through  the  San  Simon  Valley  into  Arizona.  The  strongly 
alkaline  soil  of  this  valley  bottom  may  have  some  bearing  on  the 
modifications  of  the  animals  through  a  long  period  of  time,  but  it 
seems  more  probable  that  the  hard  and  clayey  character  of  the  soil 
when  dry,  making  it  necessary  for  the  pocket  gophers  to  use  their 
incisors  in  extending  their  tunnels,  has  played  a  large  part  in  the 
modification  of  the  teeth  and  cranium.  The  actual  distribution  and 
habits  of  the  species  remain  to  be  worked  out. 
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THOMOMYS  BAILEYI  Merriam 
Sierra  Blanca  Pocket  Gopher 
Thomomys  bailey i  Merriam,  Biol.  Soc.  Wash.  Proc.  14 :  109,  1901. 

Type. — Collected  at  Sierra  Blanca,  Tex.,  December  28,  1889,  by  Vernon 
Bailey. 

General  characters. — In  external  appearance  not  very  different  from  lachuguil- 
la,  but  the  skull  indicates  an  animal  of  a  very  different  type,  with  a  short, 
wide  cranium  and  very  protruding  incisors. 

Measurements. — An  adult  male  measures:  Total  length,  215:  tail,  64;  hind 
foot,  31  millimeters.  Average  of  five  females:  212;  69;  29  millimeters, 
respectively. 

Distribution  and  habit. — The  species  baileyi  is  known  from  only 
two  localities,  by  a  series  of  specimens  collected  at  Sierra  Blanca, 
Tex.,  in  1889;  and  another  series  collected  near  Tularosa,  N.  Mex.,  in 
1902.  (Fig.  41.)  It  is  apparently  an  Upper  Sonoran  form  occupy- 
ing the  open  mesa  country  about  Sierra  Blanca  and  extending  up  the 
western  foothills  of  the  Sacramento  Range  along  the  eastern  border 
of  the  Great  Tularosa  Valley. 

General  habits. — At  Sierra  Blanca  these  pocket  gophers  were 
abundant  but  harmless,  as  no  agriculture  was  possible  in  that  region, 
but  at  Tularosa,  Gaut  reported  them  as  very  abundant  along  the  foot- 
hills of  the  Sacramento  Mountains  east  of  town  and  in  the  alfalfa 
fields  on  the  different  ranches  about  Tularosa  where  they  did  serious 
damage  to  the  alfalfa  and  to  the  irrigation  ditches.     He  says : 

One  rancher  tells  me  that  his  alfalfa  crop  is  about  half  as  large  as  it  should 
have  been  this  season,  owing  to  the  fact  that  the  gophers  prevented  him  from 
irrigating  it  sufficiently.  They  have  made  underground  tunnels  that  carried 
the  water  off  in  streams  and  wasted  what  was  needed  for  the  crop. 

These  few  notes  show  practically  all  that  is  known  of  this  species. 

THOMOMYS  LACHUGUILLA  Bailey 
Lechtjgutlla  Pocket  Gopher 

Thomomys  aureus  laehuguilla  Bailey,  Biol.  Soc.  Wash.  Proc.  15 :  120,  1902. 

Type. — Collected  at  El  Paso,  Tex.,  September  24,  1901,  by  Vernon  Bailey. 

General  characters. — This  little,  pale,  buffy -yellow  gopher,  which  was 
described  from  specimens  collected  at  El  Paso,  Tex.,  as  a  subspecies  of  aureus, 
apparently  is  not  closely  connected  with  either  the  aureus  or  fulvus  groups,  and 
until  more  is  known  of  its  range  and  characters  its  affinities  will  remain  in 
doubt,  and  it  had  better  stand  alone. 

Measurements. — Adult  males  measure:  Total  length,  about  202;  tail,  61; 
hind  foot,  27  millimeters. 

Distribution  and  habitat. — The  little  desert  Lechuguilla  pocket 
gophers  are  common  in  the  gulches  of  the  lower  foothills  of  the 
Franklin  and  Organ  Mountains.  (Fig.  41.)  They  have  a  more 
extensive  range  farther  down  the  Rio  Grande  Valley  in  Texas,  but 
reach  their  northern  limit,  so  far  as  known  at  the  present  time,  along 
the  foothill  slopes  of  the  Organ  Mountains  in  New  Mexico.  Gaut 
collected  specimens  near  the  Cox  ranch  on  the  east  side  of  the 
mountains,  and  some  small  pocket-gopher  hills  that  the  writer  saw  on 
the  west  side  of  the  range  were  probably  made  by  this  species.  Some 
pocket  gophers  seem  to  be  abundant  over  the  higher  slopes  of  the 
Organ  Mountains,  but  as  no  specimens  have  been  collected,  it  is 
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very  doubtful  whether  they  are  this  species  or  the  larger,  darker 
colored  fulvus,  which  occupies  the  San  Andres  Mountains  farther 
north. 

General  habits. — These  are  typical  desert  pocket  gophers,  occu- 
pying the  mellowest  spots  they  can  find  on  arid  mesas  and  in  sandy 
gulches  over  the  hot  Lower  Sonoran  Zone.  They  have  a  very  inter- 
rupted range.  One  may  travel  for  miles  over  barren  mesas  where  no 
trace  of  their  mounds  is  seen,  and  then  find  a  few  in  a  sandy  gulch 
where  a  little  moisture  collects  and  plants  can  live.  In  color  as  well 
as  food  habits  they  are  thoroughly  adapted  to  their  desert  environ- 
ment and  probably  lead  as  comfortable  lives  as  other  species  in  richer 
surroundings.  In  the  region  about  El  Paso  and  farther  south  they 
feed  quite  extensively  on  the  tender  and  starchy  heart  of  the  lechu- 
guilla  (Agave  lecheguilla) .  This  plant  is  so  protected  by  hooks  and 
spines  from  other  animals  that  it  grows  in  abundance  in  many  parts 
of  the  desert  but  is  readily  attacked  by  the  pocket  gophers  from 
underground  and  its  whole  inside  store  of  plant  food  is  eaten  out. 
Many  species  of  cactus  are  also  used  for  food.  The  large  devil's-head 
cactus  is  burrowed  into  from  beneath  and  the  inside  is  eaten  out, 
while  the  green  pads  and  stems  of  pricklypear  are  eaten  aboveground. 
Apparently  yuccas  and  many  other  desert  plants  are  also  eaten  by 
these  pocket  gophers,  but  in  reality  very  little  is  known  of  their 
habits.  As  they  rarely  live  where  there  are  ranches  or  settlements, 
there  are  no  complaints  against  them. 

THOMOMYS  PERPALLIDUS  AUREUS  Allen 

Golden  Pocket  Gopher  ;  Nazxtza  of  the  Navajo  Indians 
Thomomys  aureus  Allen,  Bui.  Amer.  Mus.  Nat.  Hist.  5 :  49,  1893. 

Type.— Collected  at  Bluff,  Utah,  May  12,  1892,  by  Charles  P.  Rowley. 

General  characters. — One  of  the  largest  pocket  gophers  occurring  in  New 
Mexico,  with  upper  parts  normally  of  a  beautiful  golden-buff  color  and  under- 
pays pale  buff  or  whitish. 

Measurements. — The  males  measure  :  Total  length,  about  240 ;  tail,  73 ;  hind 
foot,  31  millimeters. 

Distribution  and  habitat. — The  golden  pocket  gophers  are  valley 
dwellers,  partial  to  mellow  sandy  soil  and  to  some  extent  associated 
with  the  region  of  bright-red  and  yellow  sandstone  cliffs  occupying 
so  much  of  northwestern  New  Mexico  (fig.  41),  northeastern  Arizona 
and  southern  Utah.  As  with  other  species,  the  color  of  the  soil  in 
which  they  live  is  to  a  great  extent  imitated  in  their  pelage.  In  New 
Mexico  they  occupy  the  Great  San  Juan  Valley  and  the  Kio  Grande 
Valley  from  Socorro  to  Bernalillo.  These  areas  are  probably  con- 
nected through  the  valleys  of  the  Puerco  and  San  Jose  with  the  San 
Juan  and  Zuni  River  Valleys.  In  New  Mexico  and  throughout  the 
range  of  the  typical  form  it  is  a  purely  Upper  Sonoran  species.  Two 
specimens  collected  on  the  Chama  River  near  the  little  village  of 
Gallina  and  another  near  El  Vado  seem  to  be  referable  to  aureus 
rather  than  to  any  other  of  the  surrounding  forms,  although  these 
localities  are  apparently  cut  off  from  the  main  range  of  the  species. 
Their  characteristic  large  holes  were  also  seen  in  the  Quemado  Valley 
south  of  the  Zuni  Mountains,  and  specimens  were  taken  though  not 
saved.     It  is  not  improbable  that  they  have  a  continuous  range  from 
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the  San  Augustine  Plain  through  the  narrow  gap  between  the  east 
and  west  Datil  Ranges  to  the  Zuni  River  Valley.  They  are  most 
abundant  in  the  mellowest,  and  most  fertile  valleys,  but  their  big, 
sandy  mounds  are  often  seen  through  the  dry  parts  of  the  valleys  and 
in  sandy  washes,  even  where  vegetation  is  scant  and  poor. 

General  habits. — In  no  radical  way  do  the  habits  of  these  pocket 
gophers  differ  from  those  of  others  of  the  genus.  In  the  mellow 
soil  of  their  habitat  their  burrows  are  large,  and  the  mounds  of 
loose  sand  thrown  out  often  contain  a  bushel,  or,  in  some  cases, 
several  bushels  of  material.  Digging  is  easy  and  rapid,  and  they 
cover  more  ground  with  their  burrows  and  mounds  than  any  species 
of  equal  size  on  less  mellow  soils.  On  poor  soil  the  burrows  are 
extended  in  direct  lines  until  more  fertile  areas  are  encountered, 
when  they  congregate  and  remain  as  long  as  food  is  abundant.  In 
some  cases  where  food  is  scarce,  it  is  possible  that  they  even  leave 
their  burrows  and  travel  overland  until  more  favorable  locations  are 
found,  but  there  is  little  evidence  to  show  that  any  of  them  ever 
leave  the  burrows,  except  males  in  search  of  mates  during  the  mating 
season.  Two  pocket  gophers  are  seldom  caught  in  one  burrow,  but 
occasionally  this  happens  during  the  early  spring.  If  they  were  in 
the  habit  of  moving  about  at  any  distance  from  their  burrows,  their 
peculiar  tracks  would  certainly  show  in  the  very  mellow  sand  where 
they  live.  During  years  of  trapping  and  observation  of  their  habits, 
the  writer  has  never  detected  their  tracks  at  more  than  a  foot  from 
the  freshly  opened  burrows.  They  seem  to  be  about  equally  active 
during  the  day  and  night,  but  during  the  daytime  are  most  active 
in  the  morning  and  evening  hours,  and  it  is  very  probable  that  their 
nocturnal  activity  is  also  mainly  near  evening  and  morning. 

In  trapping  for  them  along  the  Rio  Grande,  Loring  in  1894  re- 
ported them  as  especially  abundant  at  Bernalillo,  Albuquerque, 
Belen,  Socorro,  and  Marcial.  They  were  abundant  over  the  valleys, 
but  seemed  partial  to  the  railroad  bank,  where  he  said  they  would 
throw  up  their  mounds  at  distances  of  about  20  feet  apart,  or  again 
in  groups,  close  together.  In  removing  the  earth  from  their  burrows 
in  some,  one  might  find  the  hole  near  the  surface  and  in  others 
be  compelled  to  dig  from  1  to  2  feet  before  finding  the  open  burrow. 
When  caught,  several  specimens  had  small  pieces  of  roots  in  their 
cheek  pouches.  On  being  released  from  the  traps,  he  says,  they 
would  fight  like  little  bulldogs.  At  Socorro,  E.  A.  Goldman  found 
them  especially  abundant  in  alfalfa  fields  on  the  river  flats,  where 
they  were  doing  considerable  damage  to  the  alfalfa  and  other  crops, 
and  there  were  some  complaints  of  their  burrowing  into  ditch  banks. 

Food  habits. — As  in  other  species,  the  food  of  the  golden  pocket 
gopher  includes  a  great  variety  of  vegetation,  both  roots  and  tops 
of  such  wild  and  domestic  plants  as  they  encounter.  Evidently  the 
greater  part  of  their  food  comes  from  underground  vegetation,  but 
the  material  in  the  alimentary  canals  the  writer  has  found  decidedly 
green.  In  some  cases,  however,  the  stomach  is  filled  entirely  with 
the  white  pulp  of  roots  and  underground  vegetation.  At  the  base 
of  the  Bear  Spring  Mountains  and  on  the  San  Augustine  Plains, 
Hollister,  while  collecting  series  of  specimens,  reported  numerous 
cuttings  of  roots  and  grass  and  wheat  stems  found  in  digging  out  the 
burrows.     These  were  evidently  food  caches  put  away  for  future, 
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if  not  for  winter,  use,  as  they  were  found  late  in  September  and 
early  in  October. 

Economic  status. — This  species  of  pocket  gopher  is  peculiarly 
destructive  to  farm  crops,  not  only  from  its  large  size,  but  from  its 
abundance  in  some  of  the  most  fertile  agricultural  valleys  of  the 
State,  and  in  a  region  where  irrigation  ditches  are  depended  upon 
for  practically  all  the  agriculture.  The  pocket  gophers  congregate 
in  fields,  gardens,  and  orchards  but  are  especially  partial  to  alfalfa 
fields  where  they  do  considerable  damage.  In  the  San  Juan  Valley 
in  October  of  1908  they  were  abundant  over  most  of  the  farms  and 
orchards  of  the  valley.  At  Fruitland,  Clarence  Birdseye  was  told 
by  L.  C.  Burnham,  who  had  lived  there  for  some  years,  that  in  one 
day  he  had  driven  out  and  killed  130  pocket  gophers  by  turning  the 
water  from  the  irrigation  ditches  into  their  burrows.  Mr.  Collier  at 
Fruitland  also  said  that  many  of  his  fruit  trees  leaned  in  one  direc- 
tion or  another,  because  the  pocket  gophers  had  cut  off  part  of  the 
roots.  In  spite  of  irrigation  the  animals  were  still  common  in  his 
orchards  and  fields  and  no  effort  was  being  made  to  destroy  them. 
There  were  also  many  complaints  of  their  injury  to  ditches  in  this 
rich  farming  and  fruit  valley.  Near  the  pueblo  of  Zuni  when  the 
writer  was  camping  there  in  September,  1908,  a  large  Government 
irrigation  ditch  had  been  recently  completed.  The  banks  of  the 
ditch  had  been  finished  for  some  time,  but  the  water  had  not  yet 
been  turned  in,  and  at  frequent  intervals  pocket  gophers  as  well  as 
other  rodents  had  taken  up  their  residence  in  the  banks  of  the  ditch 
and  were  throwing  out  mounds  of  earth  on  both  sides,  showing  that 
their  burrows  must  penetrate  back  and  forth  from  the  inner  to  the 
outer  surface.  As  the  ditch  followed  for  miles  along  the  side  of  the 
valley  the  ground  on  the  lower  side  was  below  the  water  level  of  the 
ditch,  so  that  as  soon  as  the  water  was  turned  in  and  found  its  way 
to  the  pocket-gopher  burrows  there  would  be  numerous  breaks  in  the 
bank.  This  is  the  inevitable  history  of  sidehill  ditches  in  a  pocket- 
gopher  country,  as  long  as  the  animals  are  allowed  to  remain  within 
reach  of  them.  In  small  local  ditches  the  pocket  gophers  also  fill  a 
great  part  of  the  ditch  by  throwing  their  earth  out  of  the  banks 
along  its  sides  and  when  the  ditches  are  dry  by  throwing  up  their 
mounds  along  the  bottom  as  well  as  sides.  It  is  especially  important 
to  be  able  to  control  their  abundance  on  irrigated  farms.  The 
Bureau  of  Biological  Survey  is  always  ready  to  give  directions  for 
controlling  pocket  gophers  in  special  cases  that  are  not  easily 
handled. 

THOMOMYS  APACHE  Bailey 

Apache  Pocket  Gopher 
Thomomys  apache  Bailey,  Biol.  Soc.  Wash.  Proc.  23 :  79,  1910. 

Type. — Collected  at  Lake  La  Jara,  on  the  Jicarilla  Apache  Indian  Reserva- 
tion, N.  Mex.,  September  10,  1904,  by  James  H.  Gaut. 

General  characters. — The  largest  and  darkest  colored  pocket  gopher  in  New 
Mexico ;  it  is  very  dark  buffy  gray  and  in  some  specimens  almost  black. 

Measurements. — The  type,  an  old  male,  measures :  Total  length,  250 ;  tail,  S5 ; 
hind  foot,  34  millimeters. 

Distribution  and  habitat. — These  big  Apache  pocket  gophers  were 
found  in  Transition  Zone  at  Lake  La  Jara,  Stinking  Spring  Lake 
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[Burf ord  Lake] ,  and  Horse  Lake  on  the  Jicarilla  Indian  [Reservation 
and  on  top  of  the  southern  end  of  the  Chuska  Mountains  on  the 
Apache  Reservation.  (Fig.  41.)  In  every  locality  where  collected 
they  were  found  occupying  the  rich,  black  soil  along  the  borders 
of  little,  inland  lakes.  Apparently  they  represent  a  Transition 
Zone  form  of  the  T.  perpallidus  aureus  group,  which  has  locally 
become  strongly  modified  by  environment  and  adapted  to  a  higher 
zone  than  their  nearest  relative,  aureus.  Two  localities  from  which 
they  have  been  taken  are  separated  by  150  miles  of  Upper  Sonoran 
desert  where  aureus  occurs.  There  can  be  no  possible  continuity 
of  range  between  these  localities  and  evidently  the  form  has  de- 
veloped independently  along  so  exactly  parallel  lines  as  to  be  indis- 
tinguishable from  the  different  localities.  Large  series  of  specimens 
are  very  uniform  in  character  and  in  neither  locality  do  they  seem 
to  intergrade  with  other  species  outside  of  their  lake  borders. 

General  habits. — In  the  moist  earth  surrounding  the  shores  of  a 
large  number  of  shallow  desert  lakes  these  pocket  gophers  throw  up 
numerous  large  mounds  of  black  earth.  The  burrows  as  well  as  the 
mounds  are  large,  and  in  trapping  the  animals  the  writer  found  it 
necessary  to  fasten  the  traps  so  they  would  not  be  drawn  down  the 
burrows.  Often  the  ground  was  wet  and  the  mounds  muddy,  and  in 
some  cases  the  bottoms  of  the  burrows  contained  water  that  had 
seeped  through  from  the  edge  of  the  lake.  An  abundance  of  plant 
food  is  always  available  along  these  lake  borders  where  the  pocket 
gophers  have  grown  to  a  large  size  compared  with  surrounding  spe- 
cies. No  specific  notes  were  obtained  on  their  food  habits,  but  in  the 
midst  of  abundant  vegetation  they  evidently  obtained  an  ample  sup- 
ply. In  the  areas  where  they  were  taken  there  is  no  attempt  at  agri- 
culture, so  that  they  are  practically  harmless  and  possibly  of  some 
benefit  to  the  soil  and  grazing. 

CRATOGEOMYS  CASTANOPS    (Baird) 
Chestnut  Pocket  Gopher  m 

Pseudostoma  castanops  Baird,  Rpt.  Standsbury's  Expedition  to  Great  Salt  Lake, 

p.  313,  1852. 
Oeomt/s  clarkii  Baird,  Acad.  Nat  Sci.  Philadelphia  Proc.  7:  332,  1855.     Type 

from  El  Paso. 

Type. — Collected  near  Bents  Fort  (Las  Animas),  Colo.,  prior  to  1860  by 
Lieutenant  Abert. 

General  characters. — Size  slightly  larger  than  that  of  any  other  pocket 
gopher  in  New  Mexico ;  colors  dull  yellowish  brown  above,  slightly  lighter  below ; 
skull  broad  and  heavy ;  each  upper  incisor  with  a  single  middle  groove. 

Measurements. — An  adult  male  topotype  measures  in  total  length,  295;  tail, 
95 ;  hind  foot,  37  millimeters. 

Distribution  and  habitat. — The  big  pocket  gophers,  C.  castanops 
(pi.  13,  C),  occupy  practically  all  of  the  Lower  Sonoran  valleys  of 
New  Mexico  east  of  the  Rio  Grande  and  extend  in  a  few  places  up 

22  The  name  "  chestnut-faced  pocket  gopher "  is  entirely  inappropriate  as  a  common 
name,  as  its  Latin  equivalent  was  applied  to  the  type  specimen  on  the  supposition  that 
the  molt  line,  which  had  progressed  to  the  back  of  the  head  and  left  the  fresh  dark  pelage 
of  the  head  and  face  in  sharp  contrast  to  the  old  faded  pelage  of  the  rest  of  the  body, 
was  a  permanent  color  pattern.  The  whole  upper  parts  are  practically  uniform  in  color 
when  in  the  same  condition,  but  the  molt  begins  at  the  nose  and  progresses  backward  to 
the  tail  with  a  sharply  defined  margin.  The  fresh  pelage  is  a  dull  yellowish  chestnut ; 
the  faded  coat  at  time  of  molting  is  much  paler. 
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the  valleys  into  the  edge  of  the  Upper  Sonoran.  (Fig.  42.)  Speci- 
mens from  El  Paso  and  Albuquerque  mark  the  western  border  of 
their  range.  They  are  partial  to  the  mellow  rich  soil  of  the  valleys, 
and  are  especially  abundant  throughout  the  Pecos  Valley  and  locally 
in  parts  of  the  Rio  Grande  and  Tularosa  Valleys.  In  two  localities 
they  occur  in  the  Upper  Sonoran  Zone — near  Weed  on  a  branch  of 
Penasco  Creek  and  from  somewhere  near  Chico  in  Colfax  County. 
The  specimens  from  both  of  these  localities  are  abnormally  small, 
which  probably  indicates  an  unsuitable  environment.  There  seems  to 
be  no  appreciable  variation  in  the  species  throughout  the  United 
States  part  of  its  range.  A  series  of  specimens  from  the  type  locality 
near  Las  Animas,  Colo.,  and  from  El  Paso,  Tex.,  near  the  type 
locality  of  Baird's  clarkii  are  indistinguishable.  At  Albuquerque 
Loring  collected  specimens  and  found  them  common  in  1894,  and 
the  writer  has  several  times 
observed  numerous  large 
earth  mounds  over  the  mel- 
low soil  of  the  Rio  Grande 
Valley  in  that  vicinity. 
At  Eddy  (now  Carlsbad) 
Dutcher  collected  them  in 
1892,  and  in  1901  the  writer 
traced  them  all  over  that 
part  of  the  Pecos  Valley. 
The  f  ollowingyear  Hollister 
and  he  collected  two  speci- 
mens on  the  east  slope  of 
the  Sacramento  Mountains 
at  6,000  feet  altitude  and 
found  their  big  mounds 
lower  down  on  both  sides  of 
the  range.  They  were  also 
found  common  about  Ros- 
well,  and  Hollister  collected 
specimens  and  reported 
them  at  various  localities 
along  the  Pecos  River  Val- 
ley north  to  Santa  Rosa.  Gaut  collected  one  specimen  at  the  west 
base  of  the  Jicarilla  Mountains  but  could  find  no  trace  of  others 
in  that  region.  He  found  them  abundant,  however,  in  the  Tularosa 
Valley,  and  collected  series  at  points  9  miles  south  of  Tularosa  and 
near  Parker  Lake  at  the  east  base  of  the  Organ  Mountains.  They 
are  common  along  both  sides  of  the  Rio  Grande  Valley,  at  El  Paso, 
Tex.,  and  southward  through  western  Texas  into  Mexico,  but  their 
range  does  not  extend  eastward  beyond  the  region  of  mesquite. 

General  habits. — In  the  rich  mellow  soil  of  the  valleys  these  large 
chestnut  pocket  gophers  multiply  until  their  great  mounds  often 
cover  a  large  part  of  the  best  agricultural  land.  They  avoid  the 
hard  soil  of  the  arid  mesas  and  the  upper  slopes  but  extend  their 
range  as  far  as  possible  along  the  valleys  and  side  streams,  which 
furnish  moisture  and  fertility.  At  Santa  Rosa  they  were  especially 
numerous  and  active  in  the  mellow  sand  of  the  valley  along  the  river 
flats  and  in  the  big  meadows  east  of  town.    A  few  were  scattered 


Figure   42. — Distribution   of  the   chestnut  pocket 
gopher.     Cratogeomys  castonops,  in  New  Mexico 
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along  the  Piedras  Negras  Creek  Valley  and  thence  eastward  through 
the  low  gap  to  the  valley  of  the  Red  River,  where  they  were  again 
abundant  in  the  mellow  soil  of  its  valley.  So  long  as  the  soil  is 
mellow  and  rich  and  full  of  succulent  vegetation  and  tender  roots, 
they  seem  to  have  no  choice  between  loose  sand  and  rich  black  loam. 
In  the  sandy  soil,  however,  their  hills  are  larger  and  apparently 
more  numerous,  either  because  it  is  necessary  to  dig  farther  to  find 
their  food  supply  or  because  the  digging  is  easier  and  the  same 
amount  of  work  carries  them  farther  along  and  turns  up  more 
fresh  earth.  Their  mounds  are  often  2  or  3  feet  in  diameter  and  6 
or  8  inches  high  and  are  scattered  along  the  line  of  the  underground 
burrows  at  intervals  of  10  to  20  feet. 

Food  habits. — Like  other  members  of  the  genus,  these  pocket 
gophers  feed  largely  on  roots  obtained  from  their  underground  tun- 
nels, but  they  also  gather  green  vegetation  from  about  the  openings 
that  they  make  in  throwing  the  loose  earth  from  the  burrows.  Any 
plants  within  reach  are  cut  off  at  the  bottom  and  drawn  down  until 
they  can  be  cut  into  suitable  sections  for  carrying  in  the  cheek 
pouches,  which  are  stuffed  until  widely  distended.  A  great  variety 
are  eaten,  but  the  clovers  and  related  plants  seem  to  be  favorite 
foods.  At  Carlsbad  the  pocket  gophers  were  found  sparingly  in 
the  edges  of  the  alfalfa  fields,  but  irrigation  kept  them  out  of  the 
central  part  of  the  best  fields.  The  stomachs  of  those  examined 
sometimes  showed  only  green  vegetation,  but  usually  contained  a 
large  portion  of  light-colored  pulp  from  the  roots  and  underground 
vegetation  ground  so  finely  that  the  species  could  not  be  determined. 
The  plants,  leaves,  and  stems  found  in  the  pouches  give  a  good  idea 
of  the  food  list,  and  the  damage  done  in  gardens  and  orchards  adds 
additional  species. 

Breeding  habits. — Little  is  known  of  the  breeding  habits  of  this 
species  or  of  their  underground  habits  in  general.  The  females  have 
three  pairs  of  mammae,  which  is  the  usual  number  in  Geomys,  and 
it  is  probable  that  the  young  vary  in  number  from  three  to  six.  It 
is  onljr  when  the  young  are  old  enough  to  leave  the  nest  and  travel 
about  the  burrows  that  they  are  caught  in  traps,  and  then  they  are 
rarely  less  than  half  grown.  When  nearly  full  grown  they  evidently 
leave  the  parental  burrows  and  start  new  tunnels  for  themselves, 
as  a  burrow  rarely  contains  more  than  one  adult.  They  do  not 
hibernate  but  are  active  throughout  the  year. 

Economic  status. — The  fact  that  these  pocket  gophers  occupy 
the  most  fertile  parts  of  the  valleys,  together  with  their  large  size 
and  the  large  quantities  of  earth  that  they  throw  out  of  their  bur- 
rows, makes  them  especially  obnoxious  tenants  on  well  cultivated 
farms.  In  places  they  do  considerable  damage  in  orchards,  gardens, 
and  potato  fields  by  eating  the  roots,  tubers,  and  other  underground 
parts  of  trees  and  plants.  In  alfalfa  fields  and  meadows  their  earth 
mounds  cover  and  destroy  a  part  of  the  crop,  and  in  addition  they 
eat  the  stems  and  roots.  Their  mounds  are  very  troublesome  to  the 
farmer  in  mowing,  as  the  sickle,  if  lowered  to  obtain  the  full  cut,  is 
sure  to  run  through  the  heaps  of  sand  and  gravel  and  be  seriously 
dulled.  The  pocket  gophers  are  easily  trapped,  however,  and  with  a 
little  effort  the  farm  land  can  be  kept  clear  of  them. 
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Three  Genera  of  New  Mexico  Pocket  Gophers 

A,  Desert  pocket  gopher  (Genmys  arewarhts)  burrowing  in  irrigation 
ditch  bank  at  Mesilla  Park;  B,  fulvous  pocket  gopher  (Thomomys 
fulvus  fulvus)  filling  its  pockets  with  green  leaves  near  its  burrow 
at  Cloudcroft;  C,  chestnut-faced  pocket  gopher  (Cratogeomys 
castanops)  starting  a  new  burrow  on  the  prairie  at  Clayton. 
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GEOMYS  ARENARIUS  Merriam 
Desert  Pocket  Gopher 
Geomys  arenarius  Merriam,  North  Amer.  Fauna  No.  8,  p.  139,  1895. 

Type. — Collected  at  El  Paso,  Tex.,  December  14,  1889,  by  Vernon  Bailey. 

General  character's. — Size,  medium;  tail  rather  long  for  a  pocket  gopher; 
colors  pale  buffy  brown  above;  lower  parts  pale  buffy  or  whitish,  in  many 
specimens  with  irregular  patches  of  pure  white  over  throat,  breast,  and  belly. 
Upper  incisors  with  a  deep  middle  and  shallow  inner  groove  down  the  front 
of  each. 

Measurements. — The  type,  an  adult  male,  measures:  Total  length,  258;  tail, 
88 ;  hind  foot,  33  millimeters. 

Distribution  and  habitat. — The  pale,  sand-colored  desert  pocket 
gopher  (pi.  13,  A)  inhabits  the  Rio  Grande  Valley  from  El  Paso 
north  to  Las  Cruces  and 
probably  somewhat  farther, 
and  specimens  have  been 
taken  as  far  west  as  Deming 
and  to  latitude  30°  15'  on 
the  Mexican  boundary. 
(Fig.  43.)  Specimens 
from  Monahans,  Tex.,  are 
also  referred  to  this  spe- 
cies, which  very  probably 
follows  up  the  sand-dune 
area  into  southeastern  New 
Mexico.  This  is  a  sand-lov- 
ing species  of  the  Lower 
Sonoran  valleys  and  in  dis- 
tribution is  probably  cut  off 
from  any  other  species  of 
the  genus. 

General  habits. — In  De- 
cember, 1889,  the  writer 
found  these  pocket  gophers 
abundant  over  the  sandy 
river  valley  below  El  Paso, 
and  up  to  nearly  Christmas 

they  were  actively  extending  their  burrows  and  throwing  up  fresh 
mounds  of  the  moist  light  sand.  A.  K.  Fisher  also  collected  them 
on  these  sandy  bottoms  in  1894,  and  Loring  found  them  in  the 
same  year  on  both  sides  of  the  Rio  Grande.  At  Deming  they  were 
common  in  the  mellow  sand  along  the  Rio  Mimbres  in  December, 
1889,  and  several  specimens  were  collected.  At  Las  Cruces,  Loring 
caught  a  series  of  specimens  in  June,  1894,  where  he  found  them 
abundant  in  the  railroad  grade  about  2  miles  north  of  town.  In 
1909  E.  A.  Goldman  found  them  common  about  Las  Cruces,  espe- 
cially in  alfalfa  fields  and  orchards.  He  reported  one  caught  in 
gravelly  soil  on  the  mesa  3  or  4  miles  east  of  Las  Cruces  but  found 
that  they  generally  preferred  the  softer  soil  in  the  bottom  of  the 
valley.  The  hills  thrown  up  were  so  large  that  the  loss  of  alfalfa 
covered  by  them  was  considerable.  There  were  also  complaints  of 
damage  from  breaks  in  ditch  banks  where  they  were  at  work. 


Figure  43. — Distribution  of  pocket  gophers  of  the 
genus  Geomys  in  New  Mexico  :  1,  Geomys  brevi- 
ceps  llanensis;  2,  G.  arenarius.  Type  locality 
circled 
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At  Mesilla  Park  in  November,  1909,  the  writer  found  them  numer- 
ous all  over  the  valley  bottoms,  especially  in  fields  and  along  irriga- 
tion ditch  banks.  The  experiment-station  fields,  orchards,  and 
grounds  were  full  of  them.  In  a  10-acre  alfalfa  field  there  were 
approximately  eight  pocket  gophers  to  the  acre,  with  an  average  of 
50  mounds  to  a  gopher.  On  one  sandy  place  the  writer  counted  40 
mounds  in  a  row,  pushed  up  by  one  big  pocket  gopher  after  the  last 
rain,  probably  within  two  weeks.  These  mounds  averaged  about  5 
feet  apart,  with  a  peck  of  sand  to  each.  A  pocket  gopher  at  work  in 
the  lawn  of  the  farm  at  Mesilla  Park  had  thrown  up  about  two 
dozen  hills  and  if  left  alone  would  have  plowed  over  most  of  the 
lawn  by  spring.  The  writer  set  a  trap  and  caught  the  animal  with 
about  5  minutes  work  and  could  just  as  easily  have  caught  others  in 
the  lawns  about  the  other  buildings. 

In  many  of  the  fields  and  meadows  over  the  valley  the  pocket 
gophers  were  equally  numerous,  and  a  series  of  their  fresh  mounds 
was  found  along  the  outer  banks  of  irrigation  ditches  that  had  been 
raised  to  a  considerable  level  above  the  fields.  In  some  places 
the  burrows  evidently  reached  clear  through  the  banks  of  dry 
ditches,  as  in  one  place  the  hills  were  thrown  out  on  both  the  outer 
and  inner  sides  of  the  bank,  and  in  other  places  the  burrows  evi- 
dently ran  under  the  bottom  of  the  ditch  and  came  out  on  both  outer 
banks.  There  were  numbers  of  old  breaks  in  the  ditch  banks  un- 
doubtedly caused  by  pocket-gopher  burrows.  Meadows  from  which 
the  hay  had  been  cut  were  thickly  dotted  over  with  mounds,  and  in 
places  the  pocket  gophers  were  working  extensively  in  the  orchards 
and  gardens.  Apparently  there  was  no  attempt  to  get  rid  of  them 
or  to  keep  them  out,  except  where  the  land  could  be  irrigated  and 
then  they  were  driven  to  higher  levels.  At  that  time,  however, 
there  was  no  adequate  supply  of  water  for  irrigation  and  the  pocket 
gophers  were  flourishing  over  most  of  the  valley.  After  talking 
with  a  number  of  farmers  who  complained  that  they  did  a  great 
deal  of  damage,  especially  in  the  orchards,  but  that  they  knew  of 
no  means  by  which  they  could  be  destroyed,  the  writer  had  no 
trouble  in  catching  a  number  in  traps,  and  to  test  them  on  poisons 
he  placed  a  little  strychnine  in  two  pieces  of  potato  and  two 
pieces  of  sweetpotato  and  put  them  into  occupied  burrows.  The 
next  morning  three  of  these  burrows  remained  open,  which  indicated 
that  the  strychnine  had  done  its  work  in  them,  while  the  other  hole 
was  closed,  having  no  doubt  been  closed  before  the  potato  was 
eaten.  The  pocket  gophers  are  so  easily  trapped  or  poisoned  that 
there  is  little  excuse  for  leaving  them  in  the  fields  in  any  locality 
where  they  can  do  damage.  Much  remains  to  be  learned  of  the 
underground  habits  of  these  animals,  but  the  results  of  their  depre- 
dations are  only  too  evident. 

GEOMYS  BREVICEPS  LLANENSIS  Bailet 

Mesquite  Plains  Pocket  Gopher 
Oeomys  treviceps  llanensis  Bailey,  North  Amer.  Fauna  No.  25,  p.  129,  1905. 

Type. — Collected  at  Llano,  Llano  County,  Tex.,  May  15,  1899,  by  Vernon  Bailey. 

General  characters. — About  the  size  of  arenarius  but  darker  and  richer  col- 
ored ;  upper  parts,  light  cinnamon  brown ;  lower  parts,  paler  cinnamon ;  upper 
incisors  with  large  and  small  groove  down  the  front  of  each. 
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A,  Large  kangaroo  rat  (Dipodomys  spectabilis  spectabilis)  from  Tucson,  Ariz.,  in  captivity,  filling 
its  cheek  pouches  with  rolled  oats;  B,  mound  of  New  Mexico  banner-tail  (D.  s.  baileyi);  C,  New 
Mexico  banner-tails  caught  in  traps  near  the  mound  of  earth  that  protects  their  underground 
burrows  and  den  near  Valentine,  Tex. 
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Measurements. — The  type,  an  adult  male,  measured:  Total  length,  270;  tail, 
88;  hind  foot,  32  millimeters. 

Distribution  and  habitat. — A  few  specimens  of  the  bright-colored 
mesquite  plains  pocket  gopher  carry  its  range  west  to  Santa  Rosa 
and  the  north  end  of  the  Mesa  Jumanes,  in  the  vicinity  of  Progresso. 
It  evidently  finds  its  way  up  the  Red  River  Valley  from  northwestern 
Texas.  (Fig.  43.)  The  Santa  Rosa  specimens  are  practically  typi- 
cal of  the  species,  although  slightly  pale,  while  the  Jumanes  specimen 
is  equally  pale  and  rather  small.  The  specimen  that  Gaut  collected 
at  Santa  Rosa  was  not  recognized  as  different  from  Cratogeomys, 
which  he  had  been  collecting  there,  and  his  note  refers  to  both  species. 
In  1903  the  writer  picked  up  a  dead  pocket  gopher  of  this  species  on 
the  sandy  river  flats  near  Santa  Rosa,  but  it  was  not  in  condition  to 
be  saved  and  no  others  were  taken.  On  May  10,  1910,  Lantz  caught 
two  on  sandy  ground  near  Santa  Rosa  and  found  that  one  had  been 
feeding  on  yucca  roots.  On  the  Mesa  Jumanes,  Gaut  caught  one  in 
a  sandy  location  among  the  greasewood  and  tall  grass,  but  no  signs 
of  others  were  found  there.  These  pocket  gophers  are  widely  dis- 
tributed around  the  eastern  edge  of  the  Staked  Plains  through  central 
Texas  and  have  evidently  penetrated  through  the  Red  River  Valley 
to  the  Upper  Pecos  and  westward,  but  for  some  reason  they  have  not 
become  generally  distributed  in  this  extreme  western  corner  of  their 
range.  In  Texas  they  are  abundant  on  the  arid  Lower  Sonoran 
plains,  where  the  mesquite  forms  a  scattered  scrubby  growth.  Their 
habits  are  similar  to  those  of  other  pocket  gophers,  and  they  do  con- 
siderable mischief  in  agricultural  areas. 

Family  HETEROMYIDAE:  Kangaroo  Rats  and  Pocket  Mice 
DIPODOMYS  SPECTABILIS  SPECTABILIS  Merriam 
Arizona  Banner-Tail;  Large  Kangaroo  Rat 
Dipodomys  spectaMlis  Merriam,  North  Amer.  Fauna  No.  4,  p.  46,  1890. 

Type. — Collected  at  Dos  Cabezos,  Ariz.,  November  22,  1889,  by  Vernon  Bailey. 

General  characters. — One  of  the  largest  and  most  spectacular  of  the  4-toed 
kangaroo  rats ;  body  short  and  compact ;  hind  legs  and  feet  long  and  powerful ; 
front  legs  and  feet  small  and  weak ;  tail  very  long  and  slender  with  long  brush 
at  tip;  head  short  and  broad;  eyes  prominent,  owl-like,  appearing  black  but 
really  with  dark-brown  irises;  vibrissae  long  and  full;  external  cheek  pouches 
ample,  fur  lined  and  used  for  carrying  food  and  stores;  a  small  external  gland 
concealed  by  fur  on  top  of  shoulders.  Upper  parts  clear  dark  buff  with  dusky 
band  across  top  of  nose ;  tail  gray  along  top  and  bottom,  becoming  black  all 
around  toward  end  and  with  abrupt  white  tip  1  or  2  inches  long,  white  base, 
and  broad  white  stripe  along  each  side  to  beyond  middle ;  lower  parts,  feet,  band 
across  hips,  and  spots  over  eyes  and  back  of  ears  white. 

Measurements. — Adults  from  the  type  locality :  Total  length,  350 ;  tail,  211 ; 
hind  foot,  52  and  53  millimeters.     Weight  of  a  large  male,  123  grams. 

Description: — Some  of  the  anatomical  characters  and  adaptations 
of  these  beautiful  animals  (pi1.  14,  A)  are  so  interesting  as  to  be 
worth  recording.  The  large,  rather  prominent,  owl-like  eyes  are  ap- 
parently very  keen  in  catching  the  least  movement  at  night,  but  are 
not  so  keen  in  the  daylight.  They  shine  at  night  with  a  light-red 
or  amethyst  glow,  very  large  and  luminous,  usually  only  one  at  a 
time  but  sometimes  both,  at  6  to  30  feet  from  a  powerful  flash  light. 

The  external  ears  are  remarkably  well  adapted  to  aboveground  as 
well  as  underground  life,  since  quick  sight  and  hearing  and  great 
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speed  are  the  only  modes  of  defense  against  numerous  enemies.  In- 
stead of  having  long  ears  like  jack  rabbits,  which  would  not  be  good 
for  underground  life,  they  have  wide  ears  with  large  auditory  open- 
ings and  hooded  tips  to  keep  out  the  dirt.  For  still  further  protec- 
tion from  earth  and  dust  in  which  they  are  often  enveloped,  there  is 
a  crescentic  lobe  below  the  opening  that  closes  valvelike  when  the 
ear  is  drawn  down  or  folded  back  in  digging  or  working  in  the  loose 
earth  of  the  burrow. 

There  is  still  much  speculation  about  the  greatly  inflated  mastoids 
and  audital  bullae,  which  surround  the  inner  ear  passages  with  large 
air  chambers  of  thin,  almost  transparent  bone.  These  inflations 
occupy  more  than  half  of  the  total  bulk  of  the  very  wide  triangular 
skull  and  give  the  peculiar  form  of  wide,  short  heads  of  the  animals, 
which  causes  their  owl-like  appearance.  It  is  a  development  found  in 
less  marked  degree  in  pocket  mice,  pocket  gophers,  and  other  animals 
that  live  much  underground,  and  reaches  its  extreme  of  development 
in  the  gnome  mice  of  the  genus  Microdipodops.  It  is  generally  sup- 
posed to  be  a  form  of  ear  trumpet  for  catching  slight  sound  waves  or 
magnifying  the  sound  vibrations  that  come  through  the  ground,  a 
sort  of  seismograph,  although  other  functions  have  also  been  sug- 
gested. 

Stirling  Bunnell,  who  has  studied  the  animals  in  captivity  and 
made  experiments  in  passing  sound  through  enlarged  air  chambers, 
has  found  that  the  tones  are  clarified  and  made  more  distinct  by 
the  process,  but  there  is  still  something  to  be  learned  of  the  adapta- 
tions of  these  animals. 

A  small  dermal  gland  on  top  of  the  shoulders  is  normally  con- 
cealed under  the  hair,  but  when  the  hair  is  parted  above  it  is  con- 
spicuous as  a  warty  excrescence  about  a  quarter  of  an  inch  long.  It 
has  a  mild  musky  odor,  which  undoubtedly  serves  as  a  recognition 
character  to  individuals  or  species  of  the  group  and  may  be  an  im- 
portant registration  or  property  mark.  It  also  seems  to  secrete  a 
slightly  oily  substance,  which  in  a  few  days  causes  the  hair  all  over 
the  animal's  body  to  become  mussy  and  rough  and  to  lose  its  natural 
glossy  appearance  if  tlip  animal  is  kept  too  long  in  a  clean  box  without 
sand  or  dust.  Given  a  box  of  sand  or  pulverized  earth,  the  animal 
at  once  and  with  evident  relief  and  enjoyment  rolls  and  rubs  and 
wallows  in  the  sand  or  dust  until  its  fur  is  again  as  glossy  and 
smooth  as  silk.  The  use  of  this  oil  is  undoubtedly  to  render  the  fur 
waterproof,  while  the  sand  bath  serves  to  regulate  the  excess  of  oil 
and  keep  the  fur  clean  and  beautiful. 

The  cheek  pockets,  or  pouches,  open  from  below  along  the  sides 
of  the  lower  jaws  and  extend  back  under  the  skin  to  the  line  of  the 
ears.  They  are  rather  short  but  elastic,  holding  about  a  teaspoonful 
each  and  controlled  by  thin  bands  of  muscle  from  their  inner  surface 
to  the  back  of  the  animal's  neck,  so  that  when  emptied  of  their  con- 
tents they  are  instantly  drawn  back  in  place.  They  are  lined  with 
fine  short  hairs  and  used  entirely  for  carrying  food.  Often  they  are 
found  well  filled  with  seeds  or  plants  that  are  being  gathered  for  food 
or  for  storage.  They  are  deftly  filled  by  the  hands  and  instantly 
emptied  by  a  single  motion  of  the  hands  from  the  back  pressing 
forward. 


1931] 


MAMMALS   OF   NEW   MEXICO 


249 


^ggfF 


The  very  long  tail  is  at  first  sight  a  surprise  and  something  of  a 
puzzle.  It  tapers  but  little,  and  a  long  crest  near  the  tip  makes 
it  seem  largest  toward  the  end,  but  the  crest  is  along  the  top  and 
much  higher  than  wide,  a  veritable  rudder  of  excellent  design.  Its 
use  is  well  illustrated  as  the  animal  runs  in  long  leaps,  merely  strik- 
ing the  ground  with  the  hind  feet  while  its  course  is  held  straight 
and  even  or  quickly  turned  by  the  long  rudder  tail.  Also  on  the 
revolving  wheel,  on  which  the  animals  in  captivity  are  fond  of 
exercising,  the  tail  is  held  curved  to  the  inside  of  the  circle  or  in  the 
arc  of  the  circle,  in  which  the  animals  are  running,  thus  enabling 
them  to  spin  the  wheel  very  rapidly  under  their  feet  without  being 
thrown  off  by  centrifugal  force. 

The  very  long  hind  legs  and  feet  and  the  powerful  hind  leg  and 
hip  muscles  need  no  explanation,  especially  if  the  animals  are  seen 
hopping  about  on  the  hind  feet  like  a  robin,  with  as  much  ease  and 
grace  as  if  walking  on  four 
legs,  the  little  front  feet  or 
hands  held  up  under  the 
chin  where  they  are  mainly 
useful  in  holding  the  food 
or  putting  it  in  the  pockets 
or  emptying  it  out.  The 
soles  of  the  hind  feet  are  well 
cushioned  with  coarse  hairs, 
almost  like  rabbits'  feet. 

The  nails  of  the  four  long 
hind  toes  are  straight,  long, 
sharp  spikes  used  in  dig- 
ging, running,  and  fighting. 
They  can  be  curled  down 
sufficiently  to  catch  in  the 
ground  for  greater  speed, 
or  for  quick  turns,  as  is 
shown  by  the  tracks  of 
running  animals  in  the 
trails.  They  are  also  excel- 
lent digging  tools. 

Distribution-  and  habi- 
tat.— These  big  kangaroo 
rats  occupy  most  of  the  upper  division  of  Lower  Sonoran  Zone 
and  the  lower  edge  of  Upper  Sonoran  Zone  from  Tucson,  Ariz., 
east  to  the  western  edge  of  the  Rio  Grande  Valley  in  New 
Mexico.  (Fig.  44.)  They  are  generally  absent  from  the  immediate 
valleys  of  the  Rio  Grande  and  Gila  Rivers,  but  seem  to  prefer 
the  dry  hard  soil  of  the  barren  mesa  tops  and  foothill  slopes  of 
the  desert  ranges.  They  are  common  about  Deming,  Silver  City, 
Lordsburg,  and  Hachita,  and  over  the  side  slopes  of  the  Playas 
and  Animas  Valleys. 

Generally  their  mounds  are  widely  scattered,  but  on  favorite  slopes 
in  the  Playas  and  Animas  Valleys  they  may  be  counted  in  large  num- 
bers all  around.  In  places  thev  will  average  one  or  two  mounds  to 
an  acre  over  extensive  areas.     Sometimes  several  animals  are  caugrht 


Figure  44. — Distribution  of  the  large  kangaroo 
rats  in  New  Mexico :  1,  Dipodomys  spectabilis 
spectabilis ;  2,  D.  spectabilis  baileyi.  Type  lo- 
cality circled 
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at  a  mound,  but  generally  there  seems  to  be  only  one  adult  to  a 
mound  or  group  of  burrows  at  one  time. 

General  habits. — Like  all  the  kangaroo  rats,  this  large  species  is 
strictly  nocturnal.  The  animals  are  rarely  seen  by  the  local  ranch 
people  who  live  among  them,  but  they  are  well  known  by  their 
mounds  and  burrows.  Even  by  digging  out  the  burrows  it  is  diffi- 
cult to  capture  or  get  more  than  a  fleeting  glimpse  of  the  animals, 
but.  they  are  easily  caught  at  night  in  traps  set  near  the  burrows  and 
baited  with  rolled  oats  or  rolled  barley.  For  study  they  are  easily 
taken  alive  in  tin-can  traps  with  drop  doors  and  may  be  kept  in- 
definitely in  suitable  cages  or  pens  properly  supplied  with  nest 
boxes,  exercise  wheels,  and  the  right  kinds  of  food. 

They  are  timid  but  very  gentle  animals  and  easily  handled  if  not 
alarmed  or  excited.  They  almost  never  bite,  and  if  held  loosely  in 
the  hollow  hands  will  soon  cease  struggling  to  escape  and  can  be  as 
easily  handled  as  any  domestic  animals.  Once  on  the  ground,  how- 
ever, they  are  not  easily  recaptured  and  quickly  revert  to  their  wildest 
ways. 

Fighting. — Although  gentle  with  human  beings,  they  have  proved 
unfriendly  among  themselves,  and  only  occasionally  will  two  that 
are  strangers  live  together  without  severe  and  often  fatal  fighting. 
Sometimes  in  cold  wTeather  two  old  males  will  live  peaceably  for  some 
time  in  one  nest  box,  but  more  rarely  will  a  male  and  female  live 
together  in  the  same  nest.  In  a  large  cage  with  plenty  of  nest  boxes 
several  can  sometimes  be  kept  without  much  fighting,  but  sooner 
or  later  there  will  surely  be  trouble  and  usually  serious  trouble.  For 
such  gentle  animals  they  are  most  vicious  fighters. 

After  persuading  two  old  male  kangaroo  rats  to  live  together 
peaceably  for  a  few  days,  the  writer  put  a  third  very  large  and  beau- 
tiful old  male  in  with  them,  but  gave  him  a  separate  nest  box,  which 
he  occupied  quietly  until  evening.  Then  he  investigated  the  other 
nest  box  and  both  of  the  other  animals  burst  out  in  great  excitement, 
and  there  were  many  little  tilts  and  passes  as  they  came  near  together 
during  the  evening,  but  nothing  serious.  In  the  night  they  were 
heard  squeaking  in  angry  tones,  and  turning  on  the  flash  light  the 
writer  saw  the  two  largest  animals  locked  in  a  fierce  struggle  on  the 
floor.  Each  had  a  firm  grip  on  the  other,  and  they  were  using  their 
hind  feet  in  furious  kicksand  jabs  and  tears.  Neither  made  any 
vocal  sound,  but  the  thumping  and  tearing  of  the  long  sharp  toenails 
could  be  heard,  as  flat  on  their  sides  they  fought  like  bulldogs.  He 
pulled  them  apart  and  scared  them  into  separate  nest  boxes  and 
blocked  the  door  to  the  box  the  newcomer  was  in,  but  later  in  the 
night  the  animal  forced  it  open,  and  while  the  writer  was  asleep  they 
fought  it  out.  Next  morning  all  was  quiet,  but  the  newcomer  was 
found  in  its  nest  box  terribly  bruised,  torn,  bitten,  kicked,  scarcely 
able  to  move,  and  its  hips  paralyzed.  As  it  was  evident  that  it  coulol 
not  live,  it  was  given  a  soft  bed  in  a  warm  place  with  food  and 
juicy  cactus  to  eat.  It  was  thirsty  and  feverish  and  ate  the  waterv 
cactus  pulp  eagerly.  During  the  evening  it  died  without  a  sound  or 
struggle,  as  silently  as  it  had  fought  to  a  finish. 

Post-mortem  examination  showed  that  the  kangaroo  rat  was  bitten 
around  the  head  and  shoulders  and  in  many  places  along  the  tail. 
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The  skin  was  punctured  and  torn  over  the  back  and  hips  and  the  skin 
of  the  whole  back  was  like  a  sieve  where  the  spikelike  toenails  had 
been  driven  through  it  and  into  the  flesh  below.  This  was  appar- 
ently the  main  cause  of  death,  but  was  not  done  during  the  clinched 
fighting  witnessed  in  the  night. 

On  other  occasions  the  method  of  fighting  was  noted  as  two  ani- 
mals faced  each  other  and  jumping  high  in  the  air  endeavored  to 
strike  each  other  straight  down  from  above.  At  first  both  would 
jump  at  once  and  meet  in  the  air,  and  little  damage  was  done;  but 
if  one  was  knocked  over  or  became  tired  or  frightened  so  that  the 
other  got  a  fair  stroke  at  it,  the  deadly  blows  reached  home  with 
great  force  and  accuracy,  and  sometimes  one  would  be  seriously 
injured  before  anyone  could  intervene.  If  one  turns  and  runs,  its 
fate  is  sealed,  for  the  pursuer  has  all  the  advantage  and  rains  blows 
on  its  back  from  the  rear  and  above. 

On  several  occasions  the  writer  felt  the  force  of  their  kicks,  if  a 
forward  thrust  can  be  called  a  kick,  when  slipping  his  hand  into  the 
nest  box  and  suddenly  touching  a  nose  only  to  be  met  on  the  tip  of 
a  finger  by  a  sharp  stab  of  the  toenails  shot  under  the  body  and 
forward  with  surprising  force  and  accuracy. 

The  object  of  fighting  seems  to  be  generally  sexual  supremacy  or 
protection  of  food  stores,  although  they  use  their  weapons  against 
their  hereditary  enemy,  the  small  kangaroo  rat,  and  possibly  against 
other  enemies. 

On  one  occasion  the  writer  brought  in  two  of  the  large  spectabilis 
and  one  little  Dipodomys  merriami  in  his  morning  round  of  the 
live  traps.  All  were  cold  and  glad  to  be  dumped  into  a  soft  cloth 
bag  together,  but  the  mistake  was  made  of  leaving  them  in  a  small 
box  together  while  suitable  cages  were  being  prepared.  After  they 
had  warmed  up  a  loud  thump  in  the  box  was  heard,  followed  by  a 
shriek  of  pain,  and  rushing  to  the  box  he  found  the  little  merriami 
on  its  side  with  a  broken  back  and  the  skin  torn  off  half  its  body 
by  a  single  stroke  of  the  hind  foot  of  the  big  fellow.  It  was  fatally 
injured  and  had  to  be  killed. 

Later  the  writer  learned  of  the  deadly  enmity  with  which  these 
little  cousins  were  regarded  and  the  evident  cause.  Though  the  big 
mound-building  speciabilis  lay  up  large  stores,  the  little  merriami 
usually  do  not  store  food  but  evidently  steal  from  the  stores  of  the 
larger  species.  They  are  so  quick,  however,  that  in  the  open  they 
seem  never  to  be  caught,  but  if  cornered  in  close  quarters  they  are 
never  spared.  In  a  large  cage  where  two  of  the  small  species  were 
kept  with  two  of  the  large  form  the  little  fellows  were  not  in  the 
least  alarmed  but  always  watchful.  Frequently  one  of  the  large 
animals  would  jump  across  the  5-foot  cage  and  land,  toes  down, 
exactly  where  a  little  one  was  sitting,  but  when  it  landed  the  place 
was  always  vacant.  Sometimes  one  would  spring  from  a  revolving 
wheel  to  the  feed  box  where  both  little  ones  were  feeding,  or  again 
suddenly  light  on  the  revolving  wheel  where  they  were  running, 
but  always  with  the  same  fruitless  efforts.  For  a  week  this  was 
kept  up  with  no  harm  done,  but  the  enmity  between  the  species  was 
well  demonstrated.  The  little  ones  were  given  nest  boxes  with  small 
holes  where  they  could  be  safe  while  sleeping,  and  seemed  to  rather 
enjoy  the  game  of  dodging. 
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Mounds. — The  large  mounds  with  big  round  holes  in  the  sides  are 
conspicuous  objects  over  the  open  slopes  where  these  big  kangaroo 
rats  live.  A  fair-sized  mound  measured  10  by  12  feet  in  extent  and 
18  inches  high  above  the  ground  level  and  about  the  same  depth 
below  the  surface,  but  some  are  larger  and  some  smaller.  Some  of 
the  largest  are  evidently  very  old  and  have  been  used  for  many 
years,  while  some  of  recent  origin  are  small  and  have  but  a  few  holes. 
Sometimes  a  single  hole  is  found  at  a  distance  from  any  mound, 
but  the  mounds  are  the  real  homes  of  these  animals. 

Each  mound  is  a  well-developed  structure  with  numerous  rooms  or 
cavities  for  nests,  storerooms,  feeding  places,  halls,  stairways,  and 
winding  tunnels.  Usually  there  are  three  or  four  levels  of  rooms  all 
more  or  less  connected  by  tunnels  or  passageways,  and  the  lowest  and 
deepest  may  be  2  or  3  feet  below  the  surface.  On  the  outside  there 
may  be  three  or  four  to  a  dozen  open  doorways  and  several  that  are 
closed  from  within  each  morning  as  the  animals  retire  for  the  day. 
The  openings  are  large,  even  for  the  size  of  the  animals,  and  readily 
admit  the  owner  on  a  dead  run. 

Though  generally  in  the  open,  a  mound  is  occasionally  built  around 
a  bunch  of  bushes,  usually  mesquite,  catclaw,  or  blue  thorn,  of  which 
the  stems  and  roots  serve  to  strengthen  the  walls  and  support  an 
unusually  high  and  symmetrical  structure ;  also  to  shade  and  protect 
it  and  to  serve  as  some  protection  against  larger  animals  that  might 
try  to  dig  into  the  burrows. 

The  closed  burrows  are  usually  the  ones  occupied  during  the  day, 
and  by  closing  several  passageways  the  animals  shut  themselves  in 
and  shut  out  some  of  their  enemies.  Snakes  are  probably  the  main 
enemies  to  be  excluded. 

The  play  spirit. — As  with  most  desert  animals,  life  is  a  serious 
matter  with  the  banner-tails,  and  little  real  levity  is  shown,  even  by 
the  young  and  immature.  Hard  work  and  strenuous  exercise  seem 
to  cover  most  of  their  requirements,  and  if  given  a  revolving  disk 
they  will  keep  it  spinning  half  the  night  and  occasionally  come  out 
of  the  nest  box  to  take  a  run  on  it  in  the  daylight.  The  fascination 
of  running  on  one  of  these  inclined  wheels  begins  the  moment  they 
discover  that  it  runs  backward  as  fast  as  they  run  forward,  and 
great  skill  is  quickly  attained  in  making  it  spin  and  in  fairly  dancing 
over  its  blurred  surface.  Occasionally  one  will  get  going  so  fast 
that  centrifugal  force  throws  it  against  the  side  of  the  cage,  but 
that  only  increases  the  enthusiasm.  Some  will  learn  to  make  the 
wheel  spin  at  high  speed  and  then  stop  and  ride  several  times  around 
on  the  edge,  or  jump  to  the  center  and  sit  spinning  round  and  round 
enjoying  a  free  ride  until  the  wheel  runs  down. 

Whether  from  the  play  spirit  or  not,  the  exercise  is  evidently  en- 
joyed, just  as  fast  riding  in  automobiles  appeals  to  many  persons. 

Food  habits. — Like  all  their  family,  these  big  kangaroo  rats  are 
dainty  feeders,  living  mainly  on  small  seeds  neatly  shelled,  only  the 
clean  inner  kernels  being  eaten.  Many  if  not  most  of  the  small  local 
plants  furnish  them  food,  even  those  with  such  minute  seeds  as  the 
pigweeds  and  purslanes.  The  seeds  are  gathered  and  tucked  into 
the  cheek  pockets  with  the  hands,  many  of  the  small  kinds  in  the 
capsules  or  heads,  and  carried  into  the  dens  to  be  eaten  at  leisure,  and 
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any  excess  of  present  needs  is  laid  away  in  the  storerooms  for  future 
use. 

Some  green  or  succulent  food  is  eaten,  and  the  contents  of  the 
stomachs  often  show  a  trace  of  green  or  some  moist  pulpy  material 
from  sprouts,  roots,  or  bulbs.  In  captivity  a  little  green  grass, 
clover,  or  cactus  pulp,  or  juicy  vegetables  or  fruit  are  eaten,  and 
when  such  food  is  available  no  water  is  required.  When  the  food 
is  dry  grain,  seeds,  or  rolled  oats,  little  water  is  necessary  to  keep 
them  in  good  condition,  and  even  to  keep  them  alive.  Several,  how- 
ever, that  were  kept  entirely  without  water  on  dry  food,  grain,  and 
rolled  oats  died  in  two  or  three  weeks. 

The  quantity  of  food  eaten  by  one  captive  individual  in  24  hours 
was  5.5  grains  of  seeds  and  7.7  grams  of  green  clover  and  grass. 
Dried  out,  the  same  quantity  of  green  clover  and  grass  lost  by  evap- 
oration 5.7  grams  of  water,  so  that  for  one  day  this  test  showed  7.5 
grams  of  solid  food  and  5.7  grams  of  water  for  an  animal  weighing 
121  grams.  Other  tests  showed  about  the  same  results,  indicating- 
approximate  proportions  of  food  and  water  accepted  when  both  are 
abundant. 

In  captivity  all  kinds  of  grains  and  seeds  obtainable  were  eaten 
by  the  animals,  but  the  rich  sunflower  and  hemp  seeds  seemed  to  be 
preferred.  In  the  wild  state  also  the  oily  seeds  of  many  composite 
plants  are  sought  for  food.  The  seeds  of  native  plants  identified  in 
the  food  stores,  in  feeding  rooms,  and  in  the  cheek  pockets  of  the 
kangaroo  rats  include  those  of  most  of  the  grasses  and  other  plants  of 
the  immediate  vicinity  and  could  be  greatly  extended  by  covering 
more  numerous  localities. 

Some  of  the  most  important  food  plants  aside  from  grasses  found 
in  their  stores,  including  those  recorded  by  Vorhies  and  Taylor 
(1922),23  are  as  follows:  Plantago  patagonica  ignota  (desert  plan- 
tain), Sideranthus  gracilis  (Aplopappus),  M  achaeranthera  aster- 
oides  (tansy  aster),  BoSjiia  dissectifolia,  Astragalus  mittalUanus 
(milkvetch),  Prosopis  velutina  (mesquite),  Boerhaavia  wrightii 
(four-o-clock),  Eschscholtzia  mexicana  (Mexican  poppy),  Eriogo- 
num  abertianum  and  E.  polycladon  (buckwheat  bush),  AnUacanthus 
wrightii  (purple  tube  flower),  Lupinus  parvifolius  (lupine),  Aniso- 
lotus  trispermus  (birdsfoot  trefoil),  Mollugo  verticil!  at  a  (carpet- 
weed),  Solanum  el  aeagni folium  (trompillo),  Sida  diffusa  (spreading 
mallow),  Oenothera  primiverus  (evening  primrose),  Martynia  al- 
theae folia  (unicornplant),  Apodanthera  undulata  (melon  loco), 
Chamaecrista  leptadenia  (partridge  pea). 

Of  grasses  the  following  are  important  in  the  food:  Bouteioua 
rothrockii  (crowfoot  grama),  B.  anstidoides  (six- weeks  grama), 
B.  radicosa  (grama),  B.  eriopoda  (black  grama),  Aristida  divari- 
cata  (Humboldt's  needle  grass),  A.  hromoides  (six- weeks  needle 
grass),  A.  seabra  (rough  needle  grass),  Festuca  octofiora  (fescue), 
Panicwn  aonzonicum  (panic  grass),  and  many  other  grasses  and 
other  plants  in  less  abundance.  A.  few  traces  of  green  leaves  of 
Evolvulus,  Atriplex,  Chenopodium,  and  such  succulent  plants  had 
been  brought  in  to  be  eaten  and  the  animals  in  captivity  were  eager 

23  An  intensive  study  of  the  nature  of  the  storage  of  Dipodomys  s.  spectabilis  on  the 
U.  S.  Range  Reserve  in  Arizona. 
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for  these  leaves.  In  fact  the  little  E volvulus  plants  on  their  range 
were  never  allowed  to  grow  to  more  than  flat  mats  on  the  ground 
on  account  of  the  leaves  being  eaten  off  as  fast  as  they  grew.  A 
small  sod  6  inches  square  of  almost  any  green  grass  kept  in  the 
cage  with  a  banner-tail  and  watered  would  be  eaten  off  as  fast  as 
the  grass  grew  and  supplied  all  the  moisture  needed  by  one  animal. 

In  places  the  kangaroo-rat  trails  ran  to  the  base  of  Baccharis 
bushes  growing  in  sandy  washes  where  the  deep  roots  bring  up 
moisture  and  the  underground  sprouts  around  the  base  of  the  stems 
were  dug  up  and  eaten.  These  are  like  blanched  celery  but  are 
more  juicy  and  supply  abundance  of  moisture  for  rodents.  Other 
little  sprouts  and  roots  and  tiny  bulbs  were  dug  up  and  eaten  in 
places,  and  many  little  pits  dug  in  their  feeding  grounds  show  where 
such  juicy  food  is  obtained  by  the  kangaroo  rats. 

The  cheek  pouches  of  an  adult  animal  will  hold  a  teaspoonful 
each  of  seeds  or  grain,  and  apparently  more  when  filled  by  the  ani- 
mal, instead  of  with  a  spoon.  One  let  out  of  a  cage  in  the  tent 
made  its  home  under  the  woodpile  beside  the  stove  and  regularly 
gathered  up  all  scattered  grain  from  the  floor  and  around  the  cages 
for  its  chache  under  the  woodpile.  To  see  how  fast  it  could  work, 
the  writer  placed  a  medicine  glass  (5  teaspoonfuls)  of  rolled  oats 
on  the  tent  floor  about  8  feet  from  the  woodpile.  The  animal  soon 
found  it  and  carried  the  oats  to  its  cache  in  2  trips,  averaging  40 
seconds  to  a  trip,  including  the  time  of  filling  and  emptying  the 
pockets. 

The  measure  proved  to  be  one-twentieth  of  a  quart,  or  one  six- 
hundred-and-fortieth  of  a  bushel.  It  would  therefore  take  it  853 
minutes  (14^  hours)  to  carry  away  and  store  a  bushel  of  rolled 
oats  or  grain.  Gathering  grass  heads  and  various  seeds  would  be 
usually  slower  work,  but  the  animals  are  exceedingly  quick  and 
industrious. 

Breeding  habits. — With  these  remarkable  animals  breeding  has 
become  well  adjusted  to  desert  conditions.  The  families  are  small 
and  the  time  of  breeding  very  irregular  and  apparently  regulated 
by  weather  and  food  conditions.  The  mammae  of  the  females  are  in 
3  pairs,  2  pairs  of  inguinal  on  2  elongated  mammary  glands  well 
back  on  the  abdomen  and  1  pair  of  pectoral  on  the  breast  on  a 
pair  of  smaller  pectoral  glands.  The  young  are  usually  three  or  four 
in  number,  born  early  or  late  in  the  spring  when  the  weather  con- 
ditions insure  a  good  crop  of  seeds  and  food  plants.  During  long 
dry  periods  young  are  scarce  and  breeding  probably  delayed. 

A  few  young  have  been  dug  out  of  the  nests  deep  in  the  mounds, 
and  one  pair  kept  in  captivity  for  several  years  in  the  writer's 
vivarium  bred  once  only,  and  the  three  young  were  successfully 
raised>  to  maturity.  The  old  male  and  female  were  kept  through 
the  winter  in  separate  cages,  as  they  would  fight  savagely  if  put 
together,  and  even  when  allowed  the  range  of  a  screened  sleeping 
porch  would  usually  fight  so  much  that  one  would  have  to  be  shut 
up  before  morning.  After  the  middle  of  winter  the  male  became 
highly- developed  sexually  and  so  energetic  that  it  chewed  up  several 
wheels  and  nest  boxes.  If  a  wheel  stuck  or  became  blocked  in  the 
night  so  that  he  could  not  run  on  it,  he  would  chew  it  half  into  saw- 
dust before  morning.     By  running  on  its  wheel  for  several  hours 
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every  night,  it  kept  in  good  condition  and  ate  heartily  and  slept 
well  through  the  day.  The  female  was  more  quiet,  and  in  the  fights 
was  always  on  the  defensive. 

On  April  15  they  were  put  in  a  cage  together  but  fought  so  that 
they  had  to  be  parted,  but  on  April  20  they  were  more  friendly  and 
began  to  sleep  in  the  same  box  and  run  together  on  one  wheel. 
From  April  25  they  were  perfectly  mated  and  the  breeding  season 
had  begun,  but  actual  date  of  impregnation  could  not  be  determined. 
On  May  6  they  were  heard  fighting  in  the  night,  and  the  next  morn- 
ing the  male  was  found  torn  and  bruised  and  badly  bitten  and  so 
seriously  injured  that  it  died  a  couple  of  days  later.  Its  head,  feet, 
and  tail  were  bitten  full  of  holes,  and  the  skin  of  the  back  was  torn 
and  punctured  and  the  flesh  underneath  lacerated  by  the  spiked  claws 
of  the  female's  hind  feet.  The  inside  of  the  cage  was  bloody,  where 
it  had  tried  to  escape  but  was  unable  to  get  away,  as  it  would  have 
done  from  its  native  mound  home.  The  female  was  uninjured  and 
quietly  sleeping  in  her  nest  box. 

Though  surprised  and  shocked  at  the  tragedy,  the  writer  learned 
some  of  the  customs  and  requirements  of  the  lives  of  these  animals 
and  is  recording  it  for  the  benefit  of  others  who  may  try  to  keep 
them  in  captivity.  Like  all  rodents  they  are  fully  polygamous,  and 
immediately  after  the  mating  the  male  is  expected  to  go  away  and 
have  no  more  to  do  with  the  family  affairs  until  another  breeding 
season  comes  around. 

Six  days  later,  at  7  p.  m.  on  May  12,  the  writer  slipped  his  hand 
into  the  nest  and  felt  a  young,  just  born,  wet  and  mussy,  and  at  10 
p.  m.  there  were  three  young  in  the  nest,  all  dry,  clean,  warm,  pink, 
and  helpless,  carefully  guarded,  and  covered  by  the  mother.  As 
nearly  as  he  could  tell  the  period  of  gestation  was  about  17  days,  but 
there  is  a  possibility  of  an  error  of  several  days  either  way,  and  fur- 
ther checks  may  show  a  different  period. 

Next  morning,  when  12  hours  old,  the  young  were  examined, 
weighed,  measured,  photographed,  and  their  peculiarities  noted. 
They  were  hairless,  pink,  and  semitranslucent,  very  soft,  help- 
less, and  tender.  A  slight  trace  of  the  color  pattern  of  the  adults 
was  shown  by  light  and  dark  pink  areas;  the  eyes  and  ears  were  se- 
curely closed,  the  tips  of  the  ears  folded  over  to  cover  the  future 
openings.  There  were  no  traces  of  teeth  and  the  toenails  were  small 
and  soft. 

They  weighed  at  12  hours  of  age  9.3,  8.9,  and  5.3  grams,  and  the 
largest  one  measured,  in  total  length,  60;  tail,  20;  and  hind  foot,  9 
millimeters. 

At  3  days  of  age  the  backs  and  heads  had  begun  to  darken,  but 
no  hair  had  come  out  on  the  skin  except  the  tips  of  the  silvery 
whiskers,  which  were  about  a  quarter  of  an  inch  long.  When  a  week 
old  a  soft  coat  of  fur  appeared  over  the  bodies,  plumbeous  gray  over 
the  dark  parts,  and  white  over  the  light  parts  in  the  same  pattern 
as  in  adults.  There  were  no  teeth,  and  the  eyes  and  ears  were  not 
yet  open,  although  the  tips  of  the  ears  had  straightened  up.  The 
claws  had  become  well  hardened,  and  those  on  the  front  feet  were 
curved,  and  were  used  in  climbing  about  the  nest  and  clinging  to 
the  mother's  fur, 
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At  8  days  old  they  weighed  19.5,  19,  and  13.3  grams,  and  the 
largest  one  measured  in  total  length,  110;  tail,  45;  and  hind  foot,  29 
millimeters. 

On  May  23,  at  11  days,  the  incisor  teeth  appeared  through  the 
gums  as  hard  points  or  edges  but  not  curved  or  hooked  as  in  the 
young  of  .some  rodents.     Their  eyes  opened  on  May  26,  at  14  days. 

On  May  28,  when  16  days  old,  the  color  pattern  was  well  marked, 
as  shown  in  the  photographs,  and  the  largest  young  weighed  29 
grams  and  measured  in  total  length,  165;  tail,  85;  and  hind  foot,  40 
millimeters.  At  23  days  old  it  weighed  42  grams  and  measured 
220,  120,  and  46  millimeters,  respectively.  At  2y2  months  old  they 
were  almost  full  grown  but  still  showed  a  color  difference  from  the 
inother.  When  4  months  old  they  were  apparently  fully  adult  in 
size  and  color,  the  largest  a  male  weighing  132  grams,  6  grams  more 
than  its  mother,  and  the  largest  female  young  125  grams,  only  1 
gram  less  than  its  mother. 

Their  growth  and  development  were  very  rapid  for  animals  of 
their  size,  and  in  this  manner  they  are  especially  fitted  to  desert 
conditions,  where  life  may  depend  upon  storing  a  year's  supply  of 
food  from  the  crop  of  seeds  produced  by  one  rain,  and  the  same  rain 
that  awakened  the  sexual  impulses  in  their  parents. 

The  care  of  the  mother  banner-tail  for  her  young  was  remarkable 
throughout  their  growing  period.  For  the  first  few  weeks  she 
hovered  them  as  a  bird  would  its  young,  spreading  her  body  wide  and 
covering  them  under  her  in  the  nest  and  pushing  away  the  hand  if 
anyone  tried  to  get  them  from  under  her. 

She  made  a  beautiful  nest  of  cotton,  filling  the  nest  box  over  and 
under  and  all  around  them  and  closing  the  doorway  securely  so  that 
she  and  the  young  were  in  the  middle  of  a  soft  globe  or  ball  of 
cotton.  No  wonder  a  big-footed  old  male  was  not  wanted  around 
the  house  at  this  time.  Even  after  their  eyes  were  open  she  watched 
the  young  closely,  and  if  one  was  taken  out  and  left  in  the  cage 
outside  of  the  nest  box  she  promptly  brought  it  in  and  closed  the 
door  securely  behind  her. 

If  the  writer  persistently  annoyed  her  by  removing  the  young 
and  opening  the  nest,  the  mother  would  dig  down  into  the  corners 
of  the  nest  box  and  bury  them,  one  in  a  place,  out  of  sight  under  the 
nest  material,  and  sometimes  even  carry  them  outside  and  hide  them 
under  the  wheel  until  he  was  gone  and  she  could  safely  bring  them 
back.  Up  to  the  time  they  were  16  days  old  and  weighed  19  grams 
she  would  pick  them  up  in  her  mouth  with  her  jaws  well  around  a 
large  part  of  their  bodies  and  carry  them  anywhere  with  ease,  but 
only  one  at  a  time.  As  they  grew  larger  and  up  to  half  her  own 
size  she  would  pick  them  up  with  her  mouth,  but  also  use  her  hands 
in  holding  and  carrying  them,  sometimes  reaching  her  arms  around 
their  bodies  much  as  a  human  mother  would  carry  her  baby.  On  one 
occasion  when  the  mother  and  a  half-grown  young  were  being 
photographed  in  a  box  she  got  excited  and  picked  up  the  young  one 
in  her  mouth  and  arms  and  jumped  over  the  top  of  the  box  about  a 
foot  high  and  started  to  run  away  with  it  to  some  safe  place  where 
she  would  not  be  bothered. 

When  the  young  were  being  carried  they  held  perfectly  still  in 
any  position,  and  if  laid  down  for  a  better  hold  they  did  not  move 
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or  try  to  get  away,  seeming  to  understand  that  their  lives  might 
depend  upon  obedience.  If  hidden  and  covered  by  the  mother  they 
remained  motionless  while  small,  but  as  their  strength  and  experience 
increased  they  would  not  always  stay  where  put,  and  the  mother 
had  many  worries. 

The  play  instinct  began  to  show  at  about  20  days  old,  soon  after 
they  began  to  venture  out  of  the  nest  box  by  themselves.  They 
began  to  hop  about,  trying  their  long  and  rather  wabbly  legs, 
rolled  in  the  sand,  and  tried  in  an  amateurish  way  to  run  on  the 
revolving  disk.  When  24  days  old  they  could  run  fairly  well  on 
the  wheel  if  alone,  but  when  the  mother  was  also  running  they  got 
all  mixed  up  and  fell  off  or  got  in  the  way  of  their  mother  and  spoiled 
all  the  fun.  Sometimes  one  or  more  would  get  in  the  middle  of  the 
wheel  and  ride  around  for  a  while,  but  usually  their  long  tails  or 
legs  got  out  on  the  side  and  tripped  up  the  mother  until  she  became 
exasperated  and  would  grab  one  in  her  mouth  and  arms  and  carry 
it  to  the  nest  box  and  push  it  inside.  Sometimes  she  would  put  all 
three  inside  of  the  box  and  then  start  to  run  on  the  wheel,  but  they 
would  soon  be  out  and  under  her  feet  again.  Sometimes  she  got 
almost  cross  with  them  and  pushed  them  off  the  wheel  or  into  the 
nest  box  so  roughly  as  to  discourage  them  for  a  little  while,  but  it 
would  not  last.  Before  long  the  young  gained  such  skill  on  the 
wheel  that  they  could  run  with  and  keep  in  step  with  their  mother, 
and  sometimes  the  whole  family  would  be  dancing  up  one  side  of  the 
wheel  and  down  the  other,  their  long  tails  all  curved  to  one  side  to 
keep  their  balance  in  a  circular  course.  By  the  time  the  young  were 
a  month  old  they  had  attained  great  skill  on  the  wheel  and  would  do 
the  most  difficult  stunts,  jumping  off  and  on  the  revolving  wheel 
without  stopping  it,  jumping  from  the  spinning  wheel  into  the  nest 
box  and  back  again  without  interfering  with  the  other  members  of 
the  family  running  on  the  wheel. 

Sometimes  the  young  when  not  on  the  wheel  would  reach  up  with 
their  hands  and  try  to  catch  the  bobbing  white  tip  of  their  mother's 
tail  as  she  danced  along  the  side  of  the  wheel,  and  they  showed  many 
little  playful,  childish  ways  that  were  later  lost  with  maturity. 
Their  passion  for  running  the  wheel,  however,  only  increased  with 
age. 

When  nearly  full  grown  the  young  were  given  a  new  cage  with  a 
wheel  and  nest  box,  plenty  of  food,  and  more  fresh,  clean  sand  than 
they  had  ever  seen  before.  They  tried  the  wheel  and  the  eats,  in- 
spected the  nest  and  corners  of  the  box,  took  a  roll  in  the  sand  and 
then  began  to  hunt  for  a  place  to  get  out,  jumping  at  the  top  and 
showing  great  dissatisfaction.  It  was  not  home  and  did  not  smell 
or  look  natural,  and  their  mother  was  not  there.  After  an  unhappy 
hour  or  so  they  were  returned  to  the  old  cage,  much  to  their  satis- 
faction and  that  of  the  mother. 

When  24  clays  old  the  young  were  given  a  fresh  supply  of  dry  clean 
sand  in  which  they  had  a  regular  frolic,  immediately  rolling  and 
playing  and  digging  in  it,  rubbing  their  bellies,  stretching  their  legs 
forward  and  back,  rolling  halfway  over  and  rubbing  their  sides 
and  almost  onto  their  backs,  kicking  and  pushing  the  sand  and  pok- 
ing their  noses  into  it  in  a  friendly  sort  of  way.  Such  antics  are 
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often  recorded  on  wind-blown  sand  beds  in  a  medley  of  tracks  and 
strange  marks  that  have  puzzled  naturalists  for  years. 

After  playing  in  the  sand  the  young  would  make  elaborate  toilets, 
shaking  the  dust  out  of  their  fur,  scratching  and  combing  with  the 
front  claws  over  all  parts  of  the  body,  smoothing  out  the  long 
whiskers,  and  carefully  combing  the  tail  from  base  to  tip  with  special 
care  to  get  every  hair  in  the  long  white  brush  straight  and  free. 

On  June  6,  when  25  days  old,  the  young  were  first  noticed  filling 
their  cheek  pouches  with  rolled  oats  to  be  carried  into  the  nest  box 
before  retiring  early  in  the  morning.  They  had  been  seen  eating 
rolled  oats,  seeds,  clover,  and  lettuce  leaves  for  several  days  and 
were  probably  being  weaned.  Each  new  kind  of  food  was  tested. 
A  piece  of  watermelon  rind  was  given  them  and  they  licked  and 
nibbled  it  a  little  but  got  their  hands  wet  and  immediately  ran  to 
the  sand  pile  and  rubbed  them  in  the  sand  until  dry  and  clean. 
They  did  not  eat  any  more  and  evidently  decided  it  was  no  fit  food 
for  desert  habitants. 

When  first  born,  the  young  made  fine  complaining  little  cries  if 
disturbed,  and  as  they  grew  up  they  often  gave  vocal  expression  to 
their  feelings  of  hunger,  impatience,  pain,  or  anger.  One  at  36 
days  old,  while  waiting  on  the  desk  to  be  weighed,  ran  into  a  corner 
where  there  was  nothing  to  interest  it,  and  feeling  lost  and  lonesome 
began  to  cry,  making  two  or  three  whining  little  calls,  probably 
intended  to  reach  its  mother's  ever-attentive  ears.  When  fully  grown 
they  rarely  make  any  vocal  sounds  unless  two  are  quarreling  and 
scolding  at  each  other;  on  rare  occasions,  if  one  is  injured,  it  makes 
a  sharp  squeak  of  pain.  Their  calls  and  signals  are  generally  tap- 
pings or  drumming  or  thumping  with  the  feet. 

Sanitation  with  the  young  was  soon  as  carefully  observed  as  in 
the  adults.  The  nest  was  always  kept  clean  and  neat,  but  the  little 
dry,  hard,  black  pellets  were  scattered  carelessly  anywhere  outside 
of  the  nest  box  and  soon  became  mixed  with  the  sand  and  food  refuse 
and  eventually  were  kicked  into  the  corners  just  as  in  their  native 
homes  the  refuse  is  thrown  out  and  used  to  build  up  the  mounds.  The 
rather  copious  urine  was  carefully  deposited  by  all  the  members  of 
the  family  in  one  place,  a  far  corner  of  the  cage  or  on  one  place  in 
the  sand  under  the  wheel,  and  when  the  cage  was  cleaned  out  a  cake 
of  wet  sand  was  found  in  its  proper  place.  Either  purposely  or 
accidentally  dry  sand  was  kicked  over  the  wet  spot,  and  it  was  left 
as  inoffensive  as  possible.  When  given  a  nest  box  half  buried  in 
sand,  they  soon  completely  buried  the  box  in  sand  and  then  used  the 
roof  as  a  urinal  and  built  it  up  by  kicking  more  sand  over  the  top. 

Storing  food  by  the  young  was  begun  in  the  middle  of  July  when 
they  were  about  2  months  old  and  nearly  full  grown.  All  the  sur- 
plus food  given  them  would  be  gathered  in  the  cheek  pouches,  the 
leaves  and  stems  cut  in  short  sections,  and  neatly  placed  under  the 
wheel  and  sand  banked  up  around  one  side  to  hide  it  from  view,  and 
later  when  given  empty  boxes  these  were  filled  with  the  food  that 
was  not  needed  for  immediate  use.  Apparently  the  mother  and  young 
stored  together  or  in  close  proximity,  a  fact  that  would  indicate  the 
continuance  of  this  part  of  the  family  life  through  the  fall  and  winter 
and  that  may  also  account  for  the  several  storage  chambers  and  food 
caches  found  in  most  of  the  mounds.     Seeds,  grain,  rolled  oats,  and 
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green  plants  were  stored  together,  but  the  seed  and  grain  formed  most 
of  the  stores.  Sometimes  the  nest  boxes  would  be  filled  so  full  of 
food  that  the  nest  and  finally  the  animals  were  crowded  out. 

Their  relation  to  other  animals  was  slightly  suggested  when  a  deer 
mouse  got  out  of  its  cage  and  evidently  went  into  the  nest  box  of  the 
family  of  kangaroo  rats.  Next  morning  its  body  was  found  torn  half 
in  two  just  outside  the  door  to  the  nest  box,  evidently  kicked  and 
killed  by  the  mother  banner-tail. 

Later  when  the  young  banner-tails  were  fully  grown  an  old  grass- 
hopper mouse  got  out  of  his  cage  and  ran  into  the  nest  box  where 
the  four  big  fellows  were  sleeping.  In  a  moment  one  of  the  banner- 
tails  came  rushing  out,  shaking  its  head  and  acting  very  peeved,  then 
another  came  out  on  a  run.  Opening  the  nest  box,  the  writer  saw 
the  nest  material  boiling  about  in  a  lively  manner,  and  soon  the  other 
two  banner-tails  left  it  in  full  possession  of  Onychomys.  On  reach- 
ing into  the  nest  to  take  it  out,  the  writer  was  met  by  a  savage  bite 
on  the  end  of  a  finger  that  made  the  blood  run.  After  evicting  the 
four  owners  of  the  nest,  each  three  times  its  own  weight,  the  savage 
little  grasshopper  killer  evidently  was  ready  to  "lick  its  weight  in 
wild  cats  "  or  anything  else. 

Economic  status. — The  injury  to  the  stock  range  where  these 
mound-building,  food-storing  rodents  are  abundant  has  been  so  fully 
set  forth  by  Vorhies  and  Taylor  (1922)  that  little  need  be  added. 
The  injury  to  the  range  is  mainly  from  the  consumption  of  large 
quantities  of  seeds  of  grasses  and  other  forage  plants,  which  in  good 
years  may  be  of  little  consequence,  but  in  dry  years  may  take  a  large 
part  of  the  available  seed  and  leave  little  for  reproduction. 

There  are  many  areas  in  southwestern  New  Mexico  where  the 
kangaroo  rats  are  so  numerous  that  their  mounds  and  the  bare 
patches  of  desert  around  them  are  conspicuous  features  of  the  land- 
scape. When  they  are  in  great  abundance  on  range  lands  it  would 
undoubtedly  be  well  worth  while  to  reduce  their  numbers.  Their  rate 
of  breeding  is  so  slow  that  where  this  is  done  they  will  not  soon 
return  sufficiently  to  do  serious  damage. 

DIPODOMYS  SPECTABILIS  BAILEYI  Goldman 
New  Mexico  Banner-tail 
Dipodomys  spectaMlis  baileyi  Goldman,  Biol.  Soc.  Wash.  Proc.  36:  140,  1923. 

Type. — Collected  40  miles  northwest  of  Roswell,  N.  Mex.,  June  13,  1899,  by 
Vernon  Bailey. 

General  characters. — Size  decidedly  larger  than  typical  spectaMlis  and  body 
colors  slightly  paler,  with  stronger  contrast  of  black  markings ;  skull  .more 
massive  with  more  expanded  zygomatic  arches. 

Measurements. — Type,  adult  male :  Total  length,  385 ;  tail,  283  ;  hind  foot,  58 
millimeters.     Weight  of  large  male,  176  grams. 

Distribution  and  habitat. — These  largest  and  handsomest  of  all 
the  kangaroo  rats  occupy  most  of  the  Upper  Sonoran  Zone  of  New 
Mexico  and  northwestern  Texas  in  the  open  plains  country  below 
the  level  of  the  nut  pines  and  junipers,  and  in  places  come  slightly 
into  the  upper  edge  of  Lower  Sonoran  valleys.     (Fig.  44.) 

In  the  Pecos  Valley  they  are  common  across  the  valley  from  at 
least  30  miles  east  of  Carlsbad  to  the  foot  of  the  Guadalupe  Moun- 
tains 30  miles  west,  and  up  to  5,000  feet  to  the  extreme  upper  limit 
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of  the  Lower  Sonoran  Zone.  Near  Roswell  the  characteristic  mounds 
of  the  species  were  first  seen  along  the  east  side  of  the  valley  about  15 
miles  northeast  of  town.  None  were  observed  in  the  immediate 
vicinity  of  Koswell,  but  from  about  12  to  50  miles  northwest  their 
burrows  and  mounds  were  abundant  over  the  grassy  plain  in  1899. 
From  the  railroad  their  mounds  were  also  observed  in  many  places 
between  Roswell  and  Carlsbad,  and  in  1902  Hollister  found  them 
abundant  from  15  miles  north  of  Roswell  to  north  of  Fort  Sumner; 
in  1903  the  writer  found  them  common  over  the  valley  about  Santa 
Rosa  and  8  or  10  miles  farther  north.  Gaut  found  a  few  dens  and 
collected  two  specimens  of  the  animals  at  the  northwest  base  of  the 
Jicarilla  Mountains.  Their  mounds  were  common  along  the  eastern 
border  of  the  Tularosa  Valley  and  near  Jarilla  at  the  southern  end 
and  at  the  eastern  base  of  the  Franklin  Mountains.  Along  the  east 
side  of  the  Rio  Grande  Valley  the  big  mounds  and  burrows  were 
common  on  the  mesa  from  8  miles  east  of  Mesilla  Park  at  4,800  feet 
to  the  base  of  the  Organ  Mountains  at  5,200  feet  altitude.  No  trace 
of  them  was  seen  in  the  lower  part  of  the  valley  about  Mesilla  or  Las 
Cruces.  There  were  many  mounds  through  the  Jornado  Valley,  and 
at  Albuquerque  specimens  were  caught  on  the  mesa  3  miles  east  of 
town.  In  1889  E.  W.  Nelson  found  their  mounds  common  on  the 
mesa  6  miles  east  of  Algodones.  West  of  the  Rio  Grande  Valley 
Hollister  found  them  abundant  on  the  edges  of  the  San  Augustine 
Plain  and  up  to  the  foothills  of  the  Datil  and  Gallina  Mountains ;  in 
places  actually  extending  up  to  the  edge  of  the  yellow-pine  forest. 
He  also  found  them  abundant  around  the  base  of  the  Bear  Spring 
Mountains  and  Jara  Peak  and  thence  over  the  plain  to  near  Magda- 
lena.  Their  characteristic  mounds  and  burrows  were  seen  in  the 
valley  of  Salado  Creek  both  east  and  south  of  Cabezon,  and  a  few 
specimens  were  secured  at  Juan  Tofoya  at  the  eastern  base  of  the 
Mount  Taylor  Range,  and  tracks  and  burrows  were  seen  near  Laguna, 
Cubero,  and  Chavis.  A  few  of  their  mounds  were  found  in  a  valley 
15  miles  southwest  of  Acoma.  Specimens  were  collected  a  little 
west  of  Gallup,  and  the  big  mounds  and  burrows  were  found  in  the 
San  Juan  Valley  along  the  east  base  of  the  Chuska  Mountains  and 
scattered  over  the  valley  bottom  to  near  Fruitland  on  the  San  Juan 
River ;  also  along  the  sandy  bottoms  of  the  Blanco  and  Largo  Can- 
yons farther  east,  and  in  the  Chaco  Canyon  and  the  Escavada  and 
Kimbetoh  Valleys  and  north  of  the  Hosta  Butte  Mountains.  A  few 
burrows  and  tracks  were  also  seen  near  Bloomfield  on  the  north  side 
of  the  San  Juan  River,  but  none  along  the  bottom  part  of  the  river 
valley.  Farther  south  they  are  common  along  the  west  side  of  the 
Rio  Grande  Valley  from  Socorro  north.  None  were  found  in  the 
immediate  vicinity  of  Socorro,  but  E.  A.  Goldman  found  mounds 
and  burrows  on  the  barren  mesa  3  or  4  miles  to  the  northwest.  Along 
the  upper  part  of  the  Alamosa  River  he  found  them  abundant ;  also 
on  the  mesas  about  Cuchillo  and  a  few  on  the  mesas  near  Las  Palo- 
mas.  A  few  burrows  were  noted  along  the  road  from  Garfield  to 
Rincon,  but  none  in  the  vicinity  of  either  place.  At  Lake  Valley 
they  were  rather  common. 

General  habits. — In  no  important  way  do  the  habits  of  the  New 
Mexico  banner-tails  differ  from  those  of  typical  spectaMlis,  and  like 
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that  species  they  are  mound  builders  and  are  recognized  over  their 
range  by  the  large  mounds  with  open  or  closed  holes  in  the  sides. 
Near  Santa  Rosa  on  May  28,  1903,  one  of  these  mounds  was  dug  out 
in  the  hope  of  finding  the  young  and  nest,  as  the  old  nursing  female 
had  been  caught  at  the  entrance  of  one  of  the  burrows  the  previous 
morning.  This  mound  was  about  3  feet  high  and  8  feet  wide  and 
was  built  around  a  cluster  of  low  mesquite  bushes  that  rose  a  foot  or 
so  above  the  surface.  It  had  nine  holes  leading  into  many  galleries, 
which  ran  close  to  the  surface.  On  digging  into  the  mound,  the 
writer  found  the  walls  thin  and  the  partitions  between  the  chambers 
and  tunnels  merely  thick  enough  to  support  the  weight  of  the  struc- 
ture. The  whole  was  veritably  honeycombed  with  tunnels  and  cham- 
bers irregularly  arranged  in  three  tiers  one  above  the  other.  The 
materials  of  the  partitions  of  the  mound  were  a  mixture  of  earth  and 
old  food  and  nest  material,  resembling  the  adobe  walls  of  the  Mexi- 
can houses,  which  are  built  of  earth  and  chopped  straw.  This  is  the 
result  of  the  occasional  house  cleaning  when  old  nests  and  chaff  are 
scraped  out  with  the  fresh  earth,  this  material  from  time  to  time 
being  added  to  the  top  of  the  mound.  With  time  and  rain  the  whole 
mass  becomes  packed  and  matted  together,  making  a  stronger  and 
lighter  structure  than  would  the  solid  earth.  The  large  burrows  wind 
about  through  the  mound  in  ascending  and  descending  tunnels,  ap- 
parently all  connected  and  in  many  places  widening  out  into  cham- 
bers. In  three  of  the  larger  cavities  were  found  nests  of  soft  grass 
and  leaves,  and  in  the  largest  of  these  nests  a  young  kangaroo  rat 
probably  a  week  old.  Its  eyes  and  ears  were  not  yet  open,  and  its 
soft,  almost  naked,  skin  was  distinctly  marked  with  the  pattern  of  the 
adult,  all  of  the  white  markings  of  the  old  one  appearing  in  pinkish- 
white  lines  and  areas  and  the  dark  colors  in  plumbeous.  If  there 
were  other  young  in  the  den,  they  could  not  be  found,  and  the  two 
other  nests  were  empty.  The  nest  chambers  were  6  to  8  inches  in 
diameter  and  about  half  filled  with  the  soft  nests  of  grass  fibers. 

Although  strictly  nocturnal  and  closely  shut  in  their  dens  during 
the  daylight  hours,  they  are  evidently  not  entirely  inactive.  If  you 
tap  or  scratch  on  the  earth  at  the  closed  doorways  there  is  sometimes 
a  prompt  response  in  a  low  drumming  or  thumping  noise  from 
within.  The  actual  method  of  producing  this  sound  has  been  a  mat- 
ter of  much  discussion  but  of  very  little  observation.  E.  A.  Goldman, 
while  camping  one  night  near  the  Burro  Mountains,  heard  this  drum- 
ming sound  during  the  evening  and  describes  it  carefully.    He  says : 

I  took  a  lantern  and  approached  the  nest  cautiously  until  within  10  feet.  The 
kangaroo  rat  was  just  outside  the  entrance  to  one  of  its  holes  and  showed  but 
little  fear  and  kept  up  the  drumming  or  thumping  at  intervals.  When  making 
the  sound  the  animal  was  standing  with  fore-feet  on  the  ground  and  the  tail 
lying  extended.  I  could  see  the  vibration  of  the  hind  feet,  and  the  noise  seemed 
to  be  made  with  the  hyid  feet  only.  The  tapping  was  kept  up  for  a  second  or 
two  at  a  time,  the  sounds  coming  in  two  beats  close  together  repeated  after  a 
very  short  interval  rhythmically  and  suggesting  the  distant  galloping  of  a 
horse.  After  tapping  a  short  time  the  animal  turned  quickly  about  and  began 
moving  its  head  up  and  down  in  the  opposite  direction.  It  appeared  to  pay  little 
attention  to  my  light,  but  finally  gave  a  sudden  bound  and  entered  one  of  its 
holes  about  4  feet  from  where  it  was  standing.  Except  for  this  drumming  the 
animals  are  usually  silent,  and  it  is  probable  that  their  drumming  is  a  signal 
code  of  special  value  to  them  in  their  partially  underground  life. 
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Unlike  the  smaller  species,  these  kangaroo  rats  seem  to  prefer  a 
firm  and  solid  soil  for  their  habitat,  and  rather  avoid  the  mellow 
sands.  The  open  mesa  top  with  short  grass  and  scattered  vegetation 
is  often  dotted  over  with  their  mounds. 

The  mounds  (pi.  14,  B)  are  often  3  feet  high  and  10  or  12  feet  in 
diameter  at  the  base.  They  are  built  up  mainly  from  the  earth 
thrown  out  in  excavating  the  burrows,  but  some  of  the  surrounding 
surface  soil  is  also  scraped  back  upon  them  to  increase  their  size. 
The  numerous  doorways,  often  six  or  eight  in  number,  enter  the  sides 
and  lead  downward  to  the  underground  chambers.  Usually  part  of 
the  doorways  are  closed  during  the  daytime,  apparently  those  last 
entered  by  the  animals. 

The  mounds  are  not  only  residences  but  also  storehouses,  where 
sometimes  a  bushel  or  more  of  seeds  of  various  plants  are  stored  in 
numerous  cavities  for  future  use,  not  only  for  winter  but  also  to  pro- 
vide food  for  long  dry  periods  when  little  or  nothing  grows.  In  time 
of  abundance  some  of  the  food  caches  are  not  used  but  become  moldy 
and  later  are  discarded  or  thrown  out  to  make  room  for  fresh  stores. 

Numerous  well-worn  trails  lead  from  one  mound  to  another  or 
from  the  mounds  to  the  nearest  weed  and  seed  patches  and  across 
wide  stretches  of  bare  ground  are  often  as  conspicuous  as  where  they 
run  through  the  short  grass  and  low  desert  vegetation.  The  long 
paired  tracks  of  the  hind  feet  show  in  sandy  or  dusty  spots,  but  rarely 
is  a  print  of  the  delicate  little  hands  seen  on  the  ground. 

Food  habits. — The  banner-tails  are  dainty  feeders,  the  small  stom- 
achs showing  mainly  the  white  starchy  dough  from  numerous  small 
seeds,  the  shells  and  hard  parts  all  removed  so  there  is  little  to  show 
what  kinds  of  seeds  are  eaten.  The  contents  of  the  food  caches  and 
the  refuse  in  the  feeding  chambers  in  the  mounds,  however,  serve  to 
identify  a  great  variety  of  food  plants  and  the  list  includes  seeds  of 
most  of  the  grasses  and  other  seed-bearing  plants  of  the  vicinity. 

Several  chambers  in  one  house  near  Santa  Rosa  contained  stores 
of  food,  mainly  thickened  bases  of  grass,  including  several  species  of 
Bouteloua,  probably  hirsuta,  oligostaohy®,  and  ouriipendula,  and  a 
few  seeds  and  seed  capsules  and  some  flowers  of  snakeweed  (Gutier- 
rezia).  There  were  several  quarts  of  the  grass  bases  forming  the 
principal  part  of  the  food  stores.  These  little  grass  stems,  each  in 
its  husk  of  base  leaves,  are  slightly  swollen,  almost  bulblike,  and 
although  dry  are  sweet  and  starchy  with  a  nutty  flavor.  At  this 
particular  place  the  excrement  of  the  kangaroo  rats  was  largely  com- 
posed of  minute  fibers  such  as  are  contained  in  these  grass  stems,  and 
the  stomach  contents  of  the  animals,  although  finely  pulverized, 
agreed  well  with  the  texture  of  the  grass. 

The  food  evidently  varies  at  different  times  of  year  according  to 
the  local  supply.  In  September  Gaut  found  the  animals  with 
leaves  of  the  thread-leafed  sagebrush  (Artemisia  fJifolia)  tucked  in 
the  cheek  pouches,  and  E.  A.  Goldman  examined  the  pouches  of  two 
specimens  that  contained  seeds  of  pigweed  and  whole  heads  of  a  wild 
sunflower  (Ximenesia  exauriculata) ,  seeds  and  capsules  of  common 
purslane  (Portulaca  oleracea) ,  and  the  seed  heads  of  several  grasses, 
including  Bouteloua  oUgostachya  and  Munroa  squarrosa.  At  an- 
other locality  in  November,  he  found  one  whose  pouches  contained 
about  a  dozen  heads  of  the  little  wild  sunflower  {Ximenesia  exauric- 
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A,  Merriam's  kangaroo  rat  (Dipodomys  merriami  merriami),  captive  photographed  in  glass  box; 
B,  Ord's  5-toed  kangaroo  rat  (Perodipus  ordii  ordii),  photographed  in  captivity 
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uTata).  In  other  places  it  was  very  difficult  to  attract  them,  with 
rolled  oats  or  grain  bait  when  there  was  an  abundance  of  wild  sun- 
flower seeds  to  be  had,  and  it  is  evident  that  these  are  a  favorite  food 
with  the  kangaroo  rats  as  with  many  other  species  of  rodents. 

In  November,  in  the  San  Juan  Valley,  Birdseye  reported  Gutier- 
rezia  heads  as  forming  the  principal  contents  of  the  cheek  pouches 
of  specimens  taken  and  of  the  food  debris  scattered  around  the 
mounds.  In  September  the  writer  found  the  pouches  containing 
the  seeds  of  tumbleweed  or  Russian  thistle  (Salsola  pestlfer).  Near 
Albuquerque  in  July  the  animals  were  feeding  to  a  great  extent  on 
the  seeds  of  a  little  plantain  {Plantago  patagonica),  which  was 
abundant  over  the  mesa,  and  the  ripe  heads  of  which  were  found 
scattered  about  the  mounds  and  mixed  with  the  earth  thrown  out  of 
the  burrows. 

Economic  status. — In  very  little  of  their  range  do  these  kangaroo 
rats  affect  agricultural  pursuits  other  than  grazing.  There  are  many 
complaints  against  them  from  cattlemen  who  object  to  riding  over 
the  burrows  and  being  thrown  as  the  horses  break  through  into  the 
underground  chambers.  This  is  a  real  danger,  as  low  mounds  may 
be  ridden  over  without  being  seen,  and  in  some  cases  the  burrows 
enter  the  ground  without  noticeable  mounds.  A  horse  will  often 
break  through  and  drop  a  foot  or  two  into  the  ground  without  warn- 
ing, with  serious  results  to  both  horse  and  rider.  Riding  after 
stock  over  ground  where  kangaroo  rats  are  common  is  especially 
unpleasant. 

Another  matter  of  serious  importance  is  the  quantity  of  grass  de- 
stroyed by  these  kangaroo  rats  about  their  dens.  In  places  it  is 
evidently  considerable,  and  some  of  the  best  range  grasses  are  dug 
up  by  the  roots  and  carried  to  the  dens  to  be  eaten  in  rather  large 
quantities  throughout  the  winter  months.  The  ground  is  usually 
almost  denuded  of  grass  for  some  distance  around  the  dens  and  in 
places  these  bare  spots  may  be  seen  dotting  mesas  which  otherwise 
afford  good  grazing.  From  a  slight  elevation  the  writer  has  counted 
more  than  a  hundred  of  these  bare  patches.  In  the  total  this  injury 
to  the  range  must  be  of  serious  consequence,  and  as  range  improve- 
ment progresses  it  will  probably  be  necessary  to  reduce  the  number 
of  the  animals  in  many  places. 

DIPODOMYS  MERRIAMI  MERRIAMI  Meabns 
Meeriam's  Kangaroo  Rat 
Dipodomys  merriami  Mearns,  Bui.  Amer.  Mus.  Nat.  Hist.  2 :  290,  1890. 

Type. — Collected  at  New  River,  Ariz.,  May  16,  1885,  by  E.  A.  Mearns. 

General  characters. — This  little,  dull-colored  kangaroo  rat  of  the  4-toed  genus 
Dipodomys  is  the  smallest  of  the  kangaroo  rats  in  New  Mexico. 

Measurements. — Adult  specimens  measure :  Total  length,  about  248  ;  tail,  150 ; 
hind  foot,  38 ;  ear  from  notch,  14  millimeters ;  weight,  40  to  50  grams. 

Distribution  and  habitat. — Merriam's  kangaroo  rat  (pi.  15,  A)  oc- 
cupies the  whole  Lower  Sonoran  area  of  southern  Arizona  and  New 
Mexico  and  extends  into  Mexico  and  western  Texas.  (Fig.  45.)  In 
New  Mexico  it  occupies  the  same  ground  with  the  very  similar  little 
Perodipus  ordii,  which,  however,  can  always  be  distinguished  by  its 
minute  thumb,  or  fifth  toe,  on  the  inner  side  of  the  hind  foot.     In 
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habits  as  well  as  habitat  the  two  species  are  very  similar  and  are 
often  caught  in  the  same  traps  and  even  at  the  same  burrows.  Of 
the  4-toed  species  there  are  specimens  in  the  Biological  Survey  col- 
lection from  Carlsbad  in  the  Pecos  Valley,  from  Jarilla  and  Tula- 
rosa  in  the  bottom  of  the  Tularosa  Valley,  and  from  Las  Cruces  to 
Socorro  in  the  Rio  Grande  Valley  over  the  Deming  Plain,  from  about 
Deming  and  Hachita,  in  the  Animas  and  Playas  Valleys,  and  from 
Eedrock  in  the  Gila  Valley.  They  do  not  extend  up  into  the  moun- 
tains to  any  extent,  but  may  be  found  wherever  the  mesquite  tree 
grows  and  the  soil  is  sufficiently  mellow  for  their  burrows. 

General  habits. — These  small  kangaroo  rats  are  most  abundant  in 
the  sandy  and  mellow  soil  of  the  desert  valleys,  where  their  charac- 
teristic burrows,  trails,  and  tracks  are  conspicuous  each  morning 

before  the  sand  has  blown 
over  them.  Among  the 
sand  dunes  and  open  sandy 
areas  during  the  day  the 
tracks  and  trails  and  even 
the  burrows  are  often  oblit- 
erated by  shifting  sands. 

As  usual  in  this  group, 
the  animals  are  strictly  noc- 
turnal and  are  never  seen 
moving  about  in  the  day- 
time. The  burrows  are 
usually  closed  before  day- 
light and  not  opened  again 
until  after  dark.  They  are 
generally  placed  under  the 
edges  of  sheltering  bushes, 
cactus,  or  other  desert 
plants,  which  afford  shade 
and  probably  other  protec- 
tion. In  the  Tularosa  Val- 
ley, Gaut  reported  them  as 
usually  found  under  mes- 
quite or  creosote  bushes  or 
in  some  cases  under  cactus.  In  the  Rio  Grande  and  Gila  Valleys 
E.  A.  Goldman  reported  them  under  creosote,  mesquite,  and  other 
bushes,  and  under  the  edges  of  sotol  and  bunches  of  cholla  cactus. 
There  seems  to  be  no  preference,  however,  of  one  bush  over  another, 
as  the  choice  is  evidently  for  shade  and  the  protecting  roots  or 
spines,  which  make  it  difficult  for  enemies  to  dig  out  their  shallow 
burrows.  Like  the  rest  of  the  group,  the  animals  are  timid  and 
without  means  of  defense  other  than  their  long  legs  and  rapid  flight 
and  the  protection  of  their  dens. 

Food  habits.— Their  menu,  as  shown  by  the  contents  of  cheek 
pouches,  consists  mainly  of  seeds,  but  probably  to  some  extent  of 
other  vegetation.  At  Tularosa,  in  November  and  December,  Gaut 
found  mesquite  beans  and  the  seeds  of  the  creosote  bush  in  their 
pockets.  At  Deming,  in  September,  and  at  Cuchillo,  in  October, 
E.  A.  Goldman  found  several  with  their  cheek  pouches  partly  filled 


Figure  45. — Distribution  of  Merriam's  kangaroo 
rat,  Dipodomys  mcrriami  merniami,  in  New 
Mexico 
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with  the  seeds  and  seed  capsules  of  purslane.  At  Socorro,  in  August, 
he  recognized  the  seeds  of  ocotillo  in  their  pockets,  and  at  Las 
Palomas,  in  October,  he  found  the  seed-bearing  heads  of  grama  grass 
{Bouteloua  oligostachya)  in  their  pockets.  Many  other  seeds  were 
found  that  could  not  be  identified  and  some  fragments  of  grass  and 
other  material  that  may  have  been  intended  for  nest  building  rather 
than  for  food. 

Breeding  habits. — One  specimen  collected  by  E.  A.  Goldman  at 
Socorro  in  August  contained  two  embryos,  but  others  have  been  taken 
containing  three,  which  is  probably  the  normal  number  of  young 
produced  at  a  birth.  There  seems  to  be  nothing  to  indicate  that  they 
breed  more  than  once  during  the  season. 

Disposition. — These  little  4-toed  animals  are  the  most  gentle  and 
attractive  as  well  as  the  most  delicate  and  graceful  of  the  kangaroo 
rats.  When  caught  in  the  hands  or  taken  out  of  "  live  "  traps  they 
are  generally  quiet  and  unafraid,  rarely  struggling  to  escape  and 
never  offering  to  bite.  As  pets  they  are  the  gentlest,  most  interest- 
ing, and  most  easily  kept  of  our  small  rodents,  apparently  perfectly 
contented  and  happy  if  given  a  warm  nest  box,  a  revolving  disk  for 
exercise,  a  box  of  sand  in  which  to  roll  and  dust  their  coats,  a  few 
seeds,  a  little  green  grass,  and  a  very  small  dish  of  water.  They  are 
the  cleanest,  neatest  little  animals  imaginable  and  seem  to  enjoy  being 
held  in  the  hands  and  stroked  or  petted.  Several  will  usually  live 
harmoniously  together  in  close  quarters  and  snuggle  up  in  the  nest 
box,  but  some  care  must  be  used  in  mating  them,  as  they  have  strong 
individual  likes  and  dislikes. 

Economic  status. — As  they  are  strictly  desert  animals,  avoiding 
water  and  dense  vegetation,  Merriam's  kangaroo  rats  come  but 
little  in  contact  with  cultivated  crops.  In  irrigated  valleys,  however, 
they  often  burrow  into  the  banks  of  ditches,  occasionally  producing 
leaks  and  breaks,  while  also  carrying  away  some  of  the  grain  or  other 
seeds  from  the  fields.  As  most  of  the  grain  taken  is  the  scattered  or 
waste  seeds  left  on  the  ground  and  of  no  especial  value,  their  rela- 
tion to  agriculture  is  not  important.  On  the  stock  range,  however, 
they  may  have  a  serious  effect  in  carrying  away  and  consuming  the 
seeds  and  heads  of  numerous  grasses  and  other  forage  plants,  thus 
slightly  reducing  the  carrying  capacity  of  the  range.  Apparently 
they  do  not  store  food  for  winter  use,  but  their  food  habits  are  not  so 
well  known  as  those  of  some  of  the  storing  species  of  kangaroo  rats. 

PERODIPUS  ORDII  ORDII  (Woodhouse)  m 
Ord's  Five-toed  Kangaroo  Rat 

D [ipodomys]  ordii  Woodhouse,  Acad.  Nat.  Sci.  Phila.  Proe.  6 :  224,  1853. 
Perodipus  ordi  Merriam,  Biol.  Soc.  Wash.  Proe.  9 :  115,  1894. 

Type  locality. — El  Paso,  Tex. 

General  characters. — The  long  tail,  long  hind  legs  and  feet,  small  hands,  and 
fur-lined  external  cheek  pouches  serve  to  distinguish  the  kangaroo  rats  from 
other  rodents.  The  general  buffy  or  yellow-brown  color  with  pure-white 
underparts  and  black  and  white  markings  are  more  or  less  similar  in  the  differ- 


23  In  the  present  paper  the  genus  Perodipus  is  used  for  the  5-toed  kangaroo  rats,  not- 
withstanding the  fact  that  two  subspecies  in  California  sometimes  fail  to  produce  a 
toenail  on  the  first  digit  of  the  hind  foot,  and  that  the  genus  is  considered  invalid  by 
some  authors  who  employ  Dipodomys  for  the  entire  group. 
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ent  species,  but  in  most  cases  vary  sufficiently  for  recognition.  This  is  the 
smallest  of  the  four  species  of  5-toed  kangaroo  rats  found  in  New  Mexico. 
The  length  of  the  hind  foot  will  readily  distinguish  the  species  from  the  larger 
longipes,  montanus,  or  riehardsoni,  but  the  color  and  markings  of  all  are  very 
similar.  The  resemblance  is  so  close,  however,  to  the  little  Dipodomys  mer- 
riami,  which  occupies  the  same  ground,  that  it  is  usually  necessary  to  count 
the  toes  to  tell  them  apart,  the  small  inner  fifth  toe  of  the  hind  foot  being 
present  in  Terodipus  and  absent  in  Dipodomys. 

Measurements. — Adults :  Total  length,  240 ;  tail,  134 ;  hind  foot,  38  millimeters. 

Distribution  and  habitat. — Perodipus  ordii  (pi.  15,  B)  inhabits 
the  Lower  Sonoran  valleys  of  southern  New  Mexico,  extending  north- 
ward as  far  as  Carlsbad  in  the  Pecos  Valley,  Tularosa  in  the  valley 
of  that  name,  Socorro  in  the  Kio  Grande  Valley,  and  up  the  Gila 
and  San  Francisco  Kivers  to  Cliff  and  Alma.  (Fig.  46.)  The  ani- 
mals are  abundant  throughout  practically  all  of  the  Lower  Sonoran 

area  of  the  State,  but  do 
not  extend  to  any  distance 
into  the  Upper  Sonoran 
Zone.  Their  range  in 
Texas,  Mexico,  and  Ari- 
zona is  also  mainly  Lower 
Sonoran.  At  Carlsbad,  in 
1892,  Dutcher  wrote  of 
them :  "  Exceedingly  com- 
mon, swarming  among  the 
sandhills  where  the  hill- 
sides afford  an  opportunity 
to  dig  their  horizontal  bur- 
rows. Also  common  on 
hard  and  stony  ground  of 
the  mesas."  At  jarilla  and 
up  through  the  great  Tula- 
rosa Valley  Gaut  reported 
them  as  "common  and 
living  in  the  same  situa- 
tions with  Dipodomys 
merriami?  In  fact,  he 
often  caught  them  at  the 
entrance  of  the  same  bur- 
rows and  found  them  with  much  the  same  habits.  In  the  Rio 
Grande  Valley  at  Mesilla  Park  and  Las  Cruces  they  are  especially 
abundant  in  the  dunes  and  sandy  soil  of  the  valley  bottom,  but  they 
are  also  found  in  many  places  over  the  surrounding  mesas  to  the  foot 
of  the  adjoining  mountain  slopes.  At  Socorro,  E.  A.  Goldman  re- 
ported them  rather  scarce.  One  was  taken  among  dalea  (Parosela) 
bushes  on  a  sand  drift  just  above  high  water  level  on  the  west  side 
of  the  river,  and  another  at  a  hole  in  the  bare  ground  in  the  little 
valley  of  Ojo  de  la  Parida,  10  miles  northeast  of  Socorro  at  an 
altitude  of  nearly  5,000  feet.  Specimens  have  not  been  taken  fur- 
ther up  the  Rio  Grande  Valley,  but  it  is  probable  that  a  few  may 
extend  somewhat  farther,  as  they  extend  out  onto  the  San  Augustine 
Plain,  where  a  few  burrows  were  seen  and  a  specimen  collected.  Over 
the  great  Deming  Plain  they  are  abundant  everywhere,  especially  in 
the  mellow  soil  of  the  washes  and  sandy  bottoms. 


Figure  46. — Distribution  of  5-toed  kangaroo  rats 
in  New  Mexico :  1,  Perodipus  montanus  mon- 
tanus; 2,  P.  montanus  richardsoni;  c,  longipes; 
4,  P.  ordi  ordii.    Type  locality  circled. 
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General  habits. — Though  these  small  kangaroo  rats  are  often 
found  in  hard  or  gravelly  soil,  into  which  they  burrow  with  con- 
siderable freedom,  they  seem  to  prefer  and  often  fairly  revel  in  the 
mellow  sand  of  dunes  and  valley  borders.  Here  their  burrows  are 
also  more  conspicuous  and  their  trails  and  peculiar  tracks  are  seen 
in  great  numbers  over  the  surface  of  the  shifting  sands.  In  many 
cases  the  burrows  enter  the  ground  under  the  edge  of  cactus  or 
some  of  the  low  bushes  or  spreading  plants  that  seem  to  offer  them 
shelter  and  protection,  but  in  other  cases  they  are  in  the  most  ex- 
posed and  unprotected  situations.  A  sand  bank  or  sloping  dune  is  a 
favorite  site  for  the  burrow,  which  always  enters  the  ground  at  a 
nearly  horizontal  position,  often  with  the  doorway  slightly  lower 
than  the  main  shaft  of  the  burrow.  They  do  not,  as  some  other  spe- 
cies, build  mounds  over  their  dens,  but  the  burrows  are  often  in 
groups  of  three  or  four  or  even  more,  radiating  from  a  common 
underground  center.  For  the  size  of  the  animal  the  burrows  are 
rather  large,  and  at  times  considerable  earth  is  thrown  out,  usually 
to  quite  a  distance  from  the  entrance.  Part  of  the  burrows  are 
closed  during  the  day,  apparently  to  keep  out  snakes  and  other 
enemies,  but  some  are  always  left  open,  and  it  is  probable  that  the 
closed  burrows  are  the  ones  occupied.  The  little  animals  are  strictly 
nocturnal,  very  timid,  and  practically  defenseless,  but  in  times  of 
danger  the  speed  of  their  long  legs  must  generally  enable  them  to 
reach  their  underground  dwellings.  Their  method  of  progress  is 
by  long  leaps,  the  hind  feet  only  being  used  for  running  or  hopping 
about.  The  delicate  little  hands  are  used  mainly  in  gathering  and 
holding  food,  in  filling  and  emptying  the  cheek  pouches,  and  in 
digging  for  food  or  extending  their  burrows.  The  loose  earth  from 
their  burrows  is  brought  out  and  kicked  backward  to  considerable 
distances  from  the  entrance  by  means  of  the  strong  hind  feet,  but 
the  front  feet  are  used  in  loosening  the  earth  and  also  to  support 
the  weight  of  the  animal's  body  when  the  hind  feet  are  being  used 
to  throw  the  earth  backward  from  the  burrow.  If  the  closed  door- 
way is  opened  during  the  daytime  it  is  usually  closed  again  in  a 
short  time,  showing  that  the  animals  are  alert  while  shut  in  their 
dens  and  usually  supposed  to  be  sleeping.  On  several  occasions  the 
writer  has  watched  them  bring  the  earth  to  the  entrance  of  a  freshly 
opened  burrow  and  kick  it  back  of  them  until  the  doorway  was  again 
closed.  From  the  entrance  of  the  occupied  burrows  there  are  usually 
runways  or  well-beaten  trails  leading  away  to  the  feeding  grounds 
or  from  one  burrow  or  group  of  burrows  to  another.  These  trails 
may  sometimes  be  followed  for  many  rods  as  they  extend  in  straight 
lines  across  the  open  or  wind  about  to  avoid  obstructing  vegetation. 
The  peculiar  paired  tracks  of  the  long  hind  feet  may  also  be  seen 
over  the  surface  of  fresh  sand,  and  in  places  the  distance  of  3  to  5 
feet  between  these  tracks  shows  with  what  speed  the  frightened 
animals  can  progress. 

Food  habits. — The  principal  food  of  the  5-toed  kangaroo  rats  con- 
sists of  seeds  of  a  great  variety  of  desert  plants.  As  much  of  it  is 
gathered  and  carried  in  the  cheek  pouches  and  stored  and  eaten  in 
the  burrows,  the  nature  of  it  is  easily  determined.  The  animals 
caught  in  traps  for  specimens  usually  have  more  or  less  food  ma- 
terial in  their  pockets,  which  is  readily  identified.     At  Deming,  in 
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December,  1889,  the  writer  found  that  their  pockets  contained  a 
great  number  of  the  fallen  seeds  of  wild  sunflowers;  also  the  little 
hard  beans  of  a  dalea  (Parosela),  and  in  August,  1908,  Goldman 
found  them  at  the  same  place  gathering  in  the  seeds  of  the  common 
mesquite  (Prosopis  glandulosa).  In  some  localities  it  is  very  diffi- 
cult to  trap  them  as  they  find  an  abundance  of  seeds,  which  they 
prefer  to  rolled  oats  or  any  other  bait  that  can  be  offered  them.  At 
Glenwood  on  the  San  Francisco  River,  in  early  November,  the 
writer  was  unable  to  catch  them  for  this  reason,  as  they  were 
evidently  feeding  on  the  abundant  wild-sunflower  seeds  (Helian- 
thus  and  Ximenesia),  which  covered  the  ground.  Near  Bedrock  in 
the  Gila  Valley,  in  September  and  October,  E.  A.  Goldman  found 
the  cheek  pouches  containing  seeds  of  sandbur  (Cenchrus)  and 
sunflower  seeds  (Ximenesia  ewazflricwlata) ,  and  at  Gila  the  pouches 
of  one  were  partly  filled  with  the  prickly  seeds  of  rag  bush  (Gaert- 
neria  acanthicarpa) .  Near  there  the  pockets  of  another  contained 
stems  of  grass  cut  into  sections  one-half  to  three-fourths  of  an  inch 
in  length  and  laid  parallel  in  bundles  in  the  pockets.  A  specimen 
caught  at  Cliff  in  November  had  one  seed  of  a  croton  in  one  pocket 
and  a  section  of  green  grass  stem  in  the  other.  At  Pleasanton,  in 
October,  E.  A.  Goldman  collected  another  specimen  that  had  some 
sections  of  grass  stems  in  one  pocket  and  the  seeds  of  an  amaranth 
in  the  other,  and  at  Deer  Creek  in  Grant  County  he  found  in  the 
pouches  of  one  the  ripening  seeds  of  the  desertwillow  (Chilopsis 
linearis).  At  Las  Cruces  in  November  he  found  pockets  filled  with 
seeds  of  tumbleweed  (Atriplex  eccpansa),  a  few  of  the  spiny  seeds 
of  rag  bush  (Gaertneria  acanthicarpa) ,  and  a  few  leaves  of 
marsh  fleabane  (Pluchea  sericea).  These  were  in  addition  to  the 
rolled  oats  from  the  trap  bait,  which  is  usually  found  in  their 
pouches.  At  Lake  Valley  he  found  pockets  containing  seeds  of 
the  common  wild  sunflowers  (Ximenesia  exwwiculata)  and  a  few 
capsules  and  seeds  of  a  purslane.  At  Cuchillo  he  again  found  the 
capsules  of  common  purslane  (Portulaca  oleracea)  and  seeds  of 
Compositae  and  other  plants  in  the  pouches,  and  at  Rio  Alamosa 
one  well  filled  with  the  capsules  and  seeds  of  the  same  purslane.  In 
December,  Gaut  collected  specimens  near  Tularosa  whose  pouches 
were  well  filled  with  the  seeds  of  creosote  bush  (Covillea  tridentata), 
which  at  that  time  of  year  had  dropped  most  of  its  seeds  on  the 
ground.  It  is  evident  that  most  of  the  food  is  carried  to  the  bur- 
rows to  be  eaten  at  leisure  or  stored  for  times  of  scarcity,  as  large 
quantities  of  seed  shells  and  other  refuse  are  thrown  out  from  the 
entrances.  Like  the  other  kangaroo  rats,  Perodipus  does  not  hiber- 
nate and  seems  to  be  active  even  in  the  coldest  weather. 

Breeding  habits. — In  adult  females  the  mammae  are  arranged  in 
3  pairs— 2  pairs  of  inguinal  and  1  pair  of  pectoral.  One  female 
collected  by  E.  A.  Goldman  at  Gila,  October  12,  1908,  contained 
three  embryos,  which  very  probably  represents  the  normal  number 
of  young  in  a  litter.  Of  10  adult  females  that  the  writer  caught  at 
Deming  from  November  29  to  December  6,  1889,  4  were  apparently 
nursing  young,  as  the  teats  were  full  of  milk.  At  the  same  time 
numbers  of  nearly  full-grown  young  were  being  caught. 

Economic  status. — Over  most  of  their  habitat  these  little  kangaroo 
rats  inhabit  open  desert  country,  where  they  can  do  no  possible  harm 
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to  crops  but  may  seriously  reduce  the  grazing  capacity  of  stock 
ranges.  In  the  irrigated  valleys  where  crops  of  small  grain  are 
raised,  they  feed  to  some  extent  on  the  grain  and  may  carry  away 
and  store  considerable  quantities.  Their  mischief  in  this  respect  is 
rather  local  and  not  very  serious,  but  the  constant  menace  of  their 
burrows  to  the  banks  of  irrigation  ditches  is  a  more  serious  matter. 
With  other  species  of  burrowing  rodents,  they  must  be  constantly 
watched,  for  if  allowed  to  inhabit  the  ditch  banks  frequent  breaks 
are  sure  to  occur.  Their  preference  for  burrowing  into  sidehills 
often  leads  them  to  select  the  bank  of  any  ditch  running  along  the 
edge  of  a  valley  where  the  ground  on  one  side  is  lower  than  the  level 
of  the  water.  Fortunately,  they  are  easily  controlled,  and  in  areas 
of  special  danger  they  can  be  reduced  to  practically  harmless 
numbers. 

PERODIPUS  MONTANUS  MONTANUS  (Baird) 

San  Luis  Kangaroo  Rat;  Tua-pena  of  the  Taos  Indians 
Dipodomys  montanus  Baird,  Acad.  Nat.  Sci.  Phila.  Proc.  7 :  334,  1855. 

Type. — Collected  at  Fort  Garland,  Colo.,  in  1853  by  Mr.  Kreutzfeld  under 
Lieut.  E.  G.  Beckwith. 

General  characters. — Very  similar  in  general  appearance  to  ordii  but  slightly 
larger. 

Measurements. — Adult  males  measure :  Total  length,  about  253 ;  tail,  141 ; 
hind  foot,  40  millimeters. 

Distribution  and  habitat. — From  the  San  Luis  Valley  in  southern 
Colorado,  where  it  was  first  discovered,  montanus  extends  southward 
along  the  upper  Rio  Grande  Valley  in  New  Mexico  to  Santa  Fe 
southward  in  the  high  valleys  east  of  the  Rio  Grande  to  Gran  Qui- 
vera  and  the  Jicarilla  Mountains.  (Fig.  46.)  It  is  restricted  to 
the  Upper  Sonoran  Zone  and  inhabits  both  the  open  valley  and 
plains  country  and  the  juniper  and  nut  pine  foothills  of  its  region. 
It  prefers  the  mellow  soil  and  is  usually  most  abundant  where  sandy 
ground  is  available  for  its  burrows.  In  many  places,  however,  it  is 
found  dispersed  over  the  hard  mesas  and  in  soil  that  must  require 
considerable  strength  and  skill  in  digging.  It  is  especially  abun- 
dant over  the  sandy  bottoms  of  the  Rio  Grande  Valley  about  Es- 
panola  and  along  the  lower  Chama  River. 

General  habits. — In  habits  this  species  does  not  differ  from  ordii 
except  as  the  slightly  different  environment  makes  necessary  its  adap- 
tation to  different  types  of  food  and  cover.  In  a  cooler  and  less 
arid  climate  the  more  northern  animals  have  slightly  different  condi- 
tions to  meet.  At  Espanola  in  January,  1894,  Loring  found  them 
common  on  the  weedy  flats  along  the  valley  bottom  and  on  January 
5  found  their  tracks  in  a  light  snow  that  had  fallen  the  night  before. 
To  just  what  extent  they  are  active  during  the  time  of  deep  snows, 
which  occur  in  the  San  Luis  Valley,  is  not  known,  but  it  is  probable 
that  their  stores  of  food  will  carry  them  through  considerable  peri- 
ods when  the  ground  and  seeds  are  buried. 

Food  habits. — Apparently  the  kangaroo  rats  feed  to  some  extent  on 
grass  as  well  as  seeds  of  various  plants,  as  the  writer  has  taken  them 
with  the  heads  of  grama  grass  in  their  pockets.  In  the  vicinity  of 
Taos  they  would  not  touch  traps  baited  with  rolled  oats,  apparently 
on  account  of  the  abundance  of  seeds  of  wild  sunflowers  (Helianthus 
and  Ximenesia)  over  the  surface  of  the  ground.     Usually,  however, 
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they  are  very  fond  of  rolled  oats  and  are  easily  caught  by  setting 
the  trap  near  their  burrows  or  at  the  edge  of  their  runways  and 
sprinkling  this  bait  over  the  trigger.  Where  there  are  no  well-defined 
runways  in  which  to  set  the  traps,  a  long  mark  may  be  made  by 
dragging  the  foot  along  the  ground  to  make  a  smooth  trail.  Any 
kangaroo  rat  that  finds  such  a  trail  is  almost  sure  to  follow  it,  and 
a  trap  set  across  it  and  baited  with  rolled  oats  will  usually  secure  a 
specimen. 

Breeding. — The  breeding  habits  of  this  species  are  little  known, 
but  probably  do  not  differ  from  those  of  ordii  or  other  closely  re- 
lated members  of  the  genus. 

Economic  status. — A  large  part  of  their  range  lies  within  a  re- 
gion where  agriculture  is  largely  dependent  on  irrigation.  For  this 
reason  the  burrows  of  the  animals  are  a  menace  to  the  banks  of  many 
of  the  ditches  that  follow  the  valley  borders.  But  for  their  natural 
enemies,  hawks,  owls,  foxes,  coyotes,  cats,  and  weasels,  they  would 
undoubtedly  be  present  in  such  numbers  that  they  would  do  far 
greater  damage.  By  the  application  of  control  measures  in  locali- 
ties where  they  are  especially  troublesome,  in  addition  to  the  wise 
protection  of  some  of  their  natural  enemies,  serious  trouble  from  these 
rodents  can  probably  be  avoided. 

PERODIPUS  MONTANUS  RICHARDSONI   (Allen) 
Richardson's  Kangaroo  Rat 
Dipodops  rwhardsoni  Allen,  Bui.  Amer.  Mus.  Nat.  Hist.  3 :  277,  1S91. 

Tupe. — Collected  at  Beaver  River,  Beaver  County,  Okla.,  October  26,  1887,  by 
Jonness  Richardson  and  John  Rowley,  jr. 

General  characters. — Slightly  larger  and  brighter  yellow  than  P.  m.  montanus, 
with  which  it  apparently  intergrades  in  the  region  west  of  the  upper  Pecos 
Valley.  The  dark  stripe  on  the  lower  surface  of  the  tail  reaches  only  about 
half  the  length  of  the  tail,  while  in  the  other  species  it  reaches  the  whole 
length. 

Measurements. — Average  of  adults:  Total  length,  258;  tail,  139;  hind  foot, 
42  millimeters. 

Distribution  and  habitat. — Richardson's  kangaroo  rat  is  a  wide- 
ranging  species  of  the  Great  Plains,  in  the  Upper  Sonoran  Zone, 
extending  from  Montana  to  west-central  Texas  and  covering  practi- 
cally all  New  Mexico  east  of  the  Pecos  River  Valley  and  Sangre  de 
Cristo  and  Raton  Mountains.  (Fig.  46.)  Specimens  from  Clayton, 
Raton,  Santa  Rosa,  Fort  Sumner,  and  the  region  about  Roswell  are 
referable  to  this  species,  while  at  Carlsbad  the  smaller  and  apparently 
distinct  ordiii  almost,  if  not  quite,  meets  its  range.  The  animals  are 
especially  abundant  where  the  soil  is  mellow  and  sandy,  but  in  many 
places  they  burrow  into  fairly  firm  prairie  soil.  Generally  they 
are  on  the  open  plains,  but  in  many  localities  they  are  found  among 
the  scattered  junipers  and  nut  pines  where  soil  and  other  conditions 
are  suitable. 

General  habits. — The  habits  of  richmdsoni  are  very  similar  to  those 
of  other  species  of  the  genus.  The  animals  make  lone:,  horizontal 
burrows  usually  in  groups  of  two  or  three  radiating  from  a  common 
center  and  opening  out  sometimes  6  or  8  feet  apart.  The  occupied 
burrows  are  usually  closed  during  the  dav  and  not  opened  until  after 
dark.     Well-worn  trails  often  lead  from*  the  doorways  to  a  consider- 
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able  distance,  especially  where  the  low  vegetation  is  sufficiently  dense 
to  make  traveling  easier  in  trails  than  in  the  standing  grass,  but 
even  on  sandy  and  open  ground  the  trails  are  often  well  worn  and 
conspicuous. 

Food  habits. — Apparently  these  kangaroo  rats  also  live  mainly 
upon  the  seeds  of  various  plants  and  grasses,  but  in  many  cases  the 
leaves  and  stems  of  grass  and  other  plants  have  been  found  in  their 
pockets.  At  some  of  the  burrows  the  chaff,  remains  of  grass  stems, 
and  heads  are  thrown  out  in  considerable  quantities,  which  indicates 
that  their  food  is  not  entirely  seeds  but  comprises  some  of  the  green 
foliage  or  dried  parts  of  plants.  Near  Santa  Rosa  the  pockets  of  one 
specimen  contained  a  few  leaves  of  a  little  saltbush  (Atriplex),  some 
yellow  leaves  apparently  of  loco  weed  (Oxytropis),  and  a  few  seeds 
of  juniper  berries.  Oatmeal  from  the  trap  bait  is  commonly  found 
in  their  cheek  pouches  and  occasionally  a  little  wheat  or  other  grain 
from  the  fields.  The  grain,  however,  seems  to  have  been  picked  up 
from  scattered  or  sown  grain,  and  the  writer  knows  of  no  evidence 
that  they  pull  or  cut  down  the  stalks  of  growing  grain. 

Breeding  habits. — As  with  other  members  of  the  genus,  the  mam- 
mae are  arranged  in  3  pairs,  2  pairs  of  inguinal  and  1  pair  of  pectoral, 
and  there  are  records  of  two  and  four  embryos.  Out  of  a  large  num- 
ber of  specimens  collected,  there  are  no  very  small  young  taken  late 
in  the  season,  and  it  seems  probable  in  their  zone  and  climate  that 
not  more  than  one  litter  is  raised  in  a  year. 

Economic  statws. — For  many  years  the  country  occupied  by  this 
species  has  been  mainly  stock  range,  but  in  recent  years  the  "  dry- 
farming  "  methods  have  made  little  ranches  possible  and  carried  con- 
siderable agriculture  into  their  area.  The  kangaroo  rats  undoubtedly 
take  a  small  toll  of  planted  seeds  and  possibly  of  ripening  grain,  but 
their  depredations  are  of  little  consequence  by  themselves.  Added  to 
those  of  many  other  species  of  rodents,  however,  they  help  to  swell 
the  total,  which  means  a  steady  drain  on  the  returns  of  farm  labor. 

PERODIPUS  LONGIPES  (Merriam) 

Moki  Kangaroo  Rat;  Bar-hu  of  the  Mold  Indians    (Fisher);   Natjshestoyi 

of  the  Navajo  Indians 

Dipodops  lo-ngipes  Merriam,  North  Amer.  Fauna  No.  3,  p.  71,  1890. 

Type. — Collected  at  foot  of  Echo  Cliffs,  Painted  Desert,  Ariz.,  September  22, 
1889,  by  C.  Hart  Merriam. 

General  characters. — Largest  of  the  5-toed  kangaroo  rats  occurring  in  New 
Mexico.  In  color  it  differs  but  little  from  the  bright  buffy  richardsoni  further 
east,  but  the  dark  stripe  runs  the  whole  length  of  the  lower  surface  of  the 
tail. 

Measurements. — Total  length,  about  275 ;  tail,  165 ;  hind  foot,  42  millimeters. 

Distribution  and  habitat. — The  species  longipes,  which  was  first 
described  from  the  Painted  Desert,  in  Arizona,  extends  over  a  large 
area  of  high  arid  plains  in  northwestern  New  Mexico.  (Fig1.  46.) 
It  occupies  the  great  San  Juan  Valley  and  the  Zuni  Plains  south  to 
the  northern  base  of  the  Datil  Mountains  and  east  to  Laguna  and 
Kiley  on  the  western  edge  of  the  Rio  Grande  Valley.  It  probably 
fills  the  whole  Upper  Sonoran  Zone  of  this  region,  but  the  borders 
of  its  range  and  its  relationship  with  neighboring  species  have 
not  been  fully  determined.     There    are    specimens    from    Blanco, 
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Fruitland,  Fort  Wingate,  Gallup,  Juan  Tofoya,  Laguna,  Quemado, 
Kiley,  Shiprock,  Thoreau,  Wingate,  and  Zuni  Kiver. 

General  habits. — The  large  size  of  these  kangaroo  rats  makes  it 
possible  to  distinguish  their  burrows  and  tracks  from  those  of  smal- 
ler species.  The  burrows  often  seem  unnecessarily  large  for  the  size 
of  the  animal,  especially  in  the  mellow  sand,  where  digging  is  easy 
and  where  natural  mounds  are  abundant,  into  the  sides  of  which  the 
burrows  penetrate  in  almost  horizontal  positions.  In  sandy  places 
in  the  San  Juan  Valley  there  is  often  a  suggestion  of  an  artificial 
mound  over  and  around  the  entrance  of  the  burrows.  The  earth 
that  is  brought  out  of  the  burrows  is  thrown  backward  to  build  up 
an  artificial  mound  evidently  to  protect  the  underground  den  from 
which  the  burrows  open  out  on  all  sides.  The  mound-building  habit 
is  but  slightly  developed  in  this  species  and  is  only  occasionally 
noticeable,  while  in  some  other  species,  as  in  Perodipus  panamintinus 
and  Dipodmivys  spectabills,  it  is  highly  developed.  As  a  general 
thing,  however,  the  burrows  enter  the  ground  singly  or  in  groups 
in  the  ordinary  way  and  show  the  same  type  of  structure  with  the 
same  radiating  trails  as  in  other  species  of  the  genus.  The  animals 
are  often  abundant,  and  early  in  the  morning  the  barren  areas  of 
sand  show  networks  of  their  tracks  and  trails.  These  are  usually 
wiped  out  before  night  by  the  drifting  sands,  only  to  be  reprinted 
with  some  variety  in  each  early  morning  edition.  The  doorways  of 
occupied  burrows  are  usually  closed  during  the  day,  and  the  animals 
are  rarely  seen  unless  one's  horse  breaks  through  into  the  under- 
ground den  and  a  startled  kangaroo  rat  pops  out  of  the  end  of  some 
burrow  that  leads  almost  to  the  surface  but  had  been  left  with  a 
thin  covering  of  earth. 

Food  habits. — As  in  other  species  of  the  genus,  their  food  is  gath- 
ered and  apparently  most  of  it  carried  to  the  burrows  in  the  cheek 
pouches  to  be  eaten  in  greater  safety  at  home.  In  places  they  are 
eager  for  rolled  oats  or  almost  any  grain  offered  them  as  trap  bait, 
but  again  they  will  not  touch  any  of  these  or  any  kind  of  bait  that 
can  be  offered,  evidently  because  they  are  finding  their  favorite 
seeds  abundantly  scattered  over  the  ground.  At  Gallup  in  Septem- 
ber, 1908,  the  writer  found  them  numerous,  but  at  that  season  they 
would  not  touch  the  trap  bait  and  only  one  specimen  was  secured. 
This  one  had  a  small  collection  of  seeds  of  tumbleweed,  or  Kussian 
thistle  (Sal-sola  pestifer),  in  its  cheek  pouches.  In  June,  of  1905, 
Hollister  found  them  abundant  at  Wingate,  where  he  says  their  dens 
were  commonly  placed  near  the  base  of  some  bush  where  the  sand 
was  built  up  in  a  mound,  but  many  were  found  in  open  places  with 
no  protection.  Numbers  of  the  animals  were  seen  running  about 
soon  after  sundown,  scampering  from  one  bush  to  another.  They 
seemed  to  be  busy  gathering  seeds  of  plants,  and  specimens  shot  often 
had  their  cheek  pouches  filled  with  seeds.  In  October  of  the  same 
year  he  found  them  in  the  edge  of  the  Gallinas  Mountains,  when  the 
cheek  pouches  of  the  specimens  taken  were  partly  filled  with  seeds  of 
various  common  plants  of  the  vicinity.  In  the  San  Juan  Valley  in 
October  and  November,  1908,  Clarence  Birdseye  found  them  abun- 
dant but  very  difficult  to  trap,  as  they  did  not  care  for  the  trap  bait. 
By  using  an  abundance  of  squash  seeds,  wheat,  oats,  and  rolled  oats, 
he  succeeded  in  catching  a  few,  but  was  obliged  to  set  small  steel 
traps  in  their  runways  to  get  a  series  of  the  animals.     The  traps 
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were  sunk  in  the  runways  and.  covered  with  tissue  paper,  over  which 
sand  was  sprinkled,  and  in  several  cases  parts  of  the  tissue  paper 
were  found  in  the  pockets  of  the  rats,  evidently  being  carried  away 
for  nest  material.  The  pockets  of  those  caught  contained  seeds  of 
the  Russian  thistle  (Salsola  pestifer) ,  rabbit  brush  (Bigelovia  and 
Gutierrezia) ,  and  bee  plant  {Gleome  serrulatum) . 

Breeding  liabits. — In  the  latter  half  of  June,  near  Wingate,  Hol- 
iister  caught  numbers  of  half -grown  young,  and  one  female  taken  on 
June  20  contained  four  good-sized  embryos.  In  September  and. 
October  the  specimens  taken  were  all  nearly  full  grown,  and  it  is 
probable  that  but  one  litter  of  young  is  raised  in  a  season. 

Economic  status. — In  a  great  part  of  the  country  covered  by  these 
kangaroo  rats  there  is  no  agriculture  and  but  little  white  population. 
In  the  San  Juan  Valley,  however,  there  is  a  large  area  of  valuable 
agricultural  land  that  has  been  developed  under  the  irrigation  system, 
and  here  the  kangaroo  rats  do  some  slight  damage  to  the  banks  of 
irrigation  ditches.  In  other  localities  where  irrigation  is  possible 
they  do  considerable  mischief,  although  they  are  not  so  serious  a  pest 
as  the  pocket  gophers.  In  passing  through  the  valley  at  Zuni  in 
September,  1908,  the  writer  found  an  abundance  of  these  kangaroo 
rats  and  their  large  burrows  in  the  mellow  soil  of  the  valley.  The 
great  ditch  for  carrying  the  water  from  the  reservoir  to  the  farm 
land  of  the  valley  had  at  that  time  just  been  completed,  but  the  water 
had  not  yet  been  turned  in.  This  ditch  ran  for  many  miles  along  the 
sloping  side  of  the  valley,  and  its  lower  bank  was  built  up  in  such  a 
manner  that  the  bottom  of  the  ditch  was  as  high  as  and  in  places  higher 
than  the  slope  below.  The  kangaroo  rats  had  gathered  along  this 
new  embankment  of  mellow  sand  as  if  it  had  been  placed  there  espe- 
cially for  their  habitations.  They  had  come  from  far  and  near  and 
taken  up  their  quarters  in  the  mellow  bank  and  were  rapidly  perfo- 
rating it  with  big,  round  burrows  that  began  near  the  bottom  and 
went  straight  back  into  the  bank.  In  places  there  were  three  or  four 
of  these  burrows  in  8-foot  sections  of  the  bank  that  the  writer's  little 
camera  would  include  at  a  distance  of  10  feet.  Most  of  the  burrows 
were  in  the  lower  bank  of  the  ditch.  The  writer  was  not  present 
when  the  water  was  later  turned  into  the  ditch,  but  probably  many 
breaks  occurred.  In  such  cases  it  would  not  be  difficult  to  protect 
the  ditches  by  killing  the  animals  that  had  collected  there. 

PEROGNATHUS  FLAVUS  FLAVUS  Baibd 
Baird's  Pocket  Mouse 
Perognatus  fiavus  Baird,  Acad.  Nat.  Sei.  Phila.  Proc.  7 :  332,  1855. 

Type.— Collected  at  El  Paso,  Texas,  in  1851  by  J.  H.  Clark. 

General  characters. — A  small,  smooth-furred,  yellow  mouse  with  short, 
rounded  ears,  and  rather  short,  smooth  tail.  Upperparts  rich  pinkish  huff 
clouded  with  dusky;  spot  back  of  the  ear  and  a  band  along  the  side  clear 
buffy ;  underparts  white. 

Measurements. — Adult  specimens  average:  Total  length,  about  112;  tail, 
50;  hind  foot,  15.8  millimeters.  Weight  of  male,  7.3  grams;  of  female,  6.5 
grams. 

Distribution  and  habitat. — Baird's  pocket  mouse  (pi.  12,  B), 
apparently  the  smallest  rodent  in  America,  is  an  abundant  species 

64909°— 32 18 


274 


NORTH   AMERICAN   FAUNA 


[No.  53 


over  a  great  part  of  New  Mexico,  occupying  the  valley  country  in 
both  the  Upper  and  the  Lower  Sonoran  Zones.  (Fig.  47.)  Speci- 
mens have  been  taken  at  Carlsbad,  Santa  Rosa,  Clayton,  Chico 
Springs,  Raton,  Ribera,  Taos,  Manzano  Mountains,  Mesa  Jumanes, 
Carrizozo,  Tularosa,  Deming,  Hachita,  Playas  Valley,  Glenwood, 
Diamond  Creek,  Fairview,  San  Augustine  Plain,  Riley,  Datil  Moun- 
tains, Quemado,  Rio  Puerco,  Laguna,  Grant,  Fruitland,  and  Liberty. 
The  species  is  also  abundant  at  the  type  locality,  El  Paso,  Tex.,  and 
extends  south  into  Mexico,  west  into  Arizona,  and  northward  into 
Colorado  and  Nebraska.  It  is  partial  to  mellow  soil  of  the  valley 
bottoms,  where  it  lives  among  the  scattered  weeds  and  bushes  and 
burrows  in  the  sand.  Occasionally  it  is  found  on  the  sidehills  and 
even  among  the  stones  and  on  rocky  ground,  but  always  where  there 

is  mellow  soil  in  which  to 
burrow. 

General  hah  its.  —  At 
Deming  in  December,  1889, 
Baird's  pocket  mice  were 
abundant  among  the  scat- 
tered mesquite  bushes  a 
mile  east  of  town.  Their 
tiny  burrows,  usually 
closed  during  the  day,  were 
common,  and  little  run- 
ways or  lines  of  tracks  led 
from  them  to  neighboring 
patches  of  wild  sunflower 
and  other  seed-1  a  d  e  n 
plants.  The  little  animals 
were  evidently  finding  an 
abundance  of  choice  food 
at  that  season  and  careful- 
ly avoided  all  traps  and 
such  bait  as  the  writer 
could  offer  them.  As  the 
old  cyclone  traps  were  the 
only  available  mouse  catch- 
ers at  that  time,  he  was 
obliged  to  remodel  them  by  taking  off  one  spring  and  bringing  the 
other  back  to  one  side  and  flattening  the  trigger  so  they  could  be 
used  as  runway  traps.  With  these  carefully  concealed  in  the  run- 
ways, specimens  were  readily  caught  as  they  ran  over  the  trigger. 
In  the  same  way  a  little  later  he  secured  a  series  of  topotypes  at  El 
Paso,  where  the  mice  were  common  on  the  sandy  bottoms  below 
town.  Their  burrows  were  generally  in  groups  of  three  or  four 
near  together,  evidently  connecting  below  in  a  regular  den.  Often 
they  were  placed  around  the  edges  of  a  little  tuft  of  desert  brush, 
which  afforded  some  shelter  and  protection.  On  warm  December 
mornings  their  tracks  were  numerous  in  the  light  dust  around  the 
burrows  and  led  away  in  trails  from  the  burrows  to  the  nearest 
sunflower  or  pigweed  patches. 

At  other  times  of  year,  when  there  are  fewer  ripe  seeds  on  the 
ground,  they  take  rolled  oats  with  avidity  and  are  easily  caught  in 


Figure  47. — Distribution  of  Baird's  and  Yavapai 
pocket  mice  in  New  Mexico :  1,  Perognathus 
flavus  flavus;  2  P.  flavus  bimaculatus.  Type 
locality  circled 
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traps  set  near  their  burrows  or  in  artificial  trails  made  by  drawing 
the  foot  over  the  ground.  Their  tiny  burrows  are  easily  recognized, 
and  if  specimens  can  not  be  secured  in  traps  they  can  be  driven 
out  of  the  burrows  and  caught  in  the  hands.  The  burrows  are  not 
extensive  and  in  mellow  soil  can  be  opened  with  a  stick  or  with  the 
fingers  and  the  animals  forced  out.  In  Canyon  Largo  the  writer 
secured  one  by  turning  over  a  flat  stone  under  which  the  burrow  led, 
and  as  the  sleek  little  creature  popped  out  of  its  den  underneath  he 
caught  it  in  his  hands  and  had  a  good  opportunity  to  examine  it 
closely.  Few  small  mammals  are  more  beautiful  than  these  silky, 
bright-eyed  mice.  They  are  timid  and  when  caught  in  the  hands 
will  struggle  to  escape,  but  make  no  attempt  to  bite  or  scratch.  If 
held  gently  they  soon  become  quiet  and  may  be  stroked  as  they  sit  in 
the  open  hand.  On  the  San  Augustine  Plains  E.  A.  Goldman  caught 
specimens  at  burrows  in  the  loose  sand  under  a  saltbush  (Atriplex) , 
and  while  digging  for  pocket  gophers  in  September  he  dug  into  an- 
other of  their  dens  and  in  a  handful  of  earth  threw  out  a  young 
Baird's  pocket  mouse,  which  started  off  in  short  jumps  but  which 
he  quickly  caught  in  his  hands.  In  the  Datil  Mountains  Hollister 
found  many  of  their  burrows  in  the  sandy  soil,  all  with  the  entrances 
closed  during  the  daytime. 

Food  habits. — So  far  as  known,  the  food  of  this  little  mouse  con- 
sists mainly  of  seeds,  the  pure  white  contents  of  the  stomach  indicat- 
ing that  they  are  carefully  shelled  and  only  the  inner  parts  eaten. 
In  captivity  the  mice  eat  a  little  green  leaves,  cactus  pulp,  lettuce,  or 
other  moist  vegetation.  In  the  Datil  Mountains  Hollister  found  the 
cheek  pouches  usually  filled  with  small  grass  and  weed  seeds.  At 
Santa  Rosa  in  May  and  June,  the  writer  found  several  with  their 
pockets  filled  with  seeds  of  juniper  berries.  Their  partiality  to  the 
patches  of  seed-laden  wild  sunflowers  and  other  composite  plants,  and 
patches  of  Croton  would  indicate  that  the  seeds  of  these  were  favor- 
ite food,  but  their  menu  evidently  varies  with  the  season  and  the 
seed  supply.  At  times  they  are  very  fond  of  rolled  oats  and  will 
stuff  their  pockets  full  and  carry  it  away  to  their  dens.  Very  often, 
however,  when  more  palatable  seeds  are  available  they  refuse  this 
bait. 

Breeding  habits. — The  mammae  of  the  females  are  arranged  in 
3  pairs,  2  pairs  of  inguinal,  arranged  so  far  forward  that  they 
might  almost  be  considered  abdominal,  and  1  pair  of  pectoral.  A 
specimen  examined  at  Santa  Rosa  on  May  28,  1903,  contained  two 
half-developed  embryos.  This  evidently  is  not  the  full  number, 
however,  as  another  female  taken  June  5  had  lately  given  birth  to 
six  young.  The  normal  number  of  young  is  more  probably  three 
to  six.  There  seems  to  be  great  irregularity  in  the  time  of  their 
breeding,  or  possibly  two  or  more  litters  are  raised  in  a  season.  At 
Higbee,  Colo.,  Ned  Dearborn  took  a  less  than  half -grown  young  on 
April  16,  and  at  La  Junta,  Lantz  took  two  half-grown  young  on 
April  23.  At  Ribera,  N.  Mex.,  the  writer  caught  a  half-grown  young 
on  July  3.  On  the  San  Augustine  Plains  E.  A.  Goldman  caught 
a  quarter-grown  young  on  September  15,  and  two  half -grown  young 
the  next  day.  At  Riley,  Hollister  caught  a  half-grown  young 
September  23.  At  Deming  and  El  Paso  the  writer  found  females 
with  milk  in  their  teats  in  December. 
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Economic  status.— Some  claims  have  been  made  that  these  mice  dig 
up  the  planted  grains,  but  among  the  many  other  species  of  rodents 
to  which  the  charge  is  also  applied  it  is  difficult  to  fix  the  guilt. 
Undoubtedly  they  do,  where  opportunity  offers,  consume  some  grass 
seed  on  the  range  and  carry  away  a  little  of  the  planted  grains  from 
the  edges  of  fields.  Alone  their  depredations  would  be  of  little  con- 
sequence, but  added  to  that  of  many  other  rodents  their  mite  adds  to 
the  tax  levied  upon  the  products  of  the  soil.  Their  burrows  often 
penetrate  the  banks  of  irrigation  ditches,  but  in  most  cases  are  too 
small  and  shallow  to  be  of  serious  consequence.  On  the  other  hand 
their  destruction  of  weed  seeds  may  well  offset  all  their  debts  to 
agriculture. 

PEROGNATHUS  FLAVUS  BIMACULATUS  Merriam 
Yavapai  Pocket  Mouse 
Perognathus  bimaculatus  Merriam,  North  Amer.  Fauna  No.  1,  p.  12,  1889. 

y^pe—Collected  at  Fort  Whipple,  Yavapai  County,  Ariz.,  May  21,  1865,  by 
Elliott   Coues. 

General  characters. — A  robust  form  of  the  fiavus  group,  readily  distinguished 
by  its  larger  size  and  darker  coloration.  The  young  or  half-grown  specimens 
of  fiavus  are  of  a  blue-gray  color  while  of  bbmaculatus  they  are  conspicuously 
dusky  gray.  None  of  the  New  Mexico  specimens  are  perfectly  typical  bimacu- 
latus, but  those  from  Fort  Wingate  and  Gallup,  while  somewhat  intermediate, 
are  decidedly  nearest  to  this  form.  Those  from  the  San  Augustine  Plain 
and  San  Juan  Valley,  while  somewhat  intermediate  in  characters,  are  referred 
to  fiavus. 

Measurements. — Adult  specimens  of  typical  bimaculatus  measure:  Total 
length,  118 ;  tail,  53 ;  hind  foot,  17  millimeters. 

Distribution  and  h-abitat. — With  most  of  its  distribution  in  the 
plateau  region  of  Arizona  the  Yavapai  pocket  mouse  extends  up 
the  Rio  Puerco  branch  of  the  Little  Colorado  River  into  western 
New  Mexico  and  may  well  have  a  wider  distribution  over  the  sur- 
rounding plateau  country.  (Fig.  47.)  It  seems  to  be  mainly  an 
Upper  Sonoran  form. 

General  habits. — In  habits  these  mice  seem  to  be  identical  with 
the  small  fiavus.  At  Fort  Wingate,  in  June,  Hollister  found  them 
common  and  easily  trapped  at  their  burrows  under  the  edge  of 
bushes  on  the  sandy  flats  of  the  Puerco  Valley.  Unfortunately  most 
of  the  specimens  caught  were  devoured  by  other  mice,  probably  by 
the  grasshopper  mice,  which  were  taken  at  the  same  locality.  Hol- 
lister says  their  cheek  pouches  were  nearly  always  filled  with  tiny 
seeds.  At  Gallup,  in  September,  the  writer  found  abundant  traces 
of  them  all  over  the  valley  in  sandy  soil,  but  only  one  specimen  was 
caught.  They  refused  to  touch  any  kind  of  bait  at  this  season,  and 
the  one  caught  accidentally  got  its  tail  in  a  trap  in  running  across  it. 
Their  little  burrows  both  closed  and  open,  were  common  under  and 
around  bunches  of  sagebrush,  rabbit  brush,  and  saltbush.  On  still 
mornings  the  tiny  tracks  were  seen  all  around  the  traps,  but  the 
traps  were  carefully  avoided.  The  one  specimen  taken  had  a  few 
seeds  of  tumbleweed,  or  Russian  thistle  {Salsola  pestifer),  in  its 
pockets.  At  this  season,  however,  there  was  an  abundance  of  other 
ripe  weed  seeds  on  the  ground,  and  the  mice  were  evidently  busy  stor- 
ing a  supply  of  their  favorite  foods. 


1931] 


MAMMALS   OF   NEW   MEXICO 


277 


Breeding  habits. — These  are  probably  identical  with  those  of  P. 
■flavus  as  the  mammae  are  of  the  same  number  and  arrangement. 
There  is  one  record  from  the  type  locality  of  a  female  containing 
four  embryos. 

Economic  status. — As  the  range  of  the  species  is  mainly  over  a 
region  of  grazing  land  where  there  is  little  attempt  at  agriculture, 
it  has  little  economic  importance.  Its  consumption  of  weed  seeds 
may  even  prove  of  some  benefit  to  the  range,  especially  if  it  succeeds 
in  checking  the  abundance  of  such  injurious  plants  as  the  tumble- 
weed. 

PEROGNATHUS    APACHE    APACHE    Mebriam 

Apache   Pocket   Mouse 
Perognathus  apache  Merriam,  North  Amer.  Fauna  No.  1,  p.  14,  1889. 

Type. — Collected  in  Keam  Canyon,  Apache  County,  Ariz.,  May  22,  1888,  by 
J.  Sullivan. 

General  characters. — This  buffy  or  pale  yellow  pocket  mouse  is  noticeably 
larger  than  flavus  or  Mmaculatus  and  has  relatively  smaller  ears  and  longer 
tail   than   either.     It   is  clear 
light  buff  above  and  pure  white 
below. 

Measurements. — Adults  aver- 
age: Total  length,  139;  tail, 
67;  hind  foot,  18.5  milli- 
meters. 


Distribution  and  habi- 
tat.— In  distribution  the 
Apache  pocket  mouse  is 
mainly  an  Upper  Sonoran 
desert  plains  species,  occu- 
pying the  higher  levels  of 
the  Rio  Grande  and  San 
Juan  Valleys  and  the  pla- 
teau country  of  northeast- 
ern Arizona.  (Fig.  48.) 
Deming,  in  the  edge  of  the 
Lower  Sonoran  Zone,  is 
the  southernmost  locality 
from  which  the  species  is 
known.  Hollister  took 
specimens  among  the  yel- 
low pines  in  the  Gallina 
Mountains,  but  most  of  the 
known  range  of  the  species  lies  on  the  open  plains  from  5,000  to 
7,000  feet. 

General  habits. — In  December,  1889,  the  writer  collected  three 
specimens  of  the  Apache  pocket  mouse  on  the  sandy  river  bank  near 
Deming.  These  were  caught  at  one  group  of  burrows  in  the  mellow 
sand,  and  from  the  burrows  their  trails  led  away  to  the  nearest 
patches  of  wild  sunflowers  and  other  seed-laden  plants.  They  care- 
fully avoided  the  traps  and  refused  to  take  rolled  oats  as  bait,  prob- 
ably because  they  could  get  an  abundance  of  better  food  in  the  form 
of  little  dalea  beans,  wild  sunflower,  and  other  fallen  seeds.  In  July 
of  the  same  year  the  mice  were  caught  in  traps  baited  with  rolled  oats 
at  San  Pedro.    Here  they  were  living  in  the  open  park  among  scat- 


Figure  48. — Distribution  of  three  little  pocket 
mice  in  New  Mexico:  1,  Perognatlius  apache 
apache;  2,  P.  apache  melanotis;  3,  P.  merriami 
gilvus.     Type  locality  circled 
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tered  junipers.  In  the  sandy  valley  of  the  Chama  Eiver  near  Abiquiu 
in  October  their  burrows  and  tracks  were  common,  but  the  mice 
persistently  avoided  the  traps.  As  a  last  resort  the  writer  dug  one 
out  and  caught  it  in  his  hands.  A  little  later  near  Espanola  Gaut 
succeeded  in  catching  a  few  in  traps,  and  in  June  of  the  following 
year  Surber  collected  three  more  there.  In  the  river  valley  a  few 
miles  above  the  pueblo  of  Jemez  early  in  September,  their  tracks  and 
burrows  were  numerous,  but  even  then  the  animals  were  not  easily 
caught.  One  specimen  that  blundered  into  a  trap  had  its  cheek 
pouches  well  filled  with  the  seeds  of  spurge  (Croton  texensis)  and 
some  seeds  of  a  composite,  probably  tarweed  (Grindelia).  Near 
Laguna  two  were  caught  but  were  so  badly  eaten  by  insects  that  only 
the  skulls  were  saved.  At  Wingate,  in  June,  Hollister  collected  four 
specimens  at  little  burrows  under  the  bushes  on  the  sandy  plateaus 
of  the  Puerco  Valley.  The  cheek  pouches  were  nearly  always  filled 
with  tiny  seeds.  In  habits  this  species  does  not  differ  materially 
from  the  several  other  species  of  small,  smooth-tailed  pocket  mice  in 
New  Mexico,  and  it  is  usually  impossible  to  tell  from  the  burrows  or 
tracks  which  to  expect  in  your  traps.  Like  the  others,  it  is  mainly 
nocturnal  and  almost  never  seen  alive  except  as  forced  out  of  its 
burrows. 

Apparently  nothing  is  known  of  its  breeding  habits  or  of  its  eco- 
nomic status. 

PEROGNATHUS  APACHE  MELANOTIS  Osgood 
Black-eaked  Pocket  Mouse 

Perognathus   apache   melanotis   Osgood,   North   Amer.   Fauna   No.   18,   p.   27, 
September  20,  1900. 

Type. — Collected  at  Casas  Grandes,  Chihuahua,  Mexico,  May  21,  1899,  by 
E.  A.  Goldman. 

General  characters. — A  dark  form  of  apache,  with  deeper  yellow  of  the 
upper  parts  and  with  inner  surface  of  the  ears  blackish  instead  of  buff. 

Measurements. — Though  the  measurements  are  about  the  same  as  those  of 
apache,  the  skull  is  conspicuously  smaller  with  narrower  mastoids. 

Distribution  and  habitat. — The  type  and  only  known  specimen  of 
melanotis  at  the  time  of  its  description  was  from  Casas  Grandes  in 
northern  Chihuahua.  Specimens  taken  since  at  Gran  Quivera,  Pecos, 
Glorieta,  Santa  Fe,  and  at  Stinking  Spring  Lake  [Burford  Lake]  on 
the  Jicarilla  Indian  Keservation,  are  so  nearly  identical  with  the  type 
of  melanotis  that  they  can  not  well  be  referred  to  any  other  form. 
The  range  thus  shown  is  illogical  and  can  only  be  accounted  for  by 
predicating  a  much  wider  former  range,  at  present  unknown.  (Fig. 
48.)  All  the  localities  represented  are  in  the  Upper  Sonoran  Zone 
and  several  of  them  at  the  extreme  upper  edge  of  the  zone.  A  speci- 
men of  apache  from  San  Pedro,  in  the  Sandia  Mountains,  shows  a 
tendency  toward  melanotis  in  the  dusky  inner  surface  of  the  ears,  but 
it  is  too  young  to  show  good  skull  characters. 

General  habits. — Near  the  old  pueblo  of  Pecos  and  at  Glorieta,  at 
respectively  6,800  and  7,200  feet  altitude,  these  little  mice  were  com- 
mon among  the  junipers  and  nut  pines  of  the  Upper  Sonoran  Zone. 
They  were  living  in  dry,  sandy,  or  mellow  soil  in  burrows  among 
scattered  weeds,  under  the  edges  of  stones  or  along  the  cut  banks  of 
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the  creek.  Their  little  burrows  were  numerous  in  favorite  places, 
part  of  them  standing  open  and  others  closed  during  the  day.  As 
usual,  the  closed  burrows  were  the  ones  where  earth  was  thrown  out, 
and  the  open  ones,  those  not  in  recent  use,  or  else  they  were  partly 
concealed  back  doors  from  which  the  animals,  if  disturbed,  could 
easily  make  their  escape.  Similar  burrows  made  by  this  species 
were  found  near  Santa  Fe,  and  one  specimen  was  taken.  Near 
Stinking  Spring  Lake  [Burford  Lake]  the  mice  were  fairly  common 
and  two  were  caught  in  traps  close  to  camp.  One  of  these  was  caught 
in  the  daytime  by  opening  its  burrow  and  setting  a  trap  inside,  for  it 
soon  came  out  to  close  the  burrow.  The  one  caught  near  Santa  Fe  in 
July  had  its  cheek  pouches  full  of  seeds  of  ryegrass  (Lollum  per- 
enne).  At  Pecos  the  mice  were  eager  for  the  rolled  oats  with  which 
the  traps  were  baited,  and,  during  July  and  August,  17  specimens 
were  collected.  Four  half-grown  young  were  taken  on  August  26 
and  larger  young  of  the  year  on  July  4  and  August  25  and  26. 

In  habits  as  well  as  distribution  there  is  still  much  to  be  learned  of 
this  interesting  little  animal. 

PEROGNATHUS  MERRIAMI  GILVUS  Osgood 

Dutcher's  Pocket  Mouse 

Perognathus  merriami  gilvus  Osgood,  North  Anier.  Fauna  No.  18,  p.  22,  1900. 

Type. — Collected  at  Eddy  (now  Carlsbad),  Eddy  County,  N.  Mex.,  September 
18.  1892,  by  B.  H.  Dutcher. 

General  characters. — This  sleek,  little  yellow  mouse,  with  white  belly,  short 
rounded  ears,  and  short,  smooth  tail,  is  slightly  larger  than  flavus,  which  it 
resembles,  but  it  belongs  to  a  distinct  group,  and  occurs  at  the  same  localities 
with  flavus. 

Measurements. — Total  length,  about  122 ;  tail,  60 ;  hind  foot,  16.5  millimeters. 

Distribution  and  habitat. — There  are  specimens  of  gilvus  from  the 
type  locality,  Carlsbad,  from  40  miles  west  of  Roswell  in  the  Pecos 
Valley,  and  from  25  miles  west  of  Tucumcari  at  the  northernmost 
point  of  the  Llano  Estacado.  (Fig.  48.)  Most  of  the  range  of  the 
species,  however,  lies  in  western  Texas  and  is  practically  all  within 
the  Lower  Sonoran  Zone.  At  Carlsbad,  Dutcher  found  these  little 
pocket  mice  inhabiting  the  low  stony  mesas,  and  at  Cedar  Point, 
about  40  miles  west  of  Roswell,  the  writer  took  one  specimen  on 
the  open  prairie.  Near  the  northern  end  of  the  Staked  Plains, 
about  25  miles  west  of  Tucumcari,  two  were  collected  among  the  low 
mesquite  bushes  at  the  edge  of  the  valley. 

General  habits. — In  habits  gilvus  is  very  similar  to  flamus  with 
which  it  occurs  at  Carlsbad,  but  it  is  more  often  found  on  stony  or 
hard  ground  than  in  the  mellow  sandy  valley  bottoms.  Nothing  is 
definitely  known  of  its  food  and  breeding  habits. 

PEROGNATHUS  HISPIDUS  PARADOXUS  Mereiam 
Kansas  Pocket  Mouse 
Perognathus  paradoxus  Merriam,  North  Amer.  Fauna  No.  1,  p.  24,  1889. 

Type. — Collected  at  Banner,  Largo  County,  Kansas,  October  17,  1884,  by  A. 
B.  Baker. 

General  characters. — A  large,  stout  pocket  mouse  with  harsh  fur  and  rather 
long  but  not  bushy  tail.  The  upperparts  are  grizzled  buff  with  clear  buffy 
stripes  alone  the  sides,  and  the  underparts  are  white. 

Measurement.— Adults  measure:  Total  length,  222;  tail,  108;  hind  foot, 
26.5  millimeters. 
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Distribution  and  Jwbitat. — The  Kansas  pocket  mouse  is  a  plains 
species  covering  the  Pecos  Valley  and  eastern  New  Mexico  and 
occurring  in  the  Tularosa,  Rio  Grande,  and  Gila  Valleys.  (Fig.  49.) 
Though  most  of  its  range  lies  in  the  Upper  Sonoran  Zone,  it  also 
comes  into  the  edges  of  some  Lower  Sonoran  valleys.  Specimens 
have  been  taken  at  Las  Vegas,  near  Roswell  and  Carlsbad,  at  Tula- 
rosa, near  Mesilla  Park,  near  Redrock,  at  Gila,  and  on  Dry  Creek 
betwen  the  Gila  and  San  Francisco  Rivers.  They  have  also  been 
taken  just  outside  of  New  Mexico  near  the  northeastern,  southeast- 
ern, and  southwestern  extremities  of  the  State. 

General  habits. — Over  a  wide  range  of  open  plains  country  these 
pocket  mice  burrow  in  any  convenient  place  without  regard  to  shelter  or 

cover.  Often  their  smooth, 
round  burrows  go  into  the 
bare  earth,  where  it  would 
seem  that  the  animals  must 
inevitably  be  picked  up  by 
owls  and  nocturnal  enemies 
as  soon  as  they  appear  on 
the  surface.  Even  in  the 
desert  valleys,  where  low 
shrubby  vegetation  is  abun- 
dant, they  make  their  bur- 
rows in  the  open  more  often 
than  under  the  shrubbery. 
They  are  not  even  particu- 
lar about  sandy  soil,  as 
their  burrows  are  often 
found  in  firmly  packed  and 
rather  hard  soil  formations. 
The  burrows  of  this  species 
are  apparently  left  open 
during  the  daytime,  and 
they  usually  go  almost 
straight  down  instead  of  on 
the  gradual  slope,  as  with 
most  species  of  the  genus.  Often  it  is  difficult  to  locate  the  burrows 
or  find  where  the  animals  run,  but  a  long  mark  simulating  a  runway 
commonly  attracts  them  and  they  will  follow  it  for  its  full  length 
or  until  caught  by  a  trap.  Though  apparently  a  common  species, 
not  many  specimens  were  taken,  owing  to  the  difficulty  in  finding 
where  they  live. 

Food  habits.— Generally  these  mice  are  fond  of  rolled  oats,  which 
seems  to  be  the  most  successful  trap  bait  used.  In  the  cheek  pouches 
of  specimens  caught  are  found  a  great  variety  of  seeds.  Near  Gila 
E.  A.  Goldman  found  those  of  Johnson  grass  {Holcus  haiepemis) 
and  wild  morning-glory  (Ipomoea)  in  the  pockets  of  one.  Wild 
sunflowers,  parsnips,  and  other  seeds  have  also  been  reported  in  their 
pockets.     Of  their  breeding  habits  apparently  nothing  is  known. 

Economic  status.— -These  pocket  mice  may  have  some  economic 
importance,  owing  to  their  large  size  and  their  occupation  of  exten- 


Figfre  49. — Distribution  of  the  Kansas  pocket 
mouse,  Perognathus  hispidus  paradoxus,  in  New 
Mexico 
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sive  areas  of  farming  land.  In  grainfields  they  are  said  to  carry  off 
some  of  the  grain,  but  this  is  not  well  authenticated  and  in  any  case 
would  naturally  be  mainly  the  scattered  and  waste  kernels.  Some 
grass  seed  is  undoubtedly  destroyed  on  the  range,  but  the  destruction 
of  weed  seed  would  partially  compensate  this  loss.  Their  burrows 
may  in  rare  cases  injure  ditch  banks,  but  the  mice  are  not  sufficiently 
abundant  to  be  considered  an  important  pest. 

PEROGNATHUS  PENICILLATUS  EREMICUS  Mearns 
Desert  Brush-Tailed  Pocket  Mouse 

Perognathus  (Clmetodipus)   eremicus  Mearns,  Bui.  Amer.  Mus.  Nat.  Hist.  10: 
300,  1898. 

r?/pe.— Collected  at  Fort  Hancock,  El  Paso  County,  Tex.,  June  27,  1893,  by 
E.  A.  Mearns. 

General  characters. — So  similar  to  intermedins  in  size,  color,  and  general 
appearance  that  the  two  are  often  mistaken,  but  the  skulls  show  the  two  species 
to  be  entirely  distinct.  P.  eremicus  is  readily  distinguished  in  the  flesh,  how- 
ever, by  the  pink  instead  of  dusky  soles  of  the  hind  feet. 

Measurements. — Adult  specimens :  Total  length,  about  176 ;  tail,  98  ;  hind  foot, 
22  millimeters. 

Distribution  and  habitat. — The  desert  brush-tailed  pocket  mouse 
is  a  Lower  Sonoran  species  extending  into  New  Mexico  from  the 
south.  It  is  common  at  El  Paso  and  thence  north  to  Garfield  and 
Tularosa.  It  is  probable  that  it  occupies  the  southern  part  of  the 
Pecos  Valley  in  New  Mexico,  as  it  comes  close  to  the  line  at  Pecos  and 
Monahans,  Tex.  To  the  westward  it  extends  over  the  Deming  Plain 
to  Playas  Valley.  Unlike  intermedium,  which  is  mainly  restricted  to 
rocks  and  cliffs,  eremicus  occupies  the  sandy  desert  valleys,  where 
bushes  and  small  plants  afford  some  protection.  At  Tularosa,  Gaut 
collected  a  series  of  31  and  reported  them  as  living  in  burrows  under 
the  creosote  bushes  in  the  valley.  At  Garfield,  E.  A.  Goldman  found 
them  living  along  the  edge  of  the  sandy  valley  in  burrows  under  the 
bushes.  Near  Deming  he  caught  specimens  at  burrows  under  the 
weeds  and  bushes  bordering  the  sink  of  the  Mimbres,  and  at  the 
Cienega  Ranch  in  the  Playas  Valley  he  took  them  among  bushes  on 
sandy  soil.  The  species  probably  has  a  considerably  wider  range  in 
the  State  than  these  few  localities  show,  as  only  the  most  expert 
trapping  produces  specimens. 

General  habits. — In  its  occupation  of  mellow  valley  soils  eremicus 
has  a  less  restricted  habitat  than  the  rock-loving  intermedins.  The 
reason  for  this  division  of  the  ground  between  the  two  species  is  not 
entirely  apparent,  but  it  does  not  serve  to  keep  them  entirely  apart, 
as  specimens  have  been  taken  in  the  same  traps  at  burrows  near  the 
cliffs.  In  habits  the  two  may  differ  in  some  points,  but  the  difference 
is  not  known.  The  closed  burrows  from  which  the  sand  has  been 
thrown  well  out  on  one  side  are  easily  recognized,  but  little  else  is 
known  of  their  habits.  It  is  even  doubtful  if  they  are  strictly  noc- 
turnal, as  they  seem  to  be  active  in  their  dens  during  the  daytime, 
and  if  a  burrow  is  opened  it  is  quickly  closed  from  within.  They 
may  thus  be  caught  at  any  time  of  day  by  setting  traps  inside  the 
burrows  and  leaving  them  open. 

Food  habits. — These  pocket  mice  are  usually  eager  for  rolled  oats 
and  when  caught  often  have  their  cheek  pouches  stuffed  with  those 
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used  as  trap  bait.  At  Garfield,  in  November,  E.  A.  Goldman  caught 
one  with  92  seeds  of  mesquite  in  its  pockets.  At  Tularosa,  in  Novem- 
ber, Gaut  reported  their  cheek  pouches  containing  mainly  seeds  of 
creosote  bush  and  snakeweed  (Gutierrezia) .  These  few  notes,  how- 
ever, do  not  indicate  a  limited  menu,  as  many  undetermined  seeds  are 
also  found  in  their  pockets. 

Breeding  and  economic  status. — Of  breeding  habits  apparently 
nothing  is  known.  The  economic  status  of  the  species  is  of  little  im- 
portance, owing  to  its  scarcity  and  limited  distribution  in  occupied 

lands. 

PEROGNATHUS    INTBRMBDIUS   Merriam 

Intermediate  Pocket  Mouse 

Perognathus  intermedms  Merriam,  North  Amer.  Fauna  No.  1,  p.  18,  1889. 
Perof/nathus  obscurus  Merriam,  North  Amer.  Fauna  No.  1,  p.  20,  1889.     Type 
from  near  Hachita,  N.  Mex.,  collected  April  30,  1886,  by  A.  W.  Anthony. 

y^r.— Collected  at  Mud  Spring,  Mohave  County,  Ariz.,  February  26,  1889, 
by  Vernon  Bailey. 

General  characters. — This  large  pocket  mouse  has  a  long  tufted  tail  and 
pointed  ears,  rather  harsh  buffy-gray  fur  and  the  lower  parts  clear  salmon  buff. 
From  the  very  similar  eremicus  with  which  it  is  often  associated  it  is  conven- 
iently distinguished  in  the  flesh  by  the  dusky  soles  of  the  hind  feet.  From  all 
the  smaller  species  occurring  in  New  Mexico  it  is  distinguished  by  the  long  and 
bushy  tail. 

Measurements. — Total  length,  1S5 ;  tail,  102;  hind  foot,  22  millimeters. 

Distribution  and  habitat. — The  pocket  mouse  mtermedius  extends 
into  southwestern  New  Mexico  and  up  the  Rio  Grande  Valley  to 
Isleta.  There  are  specimens  from  El  Paso,  from  the  San  Andres 
Mountains,  Lake  Valley,  Las  Palomas,  Socorro,  Rio  Puerco,  Isleta, 
and  from  old  Camp  Apache  and  near  the  Hatchet  Mountains  in 
Grant  County.  The  range  of  the  species  is  entirely  within  the  Lower 
Sonoran  Zone,  but  as  the  animals  are  partial  to  rocks  and  cliffs  they 
are  most  often  found  along  canyons  or  at  the  foot  of  the  mountains 
and  edges  of  the  valley.  They  do  not  occur  in  the  open  part  of  broad, 
mellow  valleys,  so  the  range  is  by  no  means  continuous.  In  the  Frank- 
lin and  San  Andres  Mountains,  Gaut  collected  specimens  about  the 
rocks  and  cliffs  in  canyons  and  foothills  up  to  4,800  feet  altitude. 
Near  Isleta,  Hollister  collected  a  fine  series  of  specimens  on  the  rocky 
hillsides.  Near  Hachita,  E.  A.  Goldman  collected  specimens  among 
the  loose  rocks  and  cliffs  along  the  adjoining  hills  and  in  similar  situ- 
ations in  the  foothills  of  the  Big  Hatchet  Mountains.  At  Lake  Val- 
ley, Las  Palomas,  and  Socorro  he  also  collected  them  in  rocky 
situations  along  hillsides  or  cliffs. 

General  habits. — The  mice  live  in  burrows  of  their  own  construc- 
tion and  seem  to  prefer  the  mellowest  sandy  soil,  but  for  greater 
protection  they  take  special  pains  that  these  burrows  shall  enter 
the  ground  under  some  rock  or  between  the  narrow  layers  in  cliffs. 
The  burro  ws  a  re  small,  inconspicuous,  and  often  closed  during  the 
daytime,  while  tiny  trails  and  lines  of  tracks  lead  away  over  the 
sandy  ground  to  feeding  places  among  the  plants.  The  little  ani- 
mals are  easily  caught  in  traps  baited  with  rolled  oats  and  set  along 
these  trails  or  where  their  tracks  are  found  near  the  bases  of  the 
cliffs.  They  are  nocturnal,  and  little  is  known  of  their  habits  save 
what  is  shown  by  the  specimens  taken  from  the  trap  lines  in  the 
morning. 
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A,  Skin  of  jaguar  (  Felis  onca  hernindesi)  killed  in  the  Datil  Mountains  in  1902  (photo  by  X.  Hollister, 
1905);  B,  bobcat  (Lynx  rufus  baikyi)  in  sagebrush  near  Antonita,  Colo. 
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Food  habits. — The  food  of  this  as  of  other  related  species  ap- 
parently consists  mainly  of  seeds  of  small  plants.  They  usually  are 
eager  for  the  rolled-oat  trap  bait,  and  are  often  found  with  their 
cheek  pouches  well  stuffed  with  the  crushed  grains.  At  Isleta,  Hol- 
lister  reported  the  pouches  of  trapped  specimens  well  filled  with 
seeds  of  various  weeds. 

Breeding  habits. — Of  their  breeding  habits  practically  nothing 
is  known  except  that  by  midsummer  the  well-grown  young  are 
caught  more  frequently  than  adults.  The  number  of  young  in  a 
litter  and  the  number  of  litters  in  a  year  are  unknown  except  as 
may  be  judged  from  other  related  and  better-known  species. 

Order  CARNIVORA :  Flesh  Eaters 

Family  FELIDAE:  Cats 
FELIS  ONCA  HERNANDESII  (Gray) 
Jagtjae;  El  Tigre  of  Mexico 
Leopardus  herncmdesii  Gray,  Zool.  Soc.  London  Proc.  278 :  1857. 

Type   locality. — Mazatlan,    Sinaloa,   Mexico. 

General  characters. — Largest  of  the  American  cats  and  closely  resembling 
the  leopard  in  color  and  marking,  but  heavier  and  more  powerful. 

Measurements. — A  specimen  collected  near  Center  City,  Tex.,  is  reported  to 
have  measured  in  the  flesh  6%  feet  from  tip  of  nose  to  tip  of  tail ;  36  inches 
around  chest ;  26  inches  around  head ;  and  21  inches  around  the  forearm ;  and 
to  have  weighed  140  pounds.  A  skin  belonging  to  Governor  Otero  measured  from 
tip  of  nose  to  tip  of  tail,  7%  feet ;  tail,  27  inches ;  width  between  tip  of  ears, 
11  inches ;  spread  across  narrowest  part  of  skin,  21  inches ;  across  front  legs, 
5   feet.24 

Distribution  and  habitat. — A  few  large  spotted  cats  (pi.  16,  A) 
have  been  found  over  southern  New  Mexico,  where  they  seem  to  be 
native,  although  generally  supposed  to  be  wanderers  from  over  the 
Mexican  border.  Probably  the  first  record  of  jaguars  for  New 
Mexico  was  made  by  Coronado,  in  1540,  when  on  his  way  north  to  Zimi 
he  reported  both  "  tigres  "  and  "  ounces  "  among  the  mammals  of  that 
region,  probably  intending  one  name  for  the  jaguar  and  the  other 
for  the  cougar.  (Whipple,  et  al.,  1856,  p.  110.)  One  was  reported 
at  Santa  Fe  in  1825  (Baird,  1859,  p.  7),  and  in  recent  years  a  few 
have  been  killed  and  many  reported  in  the  southern  part  of  the 
State.  In  1855  (?)  one  was  reported  as  seen  by  J.  Weiss,  of  the 
Mexican  boundary  survey  party,  in  Guadalupe  Canyon  in  or  near 
the  southwest  corner  of  New  Mexico.     (Baird,  1859,  p.  7.) 

In  May,  1900,  Nat  Straw,  a  hunter  and  trapper  in  the  Mogollon 
Mountains,  is  reported  to  have  trapped  a  jaguar  near  Grafton  on 
Taylor  Creek,  Socorro  County,  N.  Mex.  He  gave  the  length  of  this 
animal  as  8  feet,  3  inches,  but  C.  M.  Barber,  who  saw  the  skin  and 
made  the  report,  did  not  say  whether  the  measurement  was  taken 
from  the  skin  or  from  the  animal  in  the  flesh.  Barber  (1902,  p.  192) 
also  reported  several  others  that  had  been  seen  or  killed  in  that 
region.  In  1903  Governor  Otero  in  his  house  at  Santa  Fe  showed 
the  writer  a  beautiful  skin  of  a  jaguar,  which  had  been  killed  the 

24  Measurements  of  skins  are  very  unsatisfactory,  and  it  is  greatly  to  be  regretted  that 
there  are  not  on  record  more  definite  measurements  and  weights  of  these  large  cats. 


284  NORTH   AMERICAN   FAUNA  [No.  53 

previous  year  in  Otero  County,  made  into  a  rug  and  presented  to 
him.  His  brother,  Page  B.  Otero,  State  game  warden  of  New 
Mexico  at  that  time,  also  reported  a  jaguar  seen  on  Ute  Creek  in 
San  Miguel  County  during  the  winter  of  1902-03  and  one  seen  in  the 
region  of  Cow  Springs  a  few  miles  southwest  of  Fulton  during  the 
summer  of  1903.  He  had  perfect  confidence  in  these  reports,  as  he 
knew  the  men  who  saw  the  animals.  He  said  that  jaguars  also  had 
been  reported  from  the  San  Andres  and  Sacramento  Mountains 
in  previous  years.  In  1905  Hollister  saw  and  photographed  a  skin 
that  had  been  mounted  as  a  rug  and  was  in  the  possession  of  O. 
lieddeman,  at  Magdalena.  The  original  skull  was  mounted  in  the 
skin  and  showed  the  animal  to  be  an  adult  with  well-worn  teeth. 
Keddeman  had  purchased  the  skin  from  a  Mr.  Manning,  whose  wife 
poisoned  the  animal  in  the  Datil  Mountains  in  August,  1902.  A  little 
later,  when  in  the  Datil  Mountains,  Hollister  visited  Manning  and 
obtained  an  account  of  the  killing  of  the  animal.  Mrs.  Manning 
had  been  in  the  habit  of  putting  out  poison  to  kill  the  predatory 
animals  about  their  ranch,  in  the  mountains  12  miles  northwest  of 
Datil,  and  among  the  victims  of  the  poisoned  baits  was  this  jaguar, 
which  had  been  killing  stock  on  the  ranch  for  some  time.  It  had 
killed  17  calves  near  the  house  during  a  short  period  before  it  was 
secured.  The  ranch  was  located  at  about  9,000  feet  altitude  in  the 
pine  and  spruce  timber  of  this  exceedingly  rough  range  of  moun- 
tains. At  the  time  Hollister  was  there  another  jaguar  was  sup- 
posed to  be  at  large  in  the  general  neighborhood.  In  1908,  while 
in  the  Animas  Valley  in  extreme  southwestern  New  Mexico,  the 
ranchmen  told  the  writer  of  a  jaguar  killed  in  1903  in  Clanton  Creek 
Canyon  about  6  miles  west  of  the  Gray  ranch.  It  had  killed  a 
bull  that  had  wandered  back  in  the  canyon  and  was  shot  while 
feeding  on  him.  W.  P.  Burchfield  told  the  circumstances  of  its 
capture  and  where  the  skin  had  been  sent  for  mounting.  E.  A. 
Goldman  also  secured  a  record  of  one  that  had  been  killed  by  a 
hunter  named  Morris  on  the  west  slope  of  Sierra  de  los  Caballos 
about  1904  or  1905. 

In  Baird's  report  on  the  Mammals  of  the  Mexican  Boundary 
Survey  (1859,  pp.  7-8)  there  is  a  long  and  bloody  account  translated 
by  Kennerly  from  Spanish  records  of  a  "tigre"  that  entered  the 
Convent  of  San  Francisco  in  Santa  Fe,  April  10,  1825,  and  without 
provocation  attacked  and  killed  four  men  before  it  was  finally  shot 
through  a  hole  bored  in  the  door  of  the  sacristy.  The  narrative 
has  an  artificial  sound  throughout,  and,  even  with  the  plausible 
explanation  at  the  end  that  the  animal  had  been  driven  by  high 
water  in  the  river  to  take  refuge  in  the  convent  garden  and  had  then 
entered  an  open  door  into  the  convent  and  made  the  attacks  because 
it  knew  escape  was  impossible,  the  story  sounds  very  improbable. 
Apparently  there  is  no  other  record  of  the  jaguar  attacking  human 
beings  in  either  New  Mexico  or  Texas,  where  a  good  many  have 
been  killed.  One  killed  near  Center  City,  Tex.,  in  1903  was  treed 
at  night  by  some  boys  and  dogs,  shot  with  a  revolver,  driven  into 
some  brush,  surrounded  by  dogs  and  men,  and,  after  it  had  killed 
one  dog  and  one  horse,  finally  killed ;  but  during  all  this  time  it  did 
not  attack  any  of  the  men  even  when  surrounded  in  the  dark. 
(Bailey,  1905,  p.  165.) 
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FELIS  CONCOLOR  HIPPOLESTES  Merriam 

Rooky   Mountain   Cougar  ;    Mountain   Lion  ;    Panther  ;   Tham-mena   of   the 

Taos  Indians 

Fells  hippolestes  Merriam,  Biol.  Soc.  Wash.  Proc.  11 :  219,  1897. 

Type. — Collected  at  head  of  Wind  River,  Wyo.,  November,  1892,  by  John 
Burlingame. 

General  characters. — Largest  of  all  the  mountain  lions  and  distinguished  not 
only  by  its  great  size  but  also  by  its  dark  reddish-brown  color  and  the  relatively 
long  and  massive  skull  and  narrow,  elongated  audital  bullae. 

Measurements. — The  type  specimen,  measured  from  a  well-made  skin,  shows 
a  total  length  of  2,600;  tail,  930;  and  hind  foot,  270  millimeters.  A  still 
larger  male  killed  by  Colonel  Roosevelt,  in  Rio  Blanco  County,  measured  in 
the  flesh  8  feet  (2,440  millimeters)  from  tip  of  nose  to  tip  of  tail  and  weighed 
227  pounds.  (Roosevelt,  1901,  p.  435.)  His  largest  female  measured  6  feet 
9  inches  (2,059  millimeters) 
and  weighed  124  pounds. 

Distribution  and  habi- 
tat.— In  the  Biological 
Survey  collection  there  is 
but  one  specimen  from  New 
Mexico  that  can  be  readily 
referred  to  hippolestes. 
This  is  the  skull  of  a  fine 
large  male,  picked  up  in  the 
Jemez  Mountains  near 
camp  on  the  head  of  Santa 
Clara  Creek ;  but  the  writer 
has  seen  several  dark- 
brown  skins  from  the  Taos 
and  Pecos  River  Mountains 
that  were  undoubtedly  of 
this  species.  On  the 
strength  of  this  material  he 
is  referring  all  the  notes 
from  the  mountains  of 
northern  New  Mexico  to 
hippolestes,  and  it  is  not 
improbable  that  some  of 
the  very  large  individuals  recorded  from  the  Sacramento  Mountains 
might  also  be  referred  to  this  form.  There  is  even  some  doubt  as  to 
whether  those  from  the  mesas  and  canyons  of  the  San  Juan  River 
Valley  may  not  prove  to  be  nearer  to  aztecus  than  hippolestes. 
Much  additional  material  is  needed,  however,  before  the  ranges  of 
the  different  forms  can  be  satisfactorily  determined.     (Fig.  50.) 

Though  these  animals  belong  mainly  to  the  forested  mountains  or 
rock-rimmed  canyons  and  cliffs,  they  often  wander  considerable 
distances  and  have  been  recorded  from  localities  well  out  on  the 
plains  and  in  the  open  valleys.  Their  distribution  depends  mainly 
upon  the  supply  of  game,  and  they  are  generally  most  abundant 
where  the  deer  are  plentiful.  In  times  past  they  also  fed  extensively 
upon  elk  wherever  they  were  available  within  their  range.  Probably 
the  first  record  for  New  Mexico  was  by  Coronado  in  1540,  when  on 
his  journey  to  Zuni  he  spoke  of  the  "  lions,"  among  other  animals. 


Figure  50. — Shaded  area  showing  approximate 
distribution  of  the  estimated  400  mountain 
lions  in  New  Mexico  in  1917,  from  map  pre- 
pared by  J.  Stokley  Ligon 


286  NORTH  AMERICAN   FAUNA  [No.  53 

In  1903  they  were  common  in  the  Pecos  River  Mountains,  especially 
along  the  gulches  and  canyons  on  the  roughest  slopes  of  the  head- 
waters of  the  Pecos,  where  their  tracks  were  often  seen.  The  follow- 
ing year  they  were  found  fairly  common  in  the  Taos  and  Culebra 
Mountains,  where  a  few  were  killed  every  year.  One  was  killed 
near  camp  at  9,400  feet  altitude  on  the  Costilla  River  in  the  latter 
part  of  August.  In  1905  Hollister  reported  a  few  in  the  Mount 
Taylor  Range  north  of  Laguna  and  a  few  in  the  Zuni  Mountains,  and 
in  1909  E.  A.  Goldman  again  reported  them  in  the  Zuni  Mountains 
and  learned  of  one  being  killed  a  short  time  before  he  was  there. 
In  the  San  Juan  Valley  the  ranchmen  told  the  writer  that  they  were 
common  on  the  mesas  and  in  the  canyons,  both  north  and  south  of  the 
river,  where  they  did  considerable  damage  to  stock.  _  In  1910  officials 
of  the  Forest  Service  reported  mountain  lions  as  fairly  abundant  on 
the  Carson  National  Forest  and  as  still  very  common  in  the  Jemez 
Mountains.  In  1914  they  reported  3  killed  cm  the  Carson,  3  on  the 
Pecos,  and  2  in  the  Jemez  National  Forest ;  in  1915,  4  on  the  Carson 
and  4  on  the  Santa  Fe  National  Forests;  and  in  1916,  4  on  the  Carson 
and  7  on  the  Santa  Fe  National  Forests. 

General  habits. — Mountain  lions,  even  where  common,  are  rarely 
seen  unless  trapped  or  hunted  with  dogs.  They  are  among  the  most 
cautious,  secretive,  and  wary  of  the  animals  hunted  by  man,  who  is 
perhaps  their  only  enemy  worth  considering.  Their  presence  is 
generally  made  known  by  their  tracks,  which  are  often  seen  along  the 
trails  and  sometimes  close  to  camps  where  they  come  prowling  at 
night.  To  a  great  extent  they  seem  to  be  nocturnal,  but  when  hunt- 
ing under  the  stimulus  of  hunger  they  are  fully  diurnal  and  appar- 
ently keep  moving  or  watching  for  game  until  a  good  meal  is  secured. 

There  is  ample  evidence  both  of  their  skill  as  hunters  and  also  of 
their  great  strength.  At  the  junction  of  Mora  Creek  with  the  Pecos 
River  a  Mexican,  Christine  Rivera,  who  lived  there,  showed  the 
writer  the  gray  winter  skin  of  a  large  lion  that  he  had  caught 
during  the  preceding  winter  (1903)  in  a  No.  6  bear  trap.  The  lion 
had  killed  a  full-grown  horse  in  Willow  Creek  Canyon  near  there 
and  was  caught  in  the  trap  when  it  returned  for  a  second  meal  of 
horse  meat.  The  bear  trap  in  which  it  was  caught  must  have  weighed 
at  least  40  pounds,  and  the  lion  had  carried  it,  together  with  a  heavy 
green  pole  as  a  clog,  a  distance  of  about  half  a  mile  and  had  broken 
one  of  the  springs  of  the  trap  in  its  struggles  before  being  overtaken 
and  shot.  The  great  cats  are  said  to  kill  many  horses  and  colts 
and  some  cattle  in  this  vicinity.  At  the  pueblo  of  Taos,  the  same 
year,  one  of  the  Indians  was  tanning  a  very  large  skin  of  a  mountain 
lion  that  he  had  killed  a  short  time  before  in  Lucero  Creek  Canyon 
back  of  the  pueblo.  This  was  probably  one  of  the  lions  that  earlier 
in  the  spring  had  killed  and  partly  eaten  one  of  the  largest  and 
strongest  work  horses  belonging  to  the  pueblo.  Two  other  horses 
had  come  running  into  the  pueblo  with  their  necks  severely  bitten 
and  torn  and  with  long  cuts  and  gashes  down  their  sides,  and  when 
the  Indians  followed  up  the  canyon  whence  the  horses  had  come 
they  found  one  that  had  been  killed  and  partly  eaten  and  buried 
under  leaves,  sticks,  and  earth.  There  were  evidently  two  of  the 
mountain  lions  that  had  attacked  the  horses,  but  they  did  not  return 
to  the  carcass. 
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Economic  status. — As  deer  and  other  native  game  animals  become 
scarce,  the  mountain  lions  turn  their  attention  to  domestic  stock 
and  seem  especially  to  relish  colts,  but  if  these  are  not  to  be  found 
they  take  horse  meat  of  any  kind.  In  spite  of  the  bounty  usually 
paid  for  their  destruction  and  the  efforts  of  stockmen  and  hunters, 
they  have  until  recently  held  their  own  in  the  rougher  parts  of  the 
country,  but  with  the  present  organized  effort  it  will  not  be  long 
before  they  are  sufficiently  reduced  in  numbers  to  prevent  any  great 
losses.  Any  system  of  adequate  game  protection  or  the  restocking 
of  the  mountain  forests  with  elk  and  large  game  animals  will  make 
it  imperative  that  the  mountain  lions  be  kept  well  under  control. 

FELIS  CONCOLOR  AZTECUS  Merriam 
Mexican  Cougar  ;  Mountain  Lion  ;  Panther 

Felis  hippolestes  aztecus  Merriam,  Wash.  Acad.  Sci.  Proc.  3 :  592,  1901. 

Type. — Collected  at  Colonia  Garcia,  Chihuahua,  Mexico,  October  17,  1899, 
by  H.  A.   Cluff. 

General  characters. — A  large  gray  form  of  the  group,  but  smaller  than  hip- 
polestes, with  relatively  shorter,  wider  skull  and  more  rounded  audital  bullae. 

Measurements. — The  type,  an  adult  male,  measured :  Total  length,  2,268 ; 
tail,  731 ;  hind  foot,  270  millimeters.  An  adult  female  topotype  measured 
1,814,  630,  and  230  millimeters  respectively. 

Distribution  and  habitat. — A  large  series  of  specimens  from  the 
desert  ranges  of  southern  New  Mexico  are  all  referred  to  aztecus, 
of  which  they  seem  to  be  fairly  typical.  A  skull  of  an  old  male 
from  the  Datil  Mountains  is  rather  large  and  heavy  and  shows  evi- 
dent gradation  toward  hippolestes,  but  the  writer  is  referring  the 
specimens  to  aztecus,  as  an  arbitrary  division  between  the  two  forms 
seems  necessary.  (Fig.  50. )25  A  series  of  24  skulls  from  the  Gila 
National  Forest  includes  10  adult  males,  9  females,  2  half -grown 
individuals  (unsexed),  and  3  skulls  of  newly  born  kittens.  These 
and  the  large  series  of  mountain-lion  skulls  brought  together  by  the 
trappers  of  predatory  animals  are  especially  important  in  the  study 
of  this  rather  difficult  group.  Mountain  lions  are  or  have  been  com- 
mon over  practically  all  of  New  Mexico,  but  they  are  rapidly  de- 
creasing in  numbers  and  at  present  are  rare  or  absent  from  most  of 
the  open  plains  country,  but  are  still  found  in  many  of  the  rough 
or  timbered  mountain  ranges,  which  afford  them  cover  and  game. 
In  his  report  for  May,  1917,  J.  S.  Ligon  estimates  84  killed  during 
the  year  and  400  remaining  alive,  in  New  Mexico,  distributed  as 
shown  on  the  accompanying  map.     (Fig.  50.) 

At  the  present  time  they  are  probably  most  common  in  the  Mo- 
gollon  Mountain  region,  and  in  the  Animas,  San  Luis,  and  Sacra- 
mento Mountain  Ranges,  with  a  few  scattered  through  some  of  the 
small  desert  ranges  over  the  southern  and  western  parts  of  the  State. 
In  1899  they  were  reported  common  in  and  around  the  Capitan  and 
White  Mountains,  and  in  1900  one  was  seen  near  Cloudcroft  while 
the  writer  was  there.  In  1902  the  track  of  a  large  mountain  lion  was 
seen  in  the  road  near  his  camp  on  the  head  of  Silver  Springs  Creek, 
10  miles  north  of  Cloudcroft.    In  1903,  Gaut  found  cougars  in  the 

25  In  the  absence  of  specimens  from  more  generally  distributed  localities  over  the 
State,  the  notes  from  the  southern  half  of  New  Mexico  are  arbitrarily  referred  to 
aztecus,  and  those  from  the  mountains  of  the  northern  part  of  the  State  to  hippolestes. 
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Capitan  Mountains  and  learned  of  one  that  was  killed  near  Jarilla 
during  the  previous  autumn.  In  1902  he  reported  them  as  common 
about  Corona  and  at  Carrizozo  and  a  few  at  Tularosa.  In  the  San 
Andres  Mountains  he  reported  two  seen  only  a  few  years  previously 
in  the  range  south  of  Salinas  Peak,  and  a  few  seen  near  Bear  Canyon 
in  the  middle  part  of  the  range.  In  the  Manzano  Mountains  in  1903 
he  reported  them  as  scarce,  but  on  December  8  he  struck  a  fresh  track 
of  one  in  the  snow  and  followed  it  for  two  days  without  being  able 
to  start  the  animal.  In  1905,  Hollister  reported  them  as  of  regular 
occurrence  through  the  Datil  and  Gallina  Kanges,  where  they  were 
doing  considerable  damage  to  stock  and  were  much  complained  of  by 
the  ranchmen. 

In  1906  the  writer  found  them  fairly  common  through  the  canyons 
and  rough  country  on  the  head  of  the  Mimbres,  Sapello,  and  Diamond 
Creek  region  of  the  Gila  National  Forest  and  in  the  Tularosa  Moun- 
tains north  of  the  Mogollon  peaks.  Tracks  were  frequently  seen, 
a  good  many  lions  had  been  recently  killed  in  that  region,  and  late  in 
the  fall  the  writer  followed  the  tracks  of  one  over  the  upper  slopes 
of  the  Mogollon  peaks.  In  1908  in  crossing  this  same  region,  he 
found  that  they  were  still  rather  numerous  over  the  Gila  and  Datil 
National  Forests.  Hotchkiss  showed  him  where  he  had  caught  two 
on  Apache  Peak  at  the  head  of  Apache  Creek  the  previous  winter, 
and  gave  him  their  skulls  for  the  Biological  Survey  collection.  On 
the  Negrito  Creek  the  writer  secured  the  skull  of  one  recently  caught 
there  and  saw  the  skin  of  another  tacked  on  the  barn  of  a  Mr. 
Keener.  There  were  said  to  be  a  few  also  in  the  San  Francisco  Moun- 
tains, where  they  were  doing  considerable  damage  to  stock.  Late  in 
October  of  the  same  year  E.  A.  Goldman  found  their  tracks  common 
in  the  snow  in  several  places  from  9,000  to  10,000  feet  on  the  Mo- 
gollon peaks.  He  also  reported  them  as  occasionally  found  in  the 
Burro  Mountains,  and  tracks  seen  along  the  bottom  of  the  canyon  of 
the  Gila  3  or  4  miles  above  Bedrock,  and  he  was  told  that  they  also 
occurred  in  the  hills  north  of  Gila.  The  same  year  he  reported  them 
as  occurring  sparingly  in  the  Florida  Mountains  and  in  the  San  Luis, 
Animas,  and  Cloverdale  Mountains.  At  Hachita,  on  August  3,  1908, 
the  writer  saw  two  nearly  full-grown  young  of  the  year,  said  to  be  10 
months  old.  They  had  been  caught  in  the  Animas  Mountains  when 
young  and  were  quite  tame  and  of  the  light-gray  aztecus  type.  A 
few  days  later  he  saw  tracks  of  mountain  lions  high  up  in  the  can- 
yons of  the  Animas  Mountains.  In  1908  officials  of  the  Forest  Service 
reported  for  the  preceding  year  1  shot  in  the  Magdalena  National 
Forest ;  6  in  the  Lincoln  National  Forest ;  2  trapped  on  the  San  Mateo 
National  Forest ;  6  killed  during  the  previous  year  on  the  Sacramento 
National  Forest;  3  killed  on  the  Peloncillo  National  Forest;  6  killed 
on  the  southern  division  and  4  on  the  northern  division  of  the  Gila 
National  Forest.  In  the  autumn  of  1909  E.  A.  Goldman  reported  a 
few  in  the  Mimbres  Mountains  west  of  Kingston,  and  in  the  San 
Mateo  Mountains  near  Monica  Spring.  In  1910  the  Forest  Service 
reported  some  damage  each  year  to  stock,  particularly  colts,  by  moun- 
tain lions,  but  stated  that  hunters  had  kept  the  numbers  reduced. 
In  1915  they  reported  3  killed  on  the  Datil,  4  on  the  Alamo,  and  1  on 
the  Lincoln  National  Forests ;  during  1916  the  hunters  of  the  Bureau 
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of  Biological  Survey  killed  9  in  the  Guadalupe  Mountain  region, 
and  the  Forest  Service  reported  3  killed  in  the  Manzano,  1  on  the 
Alamo-Lincoln,  8  on  the  Gila,  and  25  on  the  Datil  National  Forests. 
This  number  does  not  represent  all,  but  probably  does  represent  a 
large  part  of  those  killed  in  New  Mexico  during  the  year. 

In  1917  the  predatory-animal  hunters  in  New  Mexico  killed  17 
mountain  lions;  in  1918,  14;  in  1919,  41;  in  1920,  63;  and  in  1921,  29. 
Most  of  these  were  killed  in  the  Mogollon  Mountain  Region  where  a 
few  still  remain. 

General  habits. — These  big  cats  are  hunters,  and  their  prey  is  such 
species  of  deer,  mountain  sheep,  and  domestic  stock  as  come  within 
their  reach.  They  are  generally  found  where  the  deer  are  most 
numerous,  and  apparently  deer  are  their  favorite  game.  In  the 
roughest,  more  inaccessible  areas  of  mountain  canyons  and  rim  rock 
they  find  not  only  their  prey  but  also  secure  retreats  where  they  can 
live  and  breed  with  least  disturbance.  They  are  great  wanderers 
and  will  cover  long  distances  when  hunting  for  food.  In  the  Mo- 
gollon Mountains  on  the  morning  of  October  23,  1906,  the  writer 
struck  a  fresh  track  in  the  snow  at  10,000  feet  altitude  on  the  north 
side  of  the  Mogollon  peaks.  It  was  so  fresh  that  he  followed  it  as 
rapidly  as  possible  for  several  miles,  confident  of  overtaking  the 
animal  soon  or  certainly  in  case  it  should  capture  a  deer  and  stop 
to  feed,  but  finally  he  gave  it  up,  for  the  track  turned  across  a  deep 
canyon  below  the  snow.  The  cat  was  not  far  ahead  of  him  but  was 
traveling  steadily  and  was  stepping  just  as  far  as  the  writer  could 
step  whether  walking  up  hill  or  down.  Evidently  it  was  hunting 
deer,  as  there  were  abundant  tracks  in  the  snow  and  several  of  the 
deer  had  taken  hasty  flight.  While  following  this  track  he  found 
three  places  where  the  mountain  lion  had  scratched  up  a  little  heap 
of  earth  and  spruce  needles  from  beneath  the  snow.  At  least  two 
of  these  were  evidently  old  scratching  places  that  he  had  scented 
and  was  in  the  habit  of  visiting  on  his  rounds. 

In  the  Manzano  Mountains  Gaut  followed  a  track  for  two  days, 
and  estimated  that  the  lion  covered  30  miles  without  making  a  kill 
or  stopping  for  any  appreciable  length  of  time,  and  as  he  then  gave 
up  the  pursuit  there  was  no  telling  how  much  farther  it  went  before 
stopping.  There  is  no  knowledge  of  the  actual  distances  they  travel 
or  the  length  of  time  they  can  go  without  food  when  necessary.  In 
all  this  region  where  mountain  lions  are  most  common  there  seems 
to  be  no  report  of  their  having  ever  attacked  any  person,  even  when 
wounded  or  treed  by  dogs.  In  1825,  at  the  hot  springs  near  the 
head  of  the  Gila  River,  one  came  into  the  camp  of  a  party  of  trap- 
pers at  night  and  was  shot  in  the  midst  of  the  camp,  but  apparently 
had  no  intention  of  making  an  attack.     (Pattie,  1905,  p.  88.) 

At  that  time  they  were  evidently  unaccustomed  to  firearms,  but 
now  they  are  one  of  the  most  wary  and  difficult  animals  to  hunt, 
except  by  the  use  of  dogs.  Almost  any  good  dog  will  chase  one 
up  a  tree  and  keep  it  there  until  it  can  be  shot.  Though  not  easily 
trapped,  sometimes  by  setting  a  trap  at  one  of  their  fresh  kills  they 
may  be  caught  on  their  return  for  a  second  meal.  The  scent  baits 
that  attract  wolves  and  foxes  seem  to  have  no  attraction  for  these 
cougars,  either  in  the  wild  state  or  in  captivity  in  zoological  parks. 

64909°— 32 19 


290  NORTH   AMERICAN   FAUNA  [No.  53 

Judging  from  their  return  to  regular  scratching  places  in  the  woods, 
it  would  seem  possible  to  trap  them  by  using  for  bait  the  urine  and. 
scent  of  their  own  species,  especially  of  the  females. 

Food  habits. — There  are  probably  no  more  strictly  carnivorous 
animals  than  these  large  cats,  and  most  of  their  food  seems  to  be 
of  the  larger  game  animals  or  domestic  stock.  It  is  probable  that 
at  times  they  catch  rabbits  and  birds,  but  very  little  is  known  of 
their  actual  everyday  habits.  When  venison  and  mountain  sheep 
are  not  to  be  had  they  readily  turn  their  attention  to  horses,  cattle, 
and  sheep,  seeming  to  prefer  colts  among  all  domestic  stock. 

Breeding  habits. — Little  is  known  of  the  breeding  habits  of  these 
animals,  but  a  litter  of  four  kittens  was  taken  by  Hotchkiss  on  the 
head  of  Sapello  Creek,  April  9,  1908,  and  the  skulls  of  three  of  these 
sent  to  the  Biological  Survey.  They  were  very  small,  and  none  of 
the  teeth  had  yet  appeared,  but  no  notes  were  furnished  as  to  their 
condition  or  where  found.  Those  seen  in  captivity  at  Hachita  on 
August  3,  1908,  were  about  half  grown  and  were  said  to  be  then  10 
months  old. 

Economic  status. — These  big  cats  are  among  the  most  destructive  of 
predacious  animals,  not  only  to  game  but  to  a  great  variety  of 
domestic  animals.  As  the  writer  admired  a  beautiful  large  gray  skin 
at  the  G.  O.  S.  ranch  in  the  Mogollon  Mountains  in  1906,  Vick 
Culberson  told  him  that  just  before  the  animal  was  shot  it  had  killed 
a  cow.  At  that  time  he  said  the  cougars  were  becoming  scarce  in  the 
mountains,  although  they  had  formerly  been  very  abundant  there  and 
had  done  great  damage  to  the  livestock  industry.  A  week  later,  on  the 
head  of  the  Mimbres,  while  trapping  for  wolves  the  writer  saw  the 
fresh  tracks  of  a  rather  small  mountain  lion  in  a  canyon  below  camp 
and  one  morning  found  it  had  dragged  a  2-month-old  calf,  which  it 
had  recently  killed,  across  the  canyon  and  about  a  quarter  of  a  mile 
up  the  steep  slope  and  had  partly  covered  it  with  sticks  and  earth. 
Hotchkiss,  who  was  with  him  at  the  time,  told  him  that  he  had 
previously  found  where  one  had  dragged  a  full-grown  cow  and  in 
another  case  a  2-year-old  steer  for  a  considerable  distance.  He  also 
said  that  on  Thanksgiving  Day,  1897,  while  hunting  at  the  head  of 
Terry  Canyon,  he  found  a  horse  that  had  just  been  killed  and  buried 
in  leaves  and  snow.  On  examining  the  horse  he  found  that  the 
heavy  bell  strap  on  its  neck  had  been  bitten  nearly  in  two.  He 
followed  the  tracks  of  the  lion  and  toward  night  came  upon  it  in  the 
Mimbres  Canyon  and  shot  it  while  it  was  eating  a  calf  that  it  had 
killed  for  supper.  While  following  this  track  in  the  snow  he  said  he 
had  crossed  the  tracks  of  at  least  a  dozen  other  lions,  which  had  been 
hunting  in  the  canyon.  Some  of  the  ranchmen  in  the  country  had 
given  up  trying  to  raise  colts  because  lions  were  so  numerous  that  they 
took  practically  all  the  increase.  In  October,  1890,  he  had  helped 
Robert  H.  Bulwer,  of  Silver  City,  to  put  70  brood  mares  and  40  saddle 
horses  in  the  community  pasture,  a  40,000-acre  tract  partly  inclosed  by 
drift  fences,  near  the  headwaters  of  the  Gila.  The  following  May 
they  found  only  19  of  the  saddle  horses,  only  a  part  of  the  mares,  and 
no  colts.  The  mountain  lions  had  taken  the  rest,  including  all 
the  colts.  For  the  next  10  or  12  years  a  special  effort  was  made  by 
the  ranchmen  of  the  region  to  destroy  the  lions,  and  they  were 
vigorously  trapped  and  hunted  with  dogs  until  their  numbers  were 
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greatly  reduced.  Around  the  Capitan  Mountains,  in  1899,  the  writer 
was  told  that  they  killed  a  good  many  sheep  and  calves  and  still 
more  colts  for  the  ranchmen  located  near  the  foothills.  In  the  San 
Andres  Mountains,  in  1902,  Gaut  reported  a  few  mountain  lions,  and 
the  ranchmen  of  the  vicinity  complained  of  their  killing  some  horses. 
In  the  Franklin  Mountains,  in  1903,  just  below  the  New  Mexico  line, 
he  secured  a  skin  of  one  that  had  been  killed  there  and  saw  a  mule  that 
had  been  recently  killed  by  another.  The  deep  gashes  in  the  neck  of 
the  mule  he  attributed  to  both  teeth  and  claws.  Many  colts  were 
being  killed  each  year  by  the  mountain  lions  in  the  Franklin  Moun- 
tains. In  the  Datil  Mountains,  in  1905,  Hollister  reported  the  destruc- 
tion of  many  colts,  but  said  that  the  ranchmen  agreed  that  few  calves 
were  destroyed  by  mountain  lions.  In  1908  E.  A.  Goldman  reported 
them  as  occasionally  killing  stock  in  the  San  Luis  and  Cloverdale 
Mountains,  and  in  1909  as  killing  some  stock,  mainly  horses,  on  the 
range  west  of  Rio  Alamosa.  In  1893  Townsend  reported  them  as 
numerous  in  the  Organ  Mountains  where  he  gave  records  of  their 
having  killed  in  one  place  five  colts  and  numerous  calves  and  sheep. 
(Townsend,  1893,  p.  310.) 

LYNX  RUFUS  BAILEYI  Mebbiah 
Plateau  Wild  Cat  ;  Bobcat 

Lynx  baileyi  Merriam,  North  Amer.  Fauna  No.  3,  p.  79,  1890. 

Type. — Collected  at  Moccasin  Spring,  Kanab  Plateau,  Ariz.,  December  28, 
1888,  by  Vernon  Bailey. 

General  characters. — The  examination  of  much  more  material  than  was 
available  when  the  species  was  described  shows  the  form  to  be  a  rather  large 
bobcat,  yellowish  gray  in  winter  and  pale  yellowish  in  summer.  Although 
variable  in  markings,  the  upper  parts  are  generally  much  spotted  and  often  have 
one  or  two  black  stripes  along  the  back  with  lateral  bands  over  the  shoulders, 
while  the  buffy  throat  and  white  belly  are  thickly  marked  with  large  black 
spots.  The  tail  has,  invariably,  a  white  tip  with  black  subterminal  bar  above 
and  traces  of  several  narrower  bars  back  of  this.  The  skull  is  short  and  wide 
with  full-rounded  audital  bullae. 

Measurements. — The  type,  medium-sized  female,  measures :  Total  length,  745  ; 
tail,  132  ;  and  hind  foot,  165  millimeters.  A  young  adult  male  from  the  Hualpai 
Mountains,  Ariz.,  measured  820,  175,  and  170  millimeters,  and  two  adult 
males  from  Blue  River,  Ariz.,  each  measured  838,  152,  and  178  millimeters, 
respectively.  Weight  of  a  rather  small  but  fully  adult  female,  collected  at 
Fruitland  by  Clarence  Birdseye,  20  pounds,  and  another  at  Embudo,  collected 
by  McClure  Surber,  21  pounds. 

Distribution  and  habitat. — Bobcats  (pi.  16,  B)  are  common  over 
practically  every  part  of  New  Mexico,  and  specimens  from  all  the 
southern  and  western  parts  of  the  State  are  referred  to  this  form, 
while  those  of  the  higher  mountains  in  the  north  and  down  to  the 
Manzano  and  Sacramento  Mountains  are  referred  to  the  slightly 
larger  uinta.  Until  the  group  is  thoroughly  studied  the  finer  details 
of  distribution  can  not  be  satisfactorily  given,  as  the  two  forms  blend 
into  each  other,  and  many  of  the  specimens  are  intermediate  in  char- 
acters. The  greater  part  of  the  range  of  baileyi  is  in  the  Upper 
Sonoran  Zone,  but  zone  limits  are  not  strictly  observed  by  these  cats. 
They  are  also  common  in  the  Transition  Zone,  where  the  limited 
areas  of  the  zone  occur  in  the  plateau  region  of  Arizona  and  western 
New  Mexico.  They  are  also  occasionally  found  in  the  Lower  Sono- 
ran valleys.     Their  local  distribution  depends  mainly  upon  two  fac- 
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tors,  rough  country  and  food  supply.  Though  great  wanderers  and 
occasionally  found  in  any  of  the  open  valleys,  these  cats  are  most 
abundant  in  the  rough  country,  full  of  canyons,  gulches,  cliffs,  and 
rocky  slopes,  and  especially  in  the  half -open  juniper  and  nut-pine 
forests  of  the  plateau  country.  Rocky  situations,  especially,  appeal 
to  them  not  only  as  furnishing  dens  and  safe  retreats  but  as  yielding 
a  rich  harvest  of  the  rodents  and  other  small  game  on  which  they 
constantly  prey. 

General  habits. — These,  like  other  cats,  are  largely  nocturnal  but 
are  also  perfectly  adapted  to  daylight  hunting,  and  in  case  of  need 
they  are  often  out  looking  for  game  during  the  brightest  days. 
Normally  however,  they  sleep  during  the  day  either  in  their  rocky 
retreats  or  well  hidden  in  thickets  of  brush  or  weeds  or  among  old 
logs  and  tops  of  fallen  trees.  Occasionally  one  is  frightened  from 
its  retreat  and  goes  bounding  away  with  almost  rabbitlike  motions, 
rather  than  with  the  smooth,  soft  running  of  the  bushy-tailed 
animals,  such  as  foxes  and  coyotes.  Even  at  a  distance  they  may 
be  distinguished  by  their  bobbing  motion  as  they  run.  Though 
they  show  considerable  speed  for  a  short  distance,  they  can  not 
continue  a  long  rapid  flight.  Usually  they  are  quickly  treed  or  run 
to  cover  by  an  ordinary  dog  and  on  good  ground  are  easily  overtaken 
by  a  man  on  horseback.  Rabbitlike,  they  generally  lie  closely  and 
depend  on  seclusion  rather  than  flight.  They  are  timid  and  even 
when  caught  in  traps  or  closely  cornered  show  little  disposition 
to  fight  or  defend  themselves.  If  actually  caught  by  a  dog  and 
forced  to  fight  they  do  so  with/both  vigor  and  execution,  often  tearing 
and  biting  the  dog  severely,  but  they  are  lightly  built  and  have  not 
much  strength  or  endurance.  A  dog  of  their  own  size  will  often 
kill  one,  while  a  large  dog  or  two  or  three  dogs  will  dispatch  one  with 
very  little  trouble.  Those  taken  for  specimens  are  usually  in  good 
condition  and  occasionally  are  covered  with  a  layer  of  fat,  indicating 
that  they  are  good  hunters  and  generally  able  to  find  an  abundance 
of  game.  Like  all  the  cats,  they  are  active  throughout  the  year  and  in 
winter  put  on  a  thick  coat  of  long  light  fur  in  contrast  with  their 
summer  coat,  which  is  thin  and  harsh. 

Food  habits. — The  natural  food  of  these  cats  is  largely  rabbits 
and  other  small  rodents,  including  wood  rats,  kangaroo  rats,  pocket 
gophers,  ground  squirrels,  chipmunks,  and  a  great  variety  of  mice 
and  as  many  birds  as  they  are  able  to  catch.  It  is  probable  that  their 
food  also  includes  the  young  of  many  larger  animals,  such  as  deer, 
mountain  sheep,  and  antelope,  and  in  places  they  are  very  destructive 
to  the  smaller  domestic  stock,  such  as  sheep  and  goats. 

Breeding  habits. — Sets  of  2,  3,  and  4  embryos  have  been  found  in 
the  females  and  the  usual  number  of  young  is  probably  four,  as 
with  other  closely  related  species.  On  August  3,  1908,  at  Hachita 
in  southwestern  New  Mexico  there  were  three  sizes  of  young  bobcats 
kept  as  pets  at  a  store.  One  half-grown  individual  kept  in  a  cage  was 
very  vicious,  while  a  quarter-grown  kitten  running  at  large  in  the 
house  was  as  gentle  and  playful  as  any  domestic  kitten.  A  third, 
about  2  weeks  old,  was  too  young  to  take  much  interest  in  life,  but 
gave  promise  of  being  a  gentle  and  interesting  pet. 

Economic  status. — In  the  San  Juan  Valley  near  camp  at  Fruit- 
land  on  October  26,  1908,  Clarence  Birdseye  caught  two  bobcats,  an 
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adult  female  and  a  half-grown  young,  by  setting  the  traps  along 
trails  in  the  brush  on  river  bottoms  and  baiting  them  with  pieces  of 
rabbit.  C.  J.  Collyer,  on  whose  ranch  the  party  was  staying,  had 
recently  lost  11  fine  large  turkeys  out  of  a  flock  of  12  that  had  been 
in  the  habit  of  roosting  in  the  low  trees  back  of  his  house,  and  it 
was  not  hard  to  imagine  what  had  become  of  them.  At  Pleasanton, 
in  October,  1908,  E.  A.  Goldman  secured  the  skull  of  a  bobcat  that 
had  been  recently  killed  at  the  ranch.  This  animal  had  been  feed- 
ing regularly  on  chickens,  and  when  finally  captured  it  had  just 
killed  five  full-grown  hens  which  were  scattered  around  on  the 
ground  and  left  uneaten.  The  chickens  were  killed  during  the  day 
among  weeds  and  bushes,  which  grew  close  to  the  farm  buildings. 
At  the  Dalgar  ranch,  just  below  Joseph  on  the  Tularosa  River,  the 
bobcats  had  been  catching  chickens  for  some  time,  and  one  day  as 
the  writer  drove  out  of  the  gate  a  fine  large  bobcat  came  out  of  the 
weed  patch  near  the  barn  and  went  bounding  over  the  ridge  into 
the  juniper  woods  beyond.  In  the  Organ  Mountains  in  January, 
1903,  Gaut  reported  bobcats  numerous  among  the  rocks  of  the  moun- 
tain slopes,  and  a  ranchman  near  Globe  Spring  told  him  that  they 
came  down  to  his  ranch  and  caught  his  chickens  and  were  especially 
troublesome  in  cold  weather.  In  many  places  the  bobcats  kill  so 
many  of  the  lambs  that  certain  rough  areas  are  avoided  by  the  sheep 
herders.  In  many  cases  they  do  not  restrict  themselves  to  lambs, 
but  will  kill  any  old  sheep  that  is  left  unprotected,  and  some  large 
individuals  get  in  the  habit  of  killing  sheep  and  seem  to  prefer  them 
to  small  game.  The  type  of  this  species  was  caught  by  the  side  of 
a  freshly  killed  and  partly  eaten  full-grown  sheep,  which  was  still 
warm  when  found,  and  a  trap  set  by  the  side  of  the  sheep  contained 
the  bobcat  the  following  morning.  Constant  care  on  the  part  of 
herders  and  dogs  is  necessary  to  protect  the  sheep  from  these  cats 
as  well  as  from  coyotes.  In  spite  of  care  the  annual  loss  through  their 
depredations  is  considerable. 

The  loss  in  game  animals  is  not  easily  determined,  but  undoubtedly 
amounts  to  a  greater  drain  on  the  game  resources  of  the  country 
than  is  generally  supposed.  Among  the  ranchmen  and  residents  of 
the  country  every  effort  is  made  to  destroy  the  bobcats  when  possible, 
local  bounties  are  generally  paid  for  their  scalps,  and  at  the  present 
time  the  Biological  Survey  hunters  and  trappers  are  carrying  on 
control  operations  against  them,  together  with  other  predatory  ani- 
mals. During  past  years  the  officials  of  the  Forest  Service  have 
made  a  special  effort  to  catch  and  kill  as  many  as  possible,  and  in 
1908  reports  were  made  by  the  supervisors  of  the  number  of  bobcats 
killed  on  each  of  the  national  forests  in  New  Mexico  during  the  pre- 
vious year.  The  reports  are  incomplete  and  in  many  cases  include 
those  killed  by  others  as  well  as  officers  of  the  Forest  Service. 

Those  reported  to  the  Bureau  of  Biological  Survey  by  the  Forest 
Service  as  killed  in  1908  are,  by  national  forests,  as  follows :  Sacra- 
mento, approximately  95;  Guadalupe,  5;  Lincoln,  98;  Manzano,  30; 
Gila,  26;  Magdalena,  1;  San  Mateo,  14;  Mount  Taylor,  2;  total,  271. 
This  number  represents  but  a  small  part  of  those  killed  in  the  region, 
however,  as  large  numbers  are  trapped  for  fur  as  well  as  for  the 
bounty,  and  many  are  killed  just  for  the  protection  of  stock  and 
poultry.     They  are  easily  trapped  by  using  feathers  or  rabbit  fur 
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or  rabbit  meat  for  bait.  They  are  much  less  suspicious  than  wolves 
and  coyotes  and  usually  will  take  bait  readily  if  it  is  placed  near  the 
trails  that  they  follow,  where  it  can  be  plainly  seen.  During  1916 
the  predatory-animal  trappers  of  the  Biological  Survey  killed  177 
bobcats  in  New  Mexico,  most  of  which  were  of  this  subspecies. 

LYNX  RUFUS  UINTA  Merkiam 
Mountain  Wild  Cat;  Pean-muse-ana  of  the  Taos  Indians 
Lynx  uinta  Merriam,  Biol.  Soc.  Wash.  Proc.  15 :  71,  1902. 

Type. — Collected  at  Bridger  Pass,  Carbon  County,  Wyo.,  May  11,  1890,  by 
Vernon  Bailey. 

General  characters. — Distinguished  from  oaileyi  by  its  slightly  larger  size 
and  relatively  longer  skull,  slightly  darker  color  with  more  conspicuous  mark- 
ings, the  yellowish  summer  coat  of  baileyi  being  slightly  darker  and  more  rusty 
in  uinta. 

Measurements. — The  type  specimen,  an  adult  male,  measured:  Total  length, 
1,030;  tail,  195;  and  hind  foot,  200  millimeters;  and  weighed  31  pounds. 
An  adult  male  from  Conejos  River  near  the  Colorado-New  Mexico  line  meas- 
ured 1,009,  203,  and  196  millimeters,  respectively,  and  weighed  29  pounds. 
One  collected  by  Gaut  in  the  Sacramento  Mountains  east  of  Tularosa  measured 
980,  194,  and  203  millimeters,  respectively,  and  weighed  31  pounds. 

Distribution  and  habitat. — The  New  Mexico  specimens  of  the  large 
bobcat  of  the  Rocky  Mountain  region  are  referred  to  uinta  from 
Conejos  River  close  to  the  Colorado-New  Mexico  line,  and  from 
La  Jara  Lake,,  Dulce,  Chama,  Tres  Piedras,  Embudo>,  Velarde, 
Cienega,  Martinez,  Halls  Peak,  Manzano  Mountains,  Capitan 
Mountains,  and  Sacramento  Mountains.  One  skull  from  the  Pecos 
Valley  35  miles  north  of  Roswell  suggests  intergradation  with 
texensis,  but  it  is  not  sufficiently  typical  of  that  species  to  warrant 
its  inclusion  in  the  New  Mexico  list.  Apparently  this  large  Rocky 
Mountain  bobcat  extends  southward  in  the  higher  mountains  of 
northern  New  Mexico  and  along  the  Manzano  and  Sacramento  chain 
of  ranges  between  the  Pecos  and  the  Rio  Grande  Valleys.  Over  a 
large  part  of  its  range  it  is  a  Transition  Zone  species,  but  it  also 
occupies  the  adjoining  Upper  Sonoran  country.  It  is  in  a  slight 
degree  more  of  a  forest  animal  than  is  bailey"?-,  simply  because  more 
of  the  area  that  it  occupies  is  covered  with  either  open  yellow-pine 
forest  or  juniper?  nut-pine,  and  scrub-oak  forests  of  the  foothill 
country.  The  animals  are  by  no  means  restricted  to  forests,  how- 
ever, and  wander  well  into  the  open  and  occupy  rocky  cliffs  and 
canyons  wherever  they  occur  far  out  into  the  plains. 

General  habits. — In  habits  these  cats  do  not  differ  materially  from 
baileyi.  Their  homes  are  generally  in  rocky  caverns,  dense  thickets, 
or  forest  windfalls.  From  these  safe  retreats  the  cats  wander  out 
over  the  surrounding  country,  as  shown  by  their  tracks,  which  are 
frequently  seen  in  trails  and  sandy  spots  along  creek  margins  and  in 
the  dust  of  caves  and  shelves  of  the  cliffs  and  canyons.  They  are 
mainly  night  prowlers  but  are  also  found  abroad  hunting  in  the 
daytime,  creeping  through  the  weeds  and  bushes  in  quest  of  rabbits, 
prairie  dogs,  squirrels,  and  small  game,  or  watching  the  sheep  herds 
for  an  opportunity  to  pounce  upon  some  strayed  or  lost  member  of 
the  flock.  Unless  forced  out  of  cover  they  are  rarely  seen.  In  the 
Gallinas  Mountains  of  Rio  Arriba  County  the  writer  almost  stepped 
on  one  in  the  low  brush  at  10,400  feet  while  hunting  rabbits  on  a 
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fresh  snow.  The  cat  was  evidently  hunting  rabbits  also,  and  as  the 
writer  stepped  into  a  patch  of  low  bushes  it  bounded  out  from  his 
very  feet  but  disappeared  so  quickly  into  the  next  thicket  that  he 
had  no  time  to  get  a  bead  on  it.  At  the  base  of  the  Jicarilla  Moun- 
tains, Gaut  found  their  tracks  common  in  the  soft  earth  about  the 
dens  of  the  big  Dipodomys  spectabilis,  for  which  they  were  evidently 
hunting.  He  trapped  a  number  of  these  rats,  and  with  the  exception 
of  one  specimen  they  were  all  eaten  in  his  traps  by  the  bobcats.  At 
the  pueblo  of  Taos  their  fresh  tracks  were  found  on  the  trails  up  to 
9,500  feet,  and  in  one  place  along  the  line  of  fresh  cat  tracks  the 
stomach  and  intestines  of  a  freshly  eaten  cottontail  were  seen.  Half 
a  dozen  skins  of  bobcats  hanging  in  the  store  at  Taos  were  of  this 
large,  strongly  marked  species.  One  caught  in  a  trap  at  Lake  La 
Jara  on  the  Jicarilla  Indian  Reservation  had  its  stomach  full  of  the 
mutton  with  which  Gaut  had  baited  his  trap,  but  the  lower  intestines 
were  also  filled  with  rabbit  fur  from  the  previous  meal.  At  Tres 
Piedras  Gaut  obtained  a  specimen  of  a  fine  old  female  that  was 
brought  to  him  by  some  boys  who  had  killed  it  a  short  distance  from 
there  while  it  was  carrying  a  prairie  dog  in  its  mouth,  evidently  to  its 
young.  In  the  Jemez  Mountains  the  cat  tracks  were  especially 
abundant  along  the  canyons  where  the  rock  walls  furnish  the  animals 
ideal  homes  and  an  abundance  of  wood  rats  and  other  small  game 
for  food.  Along  the  canyon  of  Coyote  Creek  on  the  east  slope  of  the 
Taos  Mountains  their  tracks  were  unusually  common  along  the  basaltic 
cliffs,  where  the  numerous  cracks  and  crevices  afforded  large  variety 
of  choice  homes  for  such  cliff  dwellers.  The  abundant  excrement  scat- 
tered along  the  rocky  shelves  showed  mainly  remains  of  rabbits  and 
wood  rats.  In  the  Raton  Range,  A.  H.  Howell  reported  a  few  in 
Oak  Canyon  and  one  that  was  seen  to  steal  a  hen  from  the  ranch  a 
short  time  before  he  was  there.  In  the  Manzano  Mountains,  Gaut 
caught  a  series  of  specimens  in  traps  from  the  foothills  to  the  sum- 
mit of  the  range.  A  trap  set  within  50  yards  of  his  camp  at  Box 
Spring  caught  several  specimens.  One  caught  October  24  on  the  east 
slope  of  the  mountain  at  8,000  feet  showed  signs  of  having  recently 
eaten  a  small  owl.  One  foot  of  the  owl  had  been  swallowed  whole 
and  served  to  identify  the  species.  In  the  canyons  near  Santa  Rosa 
a  few  cat  tracks  were  seen  in  1903,  and  near  Cuervo  the  writer  scared 
a  large  lynx  out  of  the  cliff  and  watched  it  run  across  the  valley  at  a 
rapid  pace,  though  with  a  very  bobbing  motion.  Along  the  Pecos 
Valley  above  Roswell,  Hollister  reported  them  as  fairly  common  in 
1902,  and  at  Carlsbad  in  1901  the  writer  found  a  few  of  their  tracks 
along  the  river  bottoms  and  in  the  mud  around  irrigated  fields  but 
did  not  secure  any  specimens  to  show  what  form  of  cat  occurs  in  that 
vicinity.  It  is  not  improbable  that  the  Texas  species  may  occur  along 
the  valley  bottom.  Mr.  Webster  on  the  Vineyard  stock  ranch  there 
reported  that  the  previous  year  one  of  his  men  found  a  nest  of  young 
bobcats  while  mowing  in  the  alfalfa  field.  The  young  were  taken  and 
kept  for  some  time  at  the  ranch. 

Charles  Springer,  chairman  of  the  executive  committee  of  the 
Council  of  National  Defense,  in  a  letter  of  January  6,  1919,  to  E.  W. 
Nelson,  then  chief  of  the  Bureau  of  Biological  Survey,  reported  177 
bobcats  captured  by  one  trapper  on  the  Bartlett  ranch  in  Colfax 
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County  during  the  preceding  six  months.  These  were  probably  all 
of  this  large  species,  as  also  was  one  reported  in  June,  1918,  by  J.  S. 
Ligon  in  the  Pecos  Valley  50  miles  north  of  Koswell,  where  a  herder 
discovered  it  standing  with  its  front  feet  on  a  ewe  that  it  had  just 
killed. 

Economic  status. — The  wide  distribution  and  the  abundance  of 
these  large  cats  over  much  of  the  best  stock  country  in  the  West 
make  them  a  rather  serious  factor  in  the  livestock  industry,  espe- 
cially with  sheepmen.  Though  they  undoubtedly  have  a  certain 
value  as  a  fur  animal  and  locally  serve  as  a  check  to  the  abundance 
of  rodents,  they  are  on  the  whole  one  of  the  most  destructive  of  pred- 
atory animals.  The  extent  of  the  damage  they  do  in  destroying 
young  game  animals  is  not  easily  estimated,  but  the  tribute  they  lay 
on  the  sheep  herds  is  second  only  to  that  of  the  coyote.  Local  boun- 
ties are  usually  paid  for  their  destruction,  and  they  are  persistently 
hunted  by  ranchmen  and  almost  every  resident  of  the  country.  In 
spite  of  all  efforts  they  hold  their  own  surprisingly  well  and  are  not 
likely  to  be  soon  exterminated  in  any  area  well  suited  to  their  habits. 

Family  CANIDAE:  Wolves  and  Foxes 

VULPES  MACROURUS  Baird 

Western  Red  Fox  ;  Cross  Fox  ;   SaltPEen-e-ana  of  the  Taos  Indians 

Vulpes   macr&ums   Baird,   Rept.    Stanbury's   Expedition   to   Great    Salt   Lake, 
p.  309,  1852. 

Type. — Collected  in  Wasatch  Mountains,  bordering  Great  Salt  Lake,  Utah^ 
in  1849  or  1850,  by  Captain  Stansbury's  expedition. 

General  characters. — The  western  red,  or  cross,  fox  is  the  Rocky  Mountain 
form  of  the  group  of  red  foxes,  the  relationships  of  which  have  not  yet  been 
thoroughly  established.  It  is  larger  and  yellower  than  the  eastern  red  fox 
and  more  often  of  the  dark-color  variety  known  as  the  cross  fox.  In  the 
light  phase  the  general  color  is  usually  of  a  straw  yellow,  becoming  slightly 
darker  and  more  reddish  over  the  shoulders,  while  the  dark  phase  varies 
from  a  dusky  band,  along  the  back  and  another  across  the  shoulders  with 
the  rest  of  the  animal  yellow,  to  the  almost  black  but  white-banded  fur  of 
the  silver-gray  and  the  entirely  black,  or  melanistic,  phase  of  the  black  fox. 
In  all  cases,  however,  the  tip  of  the  tail  is  strongly  marked  with  white,  and 
the  feet  and  the  back  of  the  ears  are  black,  even  in  the  lightest  color  phase 
and  in  the  young. 

Measurements. — The  males  are  slightly  larger  than  the  females,  one  from 
Liberty,  N.  Mex.,  measuring:  Total  length,  1,080;  tail,  422;  hind  foot,  175 
millimeters.  A  female  from  the  Taos  Mountains,  measured  992,  388,  and  173 
millimeters,  respectively. 

Distribution  and  habitat. — Western  red,  or  cross,  foxes  are  fairly 
common  throughout  the  higher  mountains  of  northern  New  Mexico 
in  the  Canadian  Zone,  and  in  a  few  places  they  have  been  found 
in  the  lower  valleys,  even  down  to  the  Upper  Sonoran  Zone.  They 
are  fairly  common  throughout  the  Sangre  de  Cristo  Range  above 
10,000  feet  altitude,  where  the  writer  found  them  around  Pecos 
Baldy  and  in  the  higher  mountains  back  of  the  pueblo  of  Taos.  In 
the  Pecos  Mountains  an  old  female  was  caught  August  1,  1903,  near 
a  11,000-foot  camp,  and  they  were  frequently  heard  barking  near 
camp  in  the  evenings.  Their  tracks  and  burrows  were  often  seen  in 
these  mountains  and  their  pungent  odor  was  frequently  noticed 
along  the  trails.     Their  droppings,  composed  mainly  of  the  hair  of 
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meadow  mice  and  conies,  were  common  on  the  top  of  Pecos  Baldy 
at  12,600  feet,  where  they  were  in  the  habit  of  hunting  over  the  bare 
peaks  above  timber  line.  Dyche  found  them  common  around  the 
Truchas  peaks  in  this  southern  end  of  the  range  in  1881. 

Farther  north  in  the  Taos  Mountains  in  1904  a  den  of  these  foxes 
was  apparently  located  among  the  rocks  at  12,400  feet  on  the  west 
slope  of  Wheeler  Peak  well  above  timber  line.  The  old  fox  was 
frequently  seen  here  among  the  rocks  and  would  sit  on  a  large  bowlder 
and  bark  at  the  writer  and  party  as  they  were  setting  traps  over 
the  mountain  side.  Fresh  tracks  and  droppings  were  also  seen  along 
the  crest  of  the  range  up  to  13,600  feet,  and  the  strong  characteristic 
fox  odor  could  be  noticed  wherever  they  had  been  along  the  trails. 
Several  skins  seen  at  a  miner's  cabin  near  there  were  of  the  same 
light-yellow  color  as  the  fox  seen  on  the  rocks,  and  other  skins  that 
had  been  brought  down  into  the  valley  were  of  the  same  character. 
Most  of  the  droppings  examined  along  the  trails  were  composed 
largely  of  the  fur  of  meadow  mice,  probably  Microtus  mordax, 
which  were  abundant  over  the  high  mountain  slopes.  At  Twining, 
not  far  from  there,  the  foxes  were  common  about  the  garbage  pile 
back  of  the  mining  camp  at  10,000  feet  altitude.  During  October, 
1903,  McClure  Surber  reported  as  many  as  six  seen  at  one  time 
fighting  over  the  garbage. 

In  the  Jemez  Mountains  west  of  the  Rio  Grande  the  strong  odor 
of  a  fox  was  noticed  near  camp  at  8,500  feet  in  the  Canadian  Zone 
near  the  head  of  Santa  Clara  Creek.  No  specimens  were  taken  or 
seen,  but  it  seems  probable  that  the  foxes  in  these  upper  valleys  are 
of  the  red,  or  cross,  group,  as  the  odor  is  noticeably  different  from 
that  of  the  gray  foxes  inhabiting  the  country  lower  down.  While 
camped  in  the  Mogollon  Mountains  near  the  head  of  Willow  Creek 
at  about  8,000  feet  at  the  junction  of  the  Transition  and  the  Canadian 
Zones,  the  writer  saw  foxes  pass  along  the  canyon  near  camp  on 
several  nights.  Besides  their  tracks  they  left  a  strong  odor  that 
was  apparently  of  the  cross  fox.  Their  droppings  noticed  along 
the  trail  were  composed  mainly  of  mouse  and  pocket-gopher  fur. 
In  the  San  Juan  Valley  in  northwestern  New  Mexico,  Clarence 
Birdseye,  in  1908,  reported  red  foxes  at  Farmington,  Fruitland, 
Liberty,  and  Shiprock  and  obtained  from  a  trapper  at  Liberty  a 
skin  and  skull  and  11  extra  skulls  of  foxes  that  had  been  trapped 
for  fur  near  there.  The  trapper  had  caught  20  foxes  during  the 
previous  season,  and  a  trader  at  Shiprock  told  Birdseye  that  he  had 
bought  a  very  good  silver-gray  fox  from  a  Navajo  Indian  for  $50. 

There  seem  to  be  no  records  of  black  foxes  for  New  Mexico,  but 
they  have  been  rejDorted  from  southern  Colorado,  where,  however, 
they  may  have  been  only  very  dark  silver  grays.  The  light-yellow 
skins  are  the  least  valuable  of  any,  but  the  dark  cross-fox  skins  in 
good  fur  usually  bring  good  prices.  The  number  of  these  foxes 
caught  in  New  Mexico  is  limited,  owing  to  the  restricted  range  of 
the  species  in  the  State,  but  much  of  the  high  mountain  country  is 
well  adapted  to  fox  farming  and  the  artificial  rearing  of  many  other 
fur-bearing  animals  that  require  a  cold  climate. 

Food  habits. — The  droppings  along  the  trails  where  these  foxes 
hunt  are  usually  composed  of  the  hair  and  bones  of  meadow  mice, 
pocket  gophers,  conies,  and  rabbits,  but  these  by  no  means  cover  the 
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range  of  species  preyed  upon.  It  is  safe  to  assume  that  almost  every 
small  mammal  and  bird  that  can  be  procured  serves  as  food,  besides 
such  berries  and  fruits  as  may  be  found.  > 

Breeding  habits.— A  few  records  of  four  young  in  a  litter  indicate 
small  families  among  these  foxes,  but  the  6  mammae  arranged  in 
2  pairs  of  abdominal  and  1  pair  of  pectoral  suggest  4  as  the  minimum 
and  6  as  the  normal  maximum  number  of  young. 

VULPES  MACROTIS  NEOMEXICANA  Mebeiam 
New  Mexico  Desert  Fox 
Vulpes  macrotis  neomexicanus  Merriam,  Biol.  Soc.  Wash.  Proc.  15:  74,  1902. 

Type— Collected  in  San  Andres  Mountains,  N.  Mex.  (about  50  miles  north 
of  El  Paso,  Tex.),  April  4,  1899,  by  C.  M.  Barber. 

General  characters. — Slightly  larger  than  macrotis  of  the  deserts  farther  west, 
but  much  smaller  than  the  gray  or  red  fox.  Compared  with  the  kit  fox  or 
swift  of  the  Great  Plains,  it  is  distinguished  by  its  much  larger  ears  and  slen- 
derer skull  with  large  audital  bullae.  In  color  it  is  plain  buffy  gray  with  clear 
buff  along  the  sides,  middle  of  belly,  and  lower  surface  of  tail,  and  white 
on  throat  and  posterior  part  of  belly.  The  tip  of  the  tail  is  black.  The  orig- 
inal description  of  the  species  was  based  on  a  skull,  and  no  measurements  of 
typical  specimens  were  then  available. 

Measurements. — An  adult  male  since  collected  near  the  type  locality  at 
Parker  Lake  on  the  east  slope  of  the  San  Andres  Mountains  measures:  Total 
length,  831;  tail,  335;  hind  foot,  131  millimeters.  A  female  from  the  San 
Augustine  Plain  measures  850,  325,  and  140  millimeters,  respectively.  The 
oars  in  dried  skins  average  about  70  millimeters  from  crown  to  tip.  Two  young 
adult  males  collected  near  Cliff,  N.  Mex.,  weighed  51/4  and  5y2  pounds,  respec- 
tively. 

Distribution  and  habitat. — The  little,  large-eared  desert  foxes 
(pi.  17,  A)  are  nowhere  abundant,  but  seem  to  be  generally  distrib- 
uted in  the  Pecos  Valley  and  westward  through  the  more  arid  valleys 
of  New  Mexico  in  both  the  Lower  and  the  Upper  Sonoran  Zones. 
Most  of  the  localities  where  specimens  have  been  taken  are  along  the 
edge  of  the  Upper  Sonoran  Zone,  however,  and  apparently  this  is  a 
slightly  larger  and  higher  ranging  form  of  the  Lower  Sonoran 
macrotis  farther  west.  Its  range  corresponds  closely  to  that  of  the 
large  kangaroo  rat,  Dipodomys  spectabilis,  in  New  Mexico,  but  does 
not  extend  into  the  mountains  and  probably  not  onto  the  plains  east 
of  the  Pecos  Valley.  A  specimen  from  Carlsbad  in  the  Wright  col- 
lection was  sent  to  the  Biological  Survey  for  identification  and 
proved  to  be  typical  neomexicanus.  So  far  as  known,  this  is  its 
easternmost  record.  Other  specimens  in  the  collection  are  from  the 
San  Andres  Mountains,  Parker  Lake,  Tu]arosa,  Loveless  Lake  (10 
miles  north  of  Capitan  Mountains),  San  Augustine  Plains,  Fay- 
wood,  Cliff,  and  Cloverdale  ranch  in  Animas  Valley.  The  foxes  have 
also  been  recorded  from  the  south  end  of  Animas  Valley,  Playas 
Valley,  Deming,  Jarilla,  Engle,  and  Albuquerque.  They  have  also 
been  reported  in  the  San  Juan  Valley  near  Fruitland  and  Shiprock, 
but  no  specimens  from  that  region  have  been  obtained  to  substan- 
tiate the  reports.  A  little  fox  has  also  been  reported  from  Santa 
Rosa,  but  more  probably  this  may  prove  to  be  the  plains  swift,  or  kit, 
fox. 

General   habits. — These   foxes    generally    occupy   the   open    mesa 
country  along  the  borders  of  the  valleys,  where  they  burrow  into 
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A,  New  Mexico  desert  fox  (Vuipes  macrotis  neomexkana)  taken  by  E.  A.  Goldman  on  the 
San  Augustine  Plains  in  1909;  B,  Arizona  gray  fox  (Urocyon  cinereoargenteus  scottii)  on 
the  rocky  slopes  of  the  Mimbres,  1906 
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banks  and  the  sides  of  ridges.  They  apparently  hunt  in  the  open  and 
depend  for  protection  on  their  extreme  quickness  and  speed  and  the 
cover  of  such  burrows  as  they  are  able  to  reach  if  hard  pressed. 
Their  motions  are  the  consummation  of  grace  and  speed  as  they  glide 
cautiously  from  place  to  place  and  dart  with  wonderful  quickness 
across  the  mesas  or  from  one  concealing  gulch  to  another.  They  are 
mainly  nocturnal  in  habits  and  are  not  often  seen  during  the  day, 
unless  one  is  accidentally  discovered  curled  up  in  its  bed  near  the  den. 
Out  in  the  open  Jornado  Valley  a  couple  of  miles  west  of  the  little 
town  of  Engle,  the  writer  noticed  not  far  from  the  roadside  a  furry 
ball  near  a  low  mound  of  earth.  Its  color  blended  perfectly  with  the 
desert  soil,  and  the  object  would  have  been  overlooked  except  for  two 
sharp  points  that  were  conspicuously  unearthlike.  Keeping  it  in 
view  until  nearer,  he  became  convinced  that  it  was  a  little  fox,  but  it 
did  not  move  until  he  drew  up  the  team  a  few  rods  from  it,  when  the 
ball  of  fur  quickly  unrolled  and  the  fox  glided  like  a  flash  into  the 
burrow  near  by.  Near  Cliff,  a  little  town  on  the  Gila  River,  while 
out  setting  traps  toward  sunset  on  the  mesa  top,  the  writer  saw  two  of 
these  foxes  playing  about  their  burrows  evidently  just  waking  up  for 
their  night  of  hunting.  There  were  several  large  burrows  close  below 
the  crest  of  the  ridge  that  evidently  constituted  a  breeding  den,  as 
there  were  signs  of  long  occupation  with  well-worn  trails  and 
scattered  remains  of  food. 

On  the  San  Augustine  Plains  E.  A.  Goldman  found  a  den  of  these 
foxes  out  in  the  open  about  12  miles  northwest  of  Monica  Spring. 
There  were  two  holes  or  entrances  about  30  feet  apart  somewhat 
larger  than  prairie-dog  burrows.     In  describing  it  he  says : 

At  about  5  o'clock  in  the  evening  while  riding  across  the  valley  my  attention 
was  attracted  by  a  fox  sitting  at  the  entrance  of  each  burrow.  They  moved 
about  restlessly,  watching  me  intently  meanwhile,  and  allowed  me  to  approach 
on  foot  to  within  about  100  yards,  when  one  suddenly  disappeared  and  the  other 
was  shot  as  it  ran  across  toward  the  other  hole. 

Traps  were  set,  and  the  following  morning  they  held  a  fox  at  the 
entrance  of  each  hole.  At  the  southern  end  of  the  Animas  Valley 
Goldman  found  another  den  of  these  foxes  and  saw  one  sitting  at  the 
entrance  of  its  burrow  near  the  international  boundary  line.  This 
fox  was  shot  and  another  trapped  at  a  hole  near  by. 

At  Albuquerque,  in  July,  1889,  the  writer  saw  a  Mexican  boy 
leading  a  fox  by  a  string  along  the  streets.  A  number  of  skins  were 
also  seen  in  the  fur  stores  there,  and  they  were  said  to  be  frequently 
brought  in  for  sale.  At  that  time  they  brought  from  25  to  50  cents 
apiece.  He  also  saw  the  track  of  a  little  fox,  probably  this  species, 
on  the  mesa  back  of  town.  At  Parker  Lake  in  the  Tularosa  Valley, 
Gaut  caught  two  of  these  foxes  in  traps  baited  with  prairie  dogs. 
Another  specimen  was  secured  at  the  edge  of  an  alkaline  arroyo  9 
miles  south  of  Tularosa.  Near  Liberty,  in  the  San  Juan  Valley, 
Clarence  Birdseye  was  told  by  a  trapper  that  these  desert  foxes  were 
quite  common  in  the  open  valley,  and  in  the  sand  near  Fruitland 
and  Shiprock  small  tracks  were  noticed  that  may  have  been  made  by 
them,  but  no  specimens  were  obtained. 

Food  habits. — Very  little  is  known  of  the  actual  food  habits  of  this 
fox,  but  at  a  den  near  Cliff  there  were  scattered  bits  and  bones  of  jack 
rabbits,  cottontails,  and  part  of  the  skeleton  of  a  bird  that  had  served 
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as  food.  The  foxes  are  readily  caught  in  traps  baited  with  carcasses 
of  prairie  dogs,  rabbits,  or  the  small  animals  that  have  been  skinned 
for  specimens,  but  their  regular  fare  undoubtedly  includes  most  of 
the  small  nocturnal  rodents  of  the  region.  The  fact  that  their  range 
corresponds  so  closely  to  that  of  the  large  kangaroo  rat  would  suggest 
this  as  one  of  their  favorite  varieties  of  game. 

Breeding  habits. — Judged  from  the  dens  where  these  foxes  have 
been  found  at  various  seasons,  the  young  are  not  only  raised  in  the 
burrows  but  remain  in  them  throughout  the  greater  part  of  the  year. 
The  male  apparently  remains  with  the  family  and  does  its  share  in 
hunting  and  providing  for  the  young.  Apparently  there  is  but  one 
record  indicating  the  number  of  young  in  a  family — that  of  a  set  of 
four  embryos  noted  in  a  female  collected  by  Dutcher,  February  8, 
1898,  at  Fort  Grant,  Ariz. 

Economic  status. — The  winter  fur  of  these  little  foxes  is  soft  and 
pretty  but  is  of  a  pale  color  with  no  marked  character  of  beauty. 
The  skins  are  ranked  of  little  value,  and  the  scarcity  of  the  animals 
renders  them  of  slight  importance  as  a  fur-bearing  species.  Their 
scarcity  also  may  be  responsible  for  the  absence  of  any  complaints  of 
mischief  to  poultry,  and  over  most  of  their  range  they  are  not  in  a 
position  to  injure  game  to  any  great  extent.  In  places  they  might 
serve  as  a  check  on  the  abundance  of  valley  and  scaled  quail,  but 
otherwise  their  food  habits  are  largely  of  a  beneficial  nature. 

VULPBS  VELOX  VELOX  (Say) 
Kit  Fox  ;  Swift 

[Canis]  velox  Say,  Long's  Expedition  to  the  Rocky  Mountains  1:487,  1823. 

Type  locality. — South  Platte  River,  Colo. 

General  characters. — Resembles  closely  the  New  Mexico  desert  fox,  but  is 
readily  distinguished  by  its  much  smaller  ears,  its  pure-white  belly,  and  by  its 
relatively  short  heavy  skull.  In  general  color  it  has  the  same  buffy-gray  upper 
parts,  bordered  by  a  band  of  clear  buff  on  the  sides  and  neck  and  the  black  tip 
to  the  otherwise  buffy  tail. 

Measurements. — In  dried  skins  the  ears  measure  about  50  millimeters  from 
crown  to  tip. 

Distribution  and  habitat. — So  far  as  the  writer  can  learn  there  is 
no  specimen  of  the  kit  fox,  or  swift,  available  from  New  Mexico,  but 
the  species  was  reported  to  him  at  Santa  Rosa  as  fairly  common  over 
the  adjoining  plains.  There  is,  however,  a  chance  that  this  may  be 
the  New  Mexico  desert  fox,  but  the  probabilities  seem  to  be  in  favor 
of  its  being  the  swift  of  the  Great  Plains,  which  is  commom  in  south- 
eastern Colorado  and  over  the  Staked  Plains  of  northwestern  Texas, 
and  undoubtedly  occupies  the  Upper  Sonoran  plains  east  of  the  Pecos 
Valley  and  the  Sangre  de  Cristo  Mountains. 

General  habits. — These  little  foxes  live  in  burrows  in  the  open 
plains  country,  usually  selecting  sidehills  or  the  sunny  slope  of  a  bank 
in  which  to  make  their  dens.  They  are  mainly  nocturnal,  are 
wonderfully  swift  and  graceful  in  their  motions,  but,  unlike  the  red 
foxes,  are  so  unsuspecting  in  their  natures  as  to  be  readily  caught  in 
traps  baited  with  the  carcasses  of  mice  or  birds  and  are  so  unable  to 
cope  with  the  advanced  civilization  that  they  are  rapidly  disappearing 
from  the  face  of  the  earth. 
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UROCYON  CINEREOARGENTEUS  SCOTTII  Mearns 
Arizona  Gray  Fox  ;  Too-wha-tsu-le-ana  of  the  Taos  Indians 
Vrocyon  virginianus  scottii  Meams,  Bui.  Amer.  Mus.  Nat.  Hist.  3 :  236,  1891. 

Type. — Collected  in  Pinal  County  (probably  Oracle,  at  north  base  of  Santa 
Catalina  Mountains),  Ariz.,  October  28,  1884,  by  W.  E.  D.  Scott. 

General  characters. — Slightly  smaller  than  most  of  the  red  and  cross  foxes, 
with  shorter,  coarser  fur.  Further  distinguished  from  the  red  foxes  by  the  black 
tip  of  the  tail  and  from  both  the  red  and  the  kit  fox  by  the  flattened  or  laterally 
compressed  tail  and  the  black  stripe  along  its  dorsal  crest,  as  well  as  by  pro- 
nounced skull  characters.  The  clear  gray  back  and  orange-bordered  sides  and 
throat  further  distinguish  this  group  from  other  foxes. 

Measurements. — Six  adult  males  measured  in  the  flesh  show  an  average  total 
length  of  1,028;  tail,  441;  hind  foot,  141  millimeters.  The  female  is  slightly 
smaller.     Three  females  weighed  8,  9,  and  12  pounds,  respectively. 

Distribution  and  habitat. — The  Arizona  form  of  the  gray  fox 
(pi.  17,  B)  is  generally  distributed  over  the  greater  part  of  New 
Mexico  and  is  most  abundant  in  the  Upper  Sonoran  Zone,  to  which  it 
properly  belongs.  A  few  individuals  are  found  here  and  there 
throughout  the  open  yellow  pine  forest  of  the  Transition  Zone,  and  on 
some  of  the  isolated  and  barren  ranges  of  mountains  they  wander 
back  and  forth  from  the  base  to  the  summit.  They  are  not  usually 
found  in  the  open  nor  in  the  Lower  Sonoran  valleys,  except  where 
neighboring  canyons,  cliffs,  and  rough  country  provide  them  with 
especially  favorable  homes  and  protection.  Their  greatest  abundance 
is  in  the  foothill  region  of  nut  pines  and  junipers,  cliffs,  canyons,  and 
rocky  gulches.  Their  occasional  presence  in  higher  and  lower  zones 
may  be  attributed  largely  to  the  natural  wanderings  of  a  predatory 
species. 

General  habits. — These  gray  foxes,  not  having  the  fleetness  of 
the  plains  foxes,  closely  associate  themselves  with  cliffs  and  rocky 
or  timbered  country,  where  they  can  quickly  take  refuge  among 
sheltering  rocks  or  climb  trees  to  escape  from  swifter  foes.  Their 
abundance  depends  largely  on  the  character  of  the  country.  In 
such  mountains  as  the  Mogollon,  Black,  Sacramento,  Guadalupe, 
Jemez,  Zuni,  and  Chuska  Ranges  they  find  plenty  of  cliffs  that 
furnish  favorable  cavities  for  dens  and  shelter  and  afford  choice 
hunting  grounds  for  their  small  prey.  In  these  sections  they  are 
particularly  numerous,  often  causing  much  inconvenience  to  the 
trapper  by  getting  into  his  traps  ahead  of  more  desirable  game,  and 
also  to  the  collector  of  small  mammals  by  eating  or  carrying  off  a 
considerable  part  of  his  catch  during  the  night.  Their  tracks  and 
sign  are  seen  along  trails,  in  dusty  places  among  the  rocks  and  along 
the  bases  of  cliffs,  where  they  hunt  and  prowl  at  night.  Under  the 
cover  of  low  brush  and  chaparral  they  often  make  well-worn  trails 
along  their  regular  hunting  courses  or  follow  the  rabbit  trails  to 
such  an  extent  that  it  is  difficult  to  say  which  is  the  more  frequent 
traveler.  In  places  the  foxes  are  hunted  for  sport  but  rarely  lead 
the  hounds  for  a  long  chase.  If  possible  they  make  for  the  nearest 
ledge  or  rock  pile  in  which  they  can  find  safe  shelter,  but  if  hard 
pressed  take  to  the  nearest  tree  and  hide  among  its  topmost  branches, 
so  that  the  sport  is  apt  to  be  short-lived  and  to  end  in  a  baffled 
pack  or  in  a  short  scrimmage  when  the  fox  is  shaken  or  dislodged 
from  the  tree  top.  Occasionally  they  were  heard  barking  around 
the  camps  at  night  with  a  short,  sharp  yap,  yap,  like  some  little  dog. 
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Food  habits. — These  gray  foxes  are  almost  as  omnivorous  as  the 
raccoon.  Their  droppings  along  the  trail  show  in  places  a  large 
percentage  of  juniper  berries,  cactus  fruit,  insects,  and  the  fur  and 
feathers  of  small  game.  The  stomach  of  one  taken  in  the  canyon 
of  the  Mimbres  contained  a  pocket  gopher  and  some  maggots,  and 
another  a  mouse,  some  grasshoppers,  crickets,  and  beetles.  In  the 
Manzano  Mountains  the  stomach  of  one  examined  by  Gaut  contained 
a  pocket  gopher  and  that  of  another  the  feathers  of  some  small  bird, 
probably  a  white-crowned  sparrow  (Zonotrichia  leucophrys).  Near 
Bedrock,  in  the  stomach  of  one,  E.  A.  Goldman  found  the  skins  and 
seeds  of  several  fruits  of  a  pricklypear,  some  of  the  small  spines 
from  which  were  sticking  in  the  lining  of  the  stomach.  In  a  canyon 
in  the  Organ  Mountains  the  fox  sign  scattered  along  the  trails  was 
made  up  almost  entirely  of  seeds  and  skins  of  cactus  fruit,  apparently 
of  the  big  purple  pricklypears  of  0  punt  la,  engelmanni  cyclodes. 
The  stomach  of  one  that  Hollister  examined  in  the  Datil  Mountains 
contained  a  mass  of  hair  and  fur  from  some  rats  or  mice  and  a  few 
blades  of  grass.  At  Blanco  in  the  northwestern  part  of  the  State, 
Clarence  Birdseye  examined  the  stomach  of  an  old  female  that 
contained  the  remains  of  a  kangaroo  rat  and  a  white-footed  mouse, 
while  the  stomach  of  a  young  one  contained  pieces  of  skin  and 
feathers,  which  may  have  been  from  chicken  or  turkey  from  the 
neighboring  ranch,  and  another  contained  remains  of  grasshoppers. 
The  stomach  of  one  examined  by  Gaut  in  the  San  Andres  Moun- 
tains contained  parts  of  a  wood  rat,  and  the  stomachs  of  several 
others  were  found  to  contain  bird  feathers.  In  the  Sandia  Moun- 
tains these  foxes  ate  several  wood  rats  and  rock  squirrels  in  the 
writer's  traps,  and  in  some  cases  carried  off  the  traps  with  their 
catch.  As  nearly  as  can  be  judged  from  the  examinations  made, 
fruit  and  small  game  in  about  equal  quantities  supply  the  food  of 
these  foxes,  and  the  matter  of  choice  depends  largely  upon  what 
is  available.  They  are  especially  attracted  to  traps  by  bird  feathers, 
and  in  some  cases  they  prey  upon  poultry,  but  over  most  of  their 
range  the  small  mammals,  such  as  rats,  mice,  squirrels,  and  rabbits, 
seem  to  be  their  principal  game. 

Breeding  habits. — The  young  are  born  and  reared  in  such  safe 
retreats  among  the  rocks  or  in  hollow  trees  or  logs  that  they  are 
rarely  discovered  until  old  enough  to  come  out  and  hunt  for  their 
own  food.  They  are  usually  three  or  four  in  number  and  are  born 
early  in  the  spring,  but  few  data  are  available  on  either  number  or 
dates.  In  the  Black  Range  at  the  head  of  the  Mimbres,  during  May, 
1906,  three  pairs  of  these  foxes  got  into  the  traps  that  the  writer  had 
set  for  wolves  and  coyotes.  The  three  females  were  all  nursing 
young,  and  each  was  accompanied  by  a  male  that  either  got  into 
another  trap  near  by  or  was  caught  the  following  night  in  the  same 
trap.  They  were  evidently  hunting  in  pairs,  the  male  taking  a  full 
share  in  the  family  care  and  responsibilities,  and  sacrificing  his  life 
through  his  devotion  to  his  mate.  The  three  females  had  their 
bellies  covered  with  fur  of  a  peculiar  pinkish  purple,  probably  from 
some  stain  in  connection  with  nursing  their  young.  Their  6  mam- 
mae were  arranged  in  groups  of  2  abdominaron  each  side,  borne  on 
continuous  mammary  glands,  and  1  pair  of  pectoral,  each  on  a  mam- 
mary gland  isolated  from  the  abdominal  sets. 
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A,  Two  gray  wolves  (Canis  lycaon  baileyi)  and  two  coyotes  {Oinis  latranstexensis) 
taken  by  H.  H.  Hotchkiss  in  the  Mogollon  Mountains  in  1907;  B,  Mearns's 
coyote  (Canis  mearnsi),  in  the  thin  August  coat,  shot  in  the  Playas  Valley  in 
1908 
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Economic  status. — Few  complaints  are  heard  of  damage  to  poultry 
by  these  foxes,  but  at  Blanco  in  the  San  Juan  Valley  Clarence 
Birdseye  found  what  he  believed  to  be  remains  of  chicken  or  turkey  in 
the  stomach  of  one,  and  at  Kingston  E.  A.  Goldman  was  told  by  a 
ranch  owner  that  they  carried  off  over  40  of  his  chickens  in  one 
season,  climbing  the  trees  in  which  the  chickens  roosted,  scaring 
them  to  the  ground,  and  then  catching  and  carrying  them  away. 
Most  of  the  country  where  they  are  numerous  is  not  thickly  popula- 
ted, and  the  damage  to  poultry  is  therefore  comparatively  slight,  but 
the  loss  in  small  game,  such  as  wild  turkeys,  quail,  and  possibly  the 
young  of  deer  and  antelope,  by  these  foxes  is  undoubtedly  serious  in 
some  localities.  In  other  localities  their  destruction  of  rodents  and 
small  mammal  pests  doubtless  compensates  for  their  inroads  on  game 
and  poultry. 

Their  value  as  a  game  and  fur  animal  is  unimportant,  as  but  little 
of  the  sport  of  hunting  the  red  fox  with  hounds  can  be  obtained 
with  this  species,  and  the  fur  is  of  inferior  quality  and  brings  a  low 
price.  As  other  furs  become  scarce  these  will  doubtless  have  a 
greater  value,  but  the  matter  of  adjusting  their  abundance  to  man's 
best  interest  is  one  of  local  control  rather  than  protection  or  exter- 
mination. In  localities  where  small  game  is  abundant,  and  especially 
where  wild  turkeys  and  quail  are  protected,  the  numbers  of  these 
foxes  should  be  reduced  to  a  minimum.  In  other  localities  where 
there  is  little  game  and  where  the  loss  from  rodents  is  serious  the 
foxes  can  well  be  protected  to  a  reasonable  extent  and  still  yield 
some  returns  in  their  fur  value. 

CANIS  LYCAON  BAILEYI  Nelson  and  Goldman 
Mexican  Wolf 
Canis  nuUlus  baileyi  Nelson  and  Goldman,  Jour.  Mammal.  10 :  165,  1929. 

Type  locality. — Colonia  Garcia,  Chihuahua,  Mexico. 

General  characters. — A  rather  small  dark-colored  wolf,  in  summer  dull  tawny, 
and  in  winter  coat  yellowish  gray,  heavily  clouded  with  black  over  back  and 
tail.  The  skull  is  smaller  and  slenderer  than  in  the  larger,  lighter  colored  wolf 
of  the  Great  Plains  region. 

Measurements. — Type,  adult  male;  Total  length,  1.570;  tail,  410;  hind  foot, 
260  millimeters. 

Distribution  and  habitat. — Until  the  North  American  wolves  (pi. 
18,  A)  can  be  more  thoroughly  studied  as  a  group,  it  seems  best  to 
refer  all  the  specimens  from  southwestern  New  Mexico  to  this  Mexi- 
can form,  although  many  are  far  from  typical  and  show  evident 
gradation  into  the  larger,  paler  wolf  of  the  Great  Plains  region. 
A  large  series  of  skulls  and  a  few  skins  from  the  Mogollon  Mountain 
region  show  some  specimens  that  might  almost  be  referred  to  the 
larger  Plains  wolf,  but  the  majority  are  rather  small  and  dark,  while 
specimens  from  Animas  Valley  and  one  broken  skull  from  Fort 
Filmore  in  the  Rio  Grande  Valley,  40  miles  north  of  El  Paso,  show 
more  clearly  the  characters  of  the  southern  form.  There  are  speci- 
mens from  the  head  of  the  Mimbres,  Black  Range,  Black  Canyon, 
Negrito,  Reserve,  Upper  Gila  River,  Diamond  Creek,  Mule  Spring, 
and  others  labeled  merely  Gila  National  Forest.  There  is  one  skull 
from  Cloverdale  ranch  in  the  Animas  Valley,  a  pup  in  the  National 
Museum  collection  from  the  San  Luis  Mountains,  and  two  skins  sent 
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in  by  B.  V.  Lilly  from  near  the  Mexican  line  but  without  definite 
locality.  The  range  of  the  species  is  mainly  within  the  Upper  So- 
noran  and  the  Transition  Zones,  and  their  greatest  abundance  has  long 
been  in  the  open  grazing  country  of  the  Gila  National  Forest.  Here 
their  range  occupies  both  the  open  yellow-pine  forests  and  the 
orchardlike  growth  of  juniper,  nut  pine,  and  oak  foothills.  _  Appar- 
ently they  are  not  known  in  the  Lower  Sonoran  valleys  of  this  region. 
The  one  old  skull  labeled  Fort  Filmore,  by_  C.  Wright,  undoubtedly 
came  from  some  of  the  neighboring  mountain  ranges. 

General  habits. — In  the  spring  of  1906  the  writer  spent  several 
weeks  in  the  Gila  National  Forest  studying  the  wolf  problem,  which 
at  that  time  was  serious  with  the  local  stockmen.  Wolves  were  then 
abundant  on  the  Sapello  Creek,  head  of  the  Mimbres,  and  the  Dia- 
mond Creek  Ranges,  and  were  reported  equally  bad  over  the  rest  of 
the  stock  range  of  that  region.  Most  of  his  time  was  spent  in  test- 
ing various  scents  that  might  prove  useful  for  baiting  traps,  and  a 
good  opportunity  was  afforded  for  observing  some  of  the  habits  of 
the  wolves.  While  camped  on  the  head  of  the  Mimbres  he  could 
count  on  about  four  wolves  passing  his  station  every  two  or  three 
nights  and  learned  to  recognize  their  individual  tracks  and  sometimes 
followed  them  along  the  roads  or  trails  for  as  far  as  15  miles  at  a 
time.  In  this  rocky  country  they  were  traveling  almost  entirely  in 
the  trails  and  roads  to  save  their  feet  from  the  sharp,  stony  surface 
outside.  They  had  little  fear  of  the  ranches  and  often  passed  close 
to  the  buildings  and  killed  stock  as  freely  within  the  pasture  as  out- 
side. At  one  ranch  on  the  Mimbres  below  camp  several  wolves  had 
been  shot  in  the  pasture  from  the  house.  A  huge  black,  half  wolf 
and  half  dog,  which  was  kept  chained  in  the  corral  at  the  Mimbres 
store,  had  been  raised  from  a  large  mongrel  bitch  that  had  been  vis- 
ited by  a  male  wolf  at  night,  and  this  only  remaining  member  of  her 
litter  was  unmistakably  as  much  wolf  as  dog,  except  for  the  color. 
It  was  a  savage  brute  and  considered  too  dangerous  to  run  at  large. 

During  the  writer's  stay  on  the  Mimbres  in  May  one  pair  of  wolves 
was  hunting  together  and  evidently  had  a  den  of  young  at  no  great 
distance  from  where  he  was  camped,  but  he  was  too  busy  experiment- 
ing with  scents  to  hunt  for  the  dens  at  that  time.  There  were  no 
packs  or  family  parties  of  wolves  at  that  season,  but  later  they  were 
found  in  bands  of  six  or  eight  or  more,  according  to  the  size  of  the 
families.  In  1908  he  was  again  over  the  Gila  National  Forest  and 
Mogollon  Mountain  region  and  found  the  wolves  still  common, 
although  many  had  been  caught  and  killed  during  the  interval. 
Near  Black  River  he  saw  fresh  tracks  of  three  or  four  together,  old 
and  young,  on  August  21,  and  at  the  same  time  they  were  said  to  be 
killing  stock  along  Diamond  Creek.  On  August  28  he  struck  the 
tracks  of  another  family  of  wolves  with  their  headquarters  on  the 
mesa  east  of  the  Elk  Mountains.  Tracks  were  also  found  along  the 
Negrito  Creek  Valley  and  on  the  high  mesa  east  of  Reserve.  The 
wolves  were  also  reported  as  more  or  less  common  in  most  parts  of 
this  region  where  stock  was  ranging,  but  they  were  never  heard 
howling  during  the  spring  and  summer  months. 

Food  habits. — So  far  as  the  writer  could  learn,  the  wolves  in  this 
region  were  feeding  on  nothing  but  fresh  meat  of  their  own  killing. 
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Stock  was  abundant,  and  they  had  no  trouble  in  finding  cattle  of 
any  age  or  condition  they  preferred,  but  they  seemed  to  show  little 
choice  in  their  selection  of  beef.  Cows,  steers,  or  calves  seemed  to 
be  killed  indiscriminately  as  the  wolves  happened  to  come  upon  them 
when  hungry.  Cattle  are  killed  throughout  the  year  and  seem  to 
be  preferred  to  deer,  which  are  more  nimble  and  not  so  easily 
caught.  In  the  wolf  droppings  along  the  trails  cattle  hair  was 
almost  the  only  recognizable  constituent,  but  occasionally  some  jack- 
rabbit  fur  could  be  detected. 

Breeding  habits. — On  March  13,  1907,  on  the  Gila  National  Forest, 
Hotchkiss  killed  an  old  wolf  and  captured  a  litter  of  eight  pups, 
which  he  thought  were  not  more  than  1  day  old.  He  reported  them 
from  a  den  about  6  feet  deep,  but  did  not  give  the  exact  locality. 
Another  litter  of  seven  was  taken  by  him  the  same  spring,  and  two 
specimens  were  sent  to  the  Biological  Survey,  but  the  date  was  not 
given.  He  collected  four  more  pups  on  Diamond  Creek  in  September 
when  they  were  nearly  half  grown,  but  the  skulls  of  these  show  only 
milk  dentition,  except  for  the  first  appearance  of  a  few  of  the  incisor 
teeth.  Early  in  May,  1908,  Hotchkiss  found  a,  den  under  a  couple 
of  big  bowlders  on  Rocky  Creek  a  mile  above  his  camp.  The 
young  left  the  den  when  it  was  found,  but  one  was  caught  near 
there  that  was  about  the  size  of  a  fox.  In  April,  1916,  on  the  Gila 
National  Forest,  Dan  Fowler  caught  an  old  wolf  containing  eight 
embryos.  A  specimen  in  the  United  States  National  Museum  col- 
lected by  Mearns  in  the  San  Luis  Mountains,  June  4,  1902,  is  a  good- 
sized  pup,  probably  2  months  old,  with  only  milk  dentition. 

Economic  status. — In  the  spring  of  1906  the  writer  estimated  the 
number  of  wolves  then  ranging  on  the  Gila  National  Forest  at  not 
more  than  1  to  a  township,  or  possibly  100  wolves  to  the  region.  The 
following  year,  1907,  the  Forest  Service  reported  41  killed  on  the 
southern  division  and  31  on  the  northern  division  of  the  forest,  or 
what  are  now  the  Gila  and  the  Datil  National  Forests.  These  were 
killed  by  forest  guards,  rangers,  and  local  and  outside  trappers,  and 
probably  do  not  represent  the  total  number  actually  killed  during 
that  year.  Forty-one  of  these  were  killed  by  Hotchkiss,  employed  as 
forest  guard  for  the  destruction  of  predatory  animals.  For  a  few 
years  the  loss  of  stock  was  much  reduced,  and  the  wolves  through  this 
region  were  too  scattered  to  make  professional  trapping  for  the 
bounty  profitable,  although  large  bounties  were  paid  by  both  counties 
and  local  stockmen.  The  lapse  in  vigorous  trapping  after  a  few 
years  brought  back  the  wolves  to  their  original  numbers,  with  pro- 
portionate loss  of  stock,  a  loss  that  has  been  fairly  estimated  as  at 
least  $1,000  a  year  per  wolf.26  It  has  been  clearly  demonstrated  that 
if  persistently  followed  up  by  expert  trappers  the  wolves  can  be  con- 
trolled on  any  area,  but  unless  the  control  operations  extend  over 
the  whole  wolf  country  the  animals  will  keep  returning  to  their  old 
haunts.  The  region  along  the  Mexican  border  is  the  most  difficult 
to  control,  as  wolves  keep  coming  across  the  line  into  southern  New 
Mexico  and  Arizona,  and  only  by  constant  vigilance  can  they  be  kept 
down  and  serious  losses  prevented. 

26  In  1916,  J.  Stokley  Ligon  estimated  that,  with  the  current  high  prices  of  beef,  an 
adult  wolf  would  cost  the  ranchers  $1,200  to  $1,500  a  year. 
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The  accompanying  map  (fig.  51)  prepared  by  J.  S.  Ligon  shows 
the  approximate  area  infested  by  wolves  in  May,  1918. 

Trapping  wolves. — In  November,  1916,  J.  S.  Ligon  and  his  assist- 
ant, M.  E.  Musgrave,  began  a  trap  line  for  some  wolves  that  were 
ranging  on  the  Continental  Divide,  15  miles  northwest  of  Chloride. 
Tracks  were  found  along  an  old  road  where  a  year  previously  Ligon 
had*  trapped  three  wolves  in  four  nights.  Ten  traps  were  scattered 
along  this  road  for  a  distance  of  6  miles  and  baited  with  the  urine 
of  a  female  dog.  On  the  second  night  one  of  the  traps  contained  a 
female  wolf,  apparently  a  pup  of  the  year  not  fully  grown.  It  was 
taken  to  camp  alive,  and  after  being  kept  24  hours  weighed  49 
pounds.  Two  other  wolves  had  followed  the  road  that  night,  but 
although  they  approached  several  of  the  traps  they  were  not  caught. 

Two  nights  later  a  male 
wolf  returned  and  followed 
the  round  of  the  traps,  but 
did  not  go  near  any  of 
them.  On  its  next  round 
two  days  later,  however,  it 
was  caught  in  one  of  the 
traps.  It  was  apparently 
an  adult  and  not  very  fat, 
for  when  it  was  taken  to 
camp  alive  it  weighed  only 
57  pounds.  The  trap  was 
reset  in  a  new  place  and 
baited  with  wolf  dung  and 
the  urine  of  the  female. 
Two  days  later  three  wolves 
struck  the  road,  and  a  male 
was  caught  in  one  of  the 
traps.  The  tracks  showed 
that  the  other  two  stayed 
by  and  tramped  about  and 
scratched  for  some  time 
before  leaving.  The  traps 
were  again  set  and  baited 
with  wolf  dung  and  urine,  and  although  the  other  two  wolves  came 
about  the  next  night  they  did  not  venture  near  any  of  the  traps.  Two 
days  later,  however,  they  returned  to  the  line,  and  the  old  female  was 
caught  in  one  of  the  traps  and  a  young  male  in  another.  The  female 
was  fat  and  weighed  58  pounds,  and  had  previously  lost  one  toe  in  a 
trap.  The  male  was  evidently  a  pup  of  the  year  and  not  very  fat,  but 
it  weighed  50  pounds.  These  five  wolves  were  caught  from  Novem- 
ber 6  to  17  in  No.  14  traps  fastened  to  16-inch  swivel  pins,  and  none 
escaped,  although  one  male  was  caught  by  only  two  middle  toes  of 
a  front  foot.  All  were  caught  by  the  front  feet,  and  in  each  case 
the  trap  was  set  about  12  inches  back  from  the  scented  place.  All 
the  wolves  were  carried  to  the  camp  alive,  so  that  no  carcasses  and 
no  odors  of  dead  wolves  were  left  to  obstruct  the  trap  line.  The 
traps  were  set  with  great  care  and  baited  from  horseback  after  they 
were  first  set.  As  no  further  wolf  signs  were  seen  in  this  vicinty, 
the  traps  were  pulled  up  and  the  line  abandoned. 


Figure  51. — Shaded  area  showing  approximate 
distribution  of  the  wolves  in  New  Mexico  in 
1917.     From  map  prepared  by  J.  S.  Ligon 
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In  this  way  Ligon,  with  his  corps  of  trappers,  pursued  the  wolves 
from  place  to  place  over  the  worst  infested  areas  of  New  Mexico 
until  their  numbers  were  very  much  reduced.  His  estimates  were 
103  adult  wolves  for  New  Mexico  in  May,  1917,  and  45  in  July,  1918. 
In  1927  he  said  that  they  were  practically  eliminated  from  New 
Mexico  and  that  he  was  then  concerned  only  with  reinfestation  from 
Mexico. 

In  his  report  for  1918  he  gives  the  following  valuable  directions  for 
locating  wolf  dens: 

Hunting  wolf  dens. — The  successful  hunting  of  wolf  dens  is  a  science  that  few 
have  mastered;  by  successful,  I  mean  involving  the  destruction  of  both  adults 
and  pups.  As  a  general  thing  it  is  an  easy  matter  to  get  the  pups  provided 
they  are  found  and  taken  without  delay — before  the  parent  animals  have  a 
chance  to  move  them  after  being  disturbed.  The  getting  of  the  adult  animals 
is  the  problem,  and  failure  to  do  this  has  been  the  occasion,  in  the  past,  of  much 
criticism  of  the  bounty  system,  not  always  because  the  adults  could  not  be  taken, 
but  too  often  because  there  was  no  effort  made; — for  selfish  reasons — to  get  them. 
Wolves  use  much  caution  about  their  dens,  especially  the  older  animals  that 
have  experienced  difficulties  in  raising  their  young  in  former  years.  Their  whole 
nature  seems  to  be  based  on  "  safety  first."  They  display  much  cunning  in  trying 
to  mislead  intruders.  To  the  experienced  hunter,  however,  their  methods 
really  betray  the  whereabouts  of  the  den. 

It  is  of  interest  to  know  that  out  of  the  seven  dens  that  were  located  in 
New  Mexico  in  the  spring  of  1918,  the  young  and  both  adults  were  secured  in 
six  cases,  and  at  the  seventh  den  the  adults  were  both  trapped  but  made  their 
escape  with  the  traps.  In  another  instance,  in  the  Animas  Mountains  in  Feb- 
ruary, both  adults  and  five  unborn  pups  were  destroyed.  Two — or  probably 
three — litters  of  young  are  still  at  large  in  the  State.  We  have  a  very  close 
check  on  the  number  of  wolves  at  the  present  time,  as  well  as  knowledge  of  their 
exact  range.  While  we  are  not  sure  just  where  any  young  may  be,  it  is  prob- 
able that  there  is  a  litter  in  the  southern  portion  of  the  Black  Range  and 
very  likely  one  in  the  Animas  Mountains  in  the  southwest  portion  of  the 
State. 

Information  regarding  trapping  wolves  and  coyotes  may  be  found 
in  a  leaflet  of  the  Biological  Survey  (Young,  1930),  issued  by  the 
United  States  Department  of  Agriculture. 

Wolves  persistently  cling  to  certain  localities  in  their  range  for 
raising  their  pups.  A  hunter  who  knows  their  range  generally  knows 
where  to  go  for  the  pups  when  the  time  comes.  If  disturbed  one 
year,  and  the  adults  are  not  secured,  they  are  likely  to  locate  a  new 
den  for  the  next  season  not  far  from  the  former  site — probably  less 
than  a  mile  away.  When  the  female  wolf  is  killed,  leaving  the  male 
alone,  he  often  returns  to  the  old  breeding  sites  of  former  years  and 
works  out  the  different  dens,  seemingly  preparing  for  the  return  of 
his  missing  mate.  This  is  a  case  of  the  strongest  manifestation  of 
the  instinct  in  the  wild  animal  to  perpetuate  its  kind. 

In  going  to  and  from  the  den  the  animals  may  follow  the  same 
general  routes,  but  near  the  den  tracks  are  likely  to  be  confusing,  as 
the  wind  direction  will  govern  their  approach.  They  generally  lie 
about  the  den  during  the  day  and  keep  a  close  watch.  In  leaving 
the  den  on  the  approach  of  man,  they  will  usually  move  off  over  the 
highest  points  in  order  to  command  a  back  view.  They  very  often 
howl  when  their  young  are  approached  or  molested.  Both  young  and 
old  wolves  sleep  much  in  midday,  but  at  other  times  they  are  very 
active. 

At  night  they  make  long  trips  into  distant  localities  where  they 
make  their  kills.     When  the  young  are  small  the  food  is  always 
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swallowed  and  later  disgorged  at  the  den  for  the  little  fellows.  The 
food  is  thus  partly  masticated  and  is  more  easily  digested.  As  the 
pups  become  stronger,  large  pieces  of  calves  and  yearlings,  as  well  as 
antelope  and  other  game,  are  carried  to  the  den.  The  heads  of  calves 
and  game  animals,  as  well  as  other  bones,  are  brought  in  great  num- 
bers, no  doubt  chiefly  for  the  young  to  play  with  and  for  the  neces- 
sary development  of  teeth  and  jaws. 

Wolf  dens  are  placed  in  various  kinds  of  places  but  are  always 
in  a  cavity  or  burrow  of  some  description.  In  rough  country  they 
are  generally  found  in  a  crevice  or  natural  cavity,  usually  in  the  rim 
of  a  mesa.  Even  where  there  are  suitable  places  among  the  rocks, 
badger  burrows  are  often  enlarged  to  the  desired  size  and  depth. 
Sometimes  the  den  is  prepared  under  the  roots  of  an  upturned  tree, 
and  it  is  common  to  find  the  young  in  holes  in  solid  rock,  where  they 
can  be  obtained  only  by  blasting. 

In  the  sand  hills  of  the  Staked  Plains  the  den  is  generally  worked 
out  underneath  a  mesquite  or  other  brush  that  serves  as  a  blind  and 
where  the  roots  of  the  shrub  holds  the  soil  or  sand  together.  The 
writer  knows  of  only  two  instances  where  they  have  burrowed  into 
large  and  conspicuous  mounds  out  in  open  flats.  Dens  are  always 
placed  in  the  most  out-of-the-way  places,  with  seemingly  little  re- 
gard for  convenience  as  to  water  or  food. 

Number  of  pups  to  a  Utter. — The  age  of  the  animal  governs  the 
number  of  young.  A  young  female,  or  one  very  old,  will  not  have 
as  many  pups  as  one  that  is  in  the  prime  of  life.  The  number  in  a 
litter  varies  from  1  to  12 — the  average  about  6.  The  writer  has  been 
informed  by  reliable  hunters  that  they  have  seen  litters  of  14 ;  per- 
sonally, he  has  never  known  of  this  number.  The  seven  dens  found 
in  New  Mexico,  in  the  spring  of  1918,  contained  1,  2,  4,  4,  7,  7,  and  8, 
respectively ;  or  an  average  of  less  than  5  to  the  den.  This,  however, 
is  not  representative  of  the  animals  in  general  or  of  the  offspring  of 
fully  adult  females. 

CANIS  LYCAON  NUBILTJS  SAY 

Gray  Wolf;  Loafer;  Lobo;  Buffalo  Wolf;  Kah-le-na  of  the  Taos  Indians 

Canis  nubilus  Say,  Long's  Expedition  to  the  Rocky  Mountains,  1 :  169,  333,  1823. 

Type  locality. — Engineer  Cantonment  near  present  town  of  Blair,  eastern 
Nebraska.27 

General  characters. — These  large  light-gray  wolves  occupy  the  Plains  area 
of  eastern  New  Mexico.  There  are  specimens  from  the  Sacramento  Mountains ; 
Capitan  Mountains ;  Gallo  Canyon,  40  miles  southeast  of  Corona ;  near  Santa 
Rosa;  and  from  the  Datil  Mountains.  The  writer  has  seen  several  typical 
skins  and  some  of  the  animals  alive  on  the  plains  west  of  Roswell,  and  those 
of  the  San  Augustine  Plain  and  Datil  Mountain  region  are  large  and  light  gray. 
He  is  also  assuming,  in  the  absence  of  specimens,  that  the  wolf  of  the  Zuni  and 
Chuska  Mountains  is  also  of  this  northern  form.  The  greater  part  of  the 
range  of  this  species  is  over  the  Upper  Sonoran  and  the  Transition  Zones,  but 
they  readily  follow  stock  into  the  mountain  forests  in  summer  and  up  to  any 
altitude  where  stock  ranges  furnish  them  a  food  supply.  Formerly  they  were 
abundant  over  the  whole  Plains  country,  but  now  they  are  mainly  restricted  to 
the  rough  and  least-inhabited  areas. 

27  In  the  writer's  report  on  the  mammals  of  Texas  (Bailey,  1905),  he  referred  the  big 
gray  plains  wolf  to  Canis  griseus  Sabine,  but.  as  Bangs  has  shown,  the  name  griseus  can 
not  be  used  for  any  wolf,  as  it  was  applied  by  Boddaert  in  1784  to  the  gray  fox  (Bangs, 
1898,  p.  505).  The  writer  is,  therefore,  taking  nubilus,  the  next  name,  which  seems 
possibly  applicable  to  this  plains  wolf,  but  the  present  status  of  the  wolf  names  is  much 
involved  and  will  remain  so  until  the  wolves  are  studied  as  a  group. 
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General  habits. — In  1899  the  big  wolves  were  said  to  be  common 
throughout  the  Pecos  Valley,  and  at  Portales  one  was  kept  at  a 
hotel  as  a  pet.  When  the  writer  saw  it  on  June  7  it  was  a  big,  good- 
natured  puppy  with  only  its  milk  teeth  and  no  idea  of  being  cross  or 
dangerous.  It  was  the  only  survivor  of  a  litter  of  seven  dug  out  of 
a  burrow  near  there  before  their  eyes  were  open.  In  1901  there  were 
still  some  wolves  in  the  Pecos  Valley,  and  a  short  time  before  the 
writer's  visit  they  had  killed  several  sheep  on  a  ranch  only  3  miles 
from  Carlsbad.  In  September  of  the  following  year  three  fine  big 
gray  fellows  were  seen  on  the  plains  20  miles  west  of  Roswell,  but 
just  out  of  rifle  range,  and  Hollister  saw  another  about  5  miles  south 
of  Santa  Rosa  in  the  Upper  Pecos  Valley.  At  Santa  Rosa  in  1903 
there  were  said  to  be  a  few  wolves,  and  a  little  east  of  there  at  the 
northern  end  of  the  Staked  Plains  in  June  they  came  and  howled 
around  the  camp.  Their  fresh  tracks  were  seen  every  day  in  that 
vicinity,  but  they  were  said  to  be  less  common  then  than  four  years 
previously  when  about  50  had  been  killed  during  one  year.  In  the 
mountains  around  the  head  of  the  Pecos  River  in  1903  the  writer 
was  told  that  there  were  a  few  wolves,  and  one  of  the  forest  rangers 
reported  having  seen  one  just  before  the  writer  was  there.  In  the 
Taos  Valley  he  was  told  by  the  Indians  that  long  ago  there  used 
to  be  many  big  wolves,  but  that  now  all  are  gone,  none  having  been 
seen  for  many  years.  In  the  Jemez  Mountains  in  1906  he  could  get 
no  trace  of  wolves. 

In  1903  Gaut  reported  a  few  in  and  about  the  Capitan  Mountains, 
and  in  the  Manzano  Mountains  he  was  told  that  they  were  still  fairly 
common,  doing  considerable  damage  to  stock,  but  that  they  had 
formerly  been  much  more  numerous  and  troublesome.  On  the  Mesa 
Jumanes  he  was  told  there  were  a  few  and  was  shown  the  scalp  of 
one  that  had  been  recently  taken  there.  He  also  obtained  some  rather 
vague  reports  of  their  occurrence  in  the  San  Andres  Mountains 
farther  south.  On  a  trip  from  Laguna  to  Magdalena,  west  of  the 
Rio  Grande  in  1905,  Hollister  reported  wolves  as  formerly  abundant 
in  the  Bear  Spring  Mountains  and  westward,  and  a  few  still  there. 
The  ranchers  of  this  region  had  kept  professional  wolf  hunters  in 
the  district  for  parts  of  several  years  and  had  succeeded  in  killing 
more  than  20  of  the  "  loafers,"  as  large  wolves  were  called.  Most  of 
these  were  said  to  be  very  pale  colored,  almost  whitish.  In  the  Datil 
Mountains  Gaut  was  told  that  they  were  common  and  very  destruc- 
tive to  cattle  over  the  whole  Datil  and  Gallinas  country,  where  they 
were  said  to  have  been  increasing  rapidly  during  the  previous  five 
or  six  years.  The  wolves  were  said  to  be  very  light  in  color,  some  of 
them  nearly  white,  although  the  light-gray  shade  predominated. 

At  Acoma  in  1906,  one  of  the  Indians  said  that  there  were  wolves 
on  the  high  mesa  country  west  of  the  pueblo,  but  no  tracks  or  signs 
of  them  were  seen  except  in  Largo  Canyon,  south  of  Quemado.  Here 
on  October  5  the  writer  began  to  see  fresh  wolf  tracks  and  followed 
them  up  the  road  through  Jewetts  Gap  to  the  divide  over  the  Datil 
Mountains.  Here  he  camped  and  set  a  line  of  wolf  traps  along  the 
road.  No  wolves  came  along  for  two  nights,  but  then  their  heavy 
howling  began  to  be  heard  in  the  valley  not  far  from  camp,  and  the 
next  morning  the  line  of  tracks  in  the  road  showed  where  a  family  of 
two  old  and  two  young  wolves  had  come  back  from  the  south.     The 
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leader,  a  huge  fellow,  was  evidently  an  old  and  experienced  wolf, 
for  he  not  only  kept  out  of  the  traps  but  kept  his  pack  out  of  them ; 
the  female  was  a  moderate-sized  wolf ;  and  the  pups  were  nearly  full 
grown.  They  came  to  two  of  the  traps  baited  only  with  scent  and 
tramped  around  them  for  some  time  but  were  too  wary  to  step  into 
cither  of  them,  although  both  were  well  concealed.  They  then  came 
near  camp  and  during  the  middle  of  the  night  howled  melodi- 
ously for  some  time  but  finally  swung  off  from  the  trail  so  that  they 
missed  the  main  line  of  traps.  As  they  were  not  likely  to  return  for 
several  days  and  as  the  writer  was  hurrying  through  to  work  in  the 
Mogollon  Mountains  before  the  cold  weather  began,  he  took  up  the 
traps  and  moved  on.  In  the  Chuska  Mountains  in  October,  1908, 
wolf  tracks  were  found  common  in  the  trails  over  the  top  of  the 
mountains  where  most  of  the  cattle  and  great  numbers  of  Navajo 
sheep  ranged  during  the  summer.  They  were  evidently  thriving 
here  unmolested  by  the  Indians  and  with  an  abundance  of  food. 

In  1852  Doctor  Woodhouse  reported  the  wolves  as  very  common 
throughout  New  Mexico.  (Woodhouse,  1854,  p.  45.)  In  1541,  Coro- 
nado,  on  his  trip  across  New  Mexico  and  out  onto  the  plains  of 
Kansas,  reported  among  the  Indians  "  great  dogs  which  will  fight 
with  a  bull  and  will  carry  50  pounds  weight  in  sacks  when  they 
[the  Indians]  go  on  a  hunt  or  when  they  move  from  place  to  place 
with  their  flocks  and  herds."     (Whipple  et  al.,  1856,  p.  112.) 

Economic  status. — In  1907  the  Forest  Service  reported  76  wolves 
killed  in  the  Lincoln  National  Forest,  22  in  the  Sacramento  National 
Forest,  and  7  in  the  Manzano  National  Forest,  most  of  them  by  pro- 
fessional trappers  and  wolf  hunters.  Of  these  a  fine  series  of  skulls 
was  sent  to  the  Biological  Survey  by  Acting  Supervisor  A.  M.  Neal. 
In  the  Bear  Spring  Mountains  region  the  ranchmen  told  Hollister 
in  1905  that  the  wolves  were  doing  great  damage  to  stock  by  killing 
many  cattle,  often  including  full-grown  cows.  In  the  Manzano 
Mountains  in  1903,  Gaut  reported  them  as  preying  considerably  on 
cattle  and  sheep,  and  in  the  Capitan  Mountains  he  was  told  that  they 
did  enormous  damage  to  stock,  sometimes  killing  large  numbers  of 
goats  when  the  herds  were  left  unprotected.  At  the  northern  end  of 
the  Staked  Plains  in  1903  the  ranchmen  told  the  writer  that  the 
wolves  killed  many  yearling  cattle  and  some  nearly  full-grown  cattle 
but  very  few  calves,  seeming  to  prefer  beef  to  veal,  but  in  the  Datil 
Mountain  region  he  was  told  that  more  calves  were  killed  than  grown 
cattle.  A  Mexican  ranchman  living  near  the  Datil  Mountains  told 
him  that  during  the  summer  of  1906  wolves  had  killed  16  or  17  head 
of  his  cattle  that  he  knew  of  and  that  they  had  undoubtedly  killed 
many  more  that  he  had  not  found.  Their  feces  along  the  roads  and 
trails  were  composed  almost  entirely  of  cattle  hair. 

In  1916,  J.  S.  Ligon  reported  wolves  very  destructive  to  stock  in 
the  Jemez,  Carson,  Manzano,  Datil,  and  Gila  National  Forests  and 
on  the  Jicarilla  and  Mescalero  Indian  Keservations,  and  as  preying 
heavily  upon  the  deer  that  had  been  forced  down  out  of  the  moun- 
tains in  the  Tres  Piedras  region.  On  the  crusted  snow  the  wolves 
were  able  to  catch  and  kill  the  deer.  Wolves  do  not  often  attack 
sheep  if  cattle  are  available,  but  in  December,  1916,  Inspector  M.  E. 
Musgrave  received  a  letter  from  J.  B.  Archuletta,  of  La  Jara,  stating 
that  wolves  had  attacked  a  bunch  of  200  sheep  on  the  bed  ground  at 
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night,  and  in  the  morning  only  130  of  the  sheep  could  be  found 
alive.  A  few  had  been  killed  by  falling  over  a  high  bank,  but  the 
letter  implied  that  the  rest  had  been  filled  by  the  wolves.  Near 
Haynes  two  wolves  killed  seven  purebred  rams  in  one  night. 

In  August,  1916,  on  the  Lincoln  National  Forest,  J.  S.  Ligon  re- 
ported that  wolves  and  wild  dogs  had  long  been  a  menace  to  all 
kinds  of  livestock  until  one  of  his  trappers,  T.  L.  Ritchie,  succeeded 
in  catching  two  hybrids,  half  wolf  and  half  dog,  and  one  wild  dog. 
In  1916  A.  B.  McMillan,  manager  of  a  large  ranch  on  the  northwest- 
ern part  of  the  Cebolleta  Grant  in  the  Mount  Taylor  region,  wrote 
to  Ligon  that  the  wolves  were  so  troublesome  that  he  had  refrained 
from  putting  any  young  cattle  on  the  great  mesa  where  they  ranged 
and  that  they  were  coming  down  onto  the  lower  country  and  killing 
stock.  Seven  calves  were  found  killed  in  one  week.  Ligon  examined 
the  ground  and  found  traces  of  four  or  five  old  wolves.  He  put  two 
trappers  on  the  range  in  July,  and  within  10  days  they  caught  four 
wolves  and  later  caught  another  of  this  family  that  had  baffled  all 
previous  efforts  toward  capture.  This  was  not  the  end  of  wolves  in 
that  region,  however,  as  in  1918  Ligon  reported  that  a  Federal  hunter 
on  April  25  located  a  den  about  12  miles  northeast  of  Mount  Taylor 
and  about  iy2  miles  south  of  the  denning  site  of  the  previous  year. 
This  den,  6  feet  deep,  had  been  recently  worked  out  and  was  situated 
on  a  small,  grassy  knoll  a  short  distance  to  the  northwest  of  one 
much  larger  and  higher,  which  was  covered  with  extensive  oak  thick- 
ets. The  den  was  under  a  large  bowlder  in  thick  oak  brush,  just  off 
the  crest  and  on  the  northwest  slope  of  the  knoll.  A  large  dry  lake 
bed,  surrounded  by  rather  abrupt  rims,  lay  to  the  northwest.  The 
top  of  the  knoll  afforded  a  commanding  view  in  all  directions.  The 
den  contained  4  pups — 3  females  and  1  male.  When  taken  (April 
28)  their  eyes  were  not  yet  open.  One  was  kept  alive  for  a  few  days 
and  its  eyes  opened  May  3,  making  the  date  of  birth  about  April  24, 
more  than  five  weeks  later  than  the  birth  of  two  puppies  in  the 
Jicarilla  Reservation.  The  eight  pups  taken  on  March  21,  east  of 
Carlsbad  in  the  sand  country,  at  an  elevation  of  4,000  feet,  were 
probably  born  March  1.  The  birth  of  the  other  pups  taken  during 
the  season  was  between  these  two  extremes' — Carlsbad,  March  1,  and 
Mount  Taylor,  April  24. 

In  the  report  of  the  district  forester  of  district  No.  3,  Aldo  Leo- 
pold gave  the  number  of  wolves  killed  in  the  national  forests  in  New 
Mexico  in  1915  as  57,  distributed  as  follows:  Alamo,  10;  Datil,  25; 
Santa  Fe,  19 ;  Carson,  3.  He  also  reported  20  others  killed  near  the 
Carson  National  Forest.  During  the  calendar  year  of  1916  the  preda- 
tory-animal trappers  operating  under  the  direction  of  the  Bureau  of 
Biological  Survey  killed  in  New  Mexico  100  wolves,  33  of  which  were 
April  and  May  pups.  The  rest  were  adults  or  old  enough  to  help 
kill  cattle.  For  the  same  period  the  Forest  Service  officers  reported 
117  wolves  killed  on  or  near  the  national  forests  (including  those 
reported  by  the  Biological  Survey),  as  follows:  Carson,  9;  Santa  Fe, 
37;  Manzano,  5;  Alamo-Lincoln,  1;  Datil,  55;  Gila,  10.  The  esti- 
mate, in  January,  1917,  by  J.  S.  Ligon,  then  inspector  of  the  Biologi- 
cal Survey  predatory-animal  trappers  in  New  Mexico,  was  100  adult 
wolves  remaining  in  the  State,  and  in  July,  1918,  he  counted  45  and 
mapped  their  ranges.     (Fig.  51.) 
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In  his  report  on  the  wild  life  of  New  Mexico,  Ligon  (1927,  p.  52) 
says  that  the  wolves  are  no  longer  a  menace  to  game,  as  they  are 
practically  eliminated  from  the  State. 

CANIS  LATRANS  TEXENSIS  Bailey 
Texas  Plains  Coyote;  Prairie  Wolf 
Canis  neoracensis  texensis  Bailey,  North  Amer.  Fauna  No.  25,  p.  175,  1905. 

r///>e.— Collected  at  Corpus  Cbristi,  Tex.,  December  14,  1901,  by  John  M. 
Priour. 

General  characters. — Distinguished  from  the  very  pale  nebracensis  of  the 
Great  Plains  area  by  slightly  smaller  size  and  darker,  richer  colors  in  both 
summer  and  winter  pelage,  and  a  heavier  clouding  of  black-tipped  hairs  over 
the  back,  tail,  and  on  the  front  legs. 

Measurements. — Type,  adult  male:  Total  length,  1,143;  tail,  355;  and  hind 
foot,  180  millimeters. 

Distribution  and  habitat. — This  coyote,  a  rather  large,  dark  form, 
occupies  the  mesquite  and  juniper  country  of  middle  and  western 
Texas  and  southern  and  central  New  Mexico.  Specimens  are  referred 
to  it  from  Carlsbad,  Fort  Sumner,  Santa  Eosa,  near  Santa  Fe,  and 
Embuda  and  west  to  the  Kio  Grande  Valley  and  throughout  the 
Mogollon  Mountain  Range  and  south  to  the  Mexican  border.  In  the 
southwestern  part  of  the  State  its  range  is  overlapped  to  some^  ex- 
tent by  the  small  mearnsi,  but  along  the  eastern  border  it  grades  into 
nebracensis,  in  the  mountains  of  the  northern  part  into  Testes,  and 
apparently  in  the  San  Juan  Valley  region  into  the  smaller  estor. 
The  actual  limits  of  the  range  of  the  species  in  New  Mexico  can  not 
be  shown  in  hard  and  fast  lines  but  rather  by  an  average  of  charac- 
ters that  blend  insensibly  from  one  distribution  area  to  another. 
Although  a  large  number  of  specimens  are  available  from  many 
localities  in  the  State,  there  are  still  many  gaps  in  our  knowledge  of 
the  actual  subspecific  variation  over  considerable  areas.  This  form 
occupies  both  the  Lower  and  the  Upper  Sonoran  Zone  areas  and 
locally  extends  through  limited  areas  of  the  Transition  Zone  without 
any  apparent  change  of  characters.  Specimens  from  Gallo  Canyon 
and  the  Sacramento  Mountains  are  noticeably  large  and  might 
almost  be  referred  to  testes  of  the  mountain  country  farther  north, 
but  in  these  limited  areas  of  the  Transition  Zone  the  writer  has 
referred  them  all  to  texensis. 

Abundance. — It  is  not  easy  to  give  an  adequate  idea  of  the  num- 
bers of  coyotes  in  a  State  like  New  Mexico,  where  they  inhabit  prac- 
tically every  part.  After  many  years  of  persistent  hunting,  trapping, 
and  poisoning  for  fur  and  for  the  bounties  usually  offered,  and  of 
the  constant  warfare  of  stockmen  and  ranchers,  who  never  miss  an 
opportunity  to  kill  a  coyote,  the  numbers  in  most  localities  are  ap- 
parently as  great  to-day  as  they  were  in  1889,  when  the  writer  first 
collected  over  a  considerable  part  of  the  State.  They  have  been 
reported  by  the  field  collectors  of  the  Biological  Survey  as  common 
or  abundant  at  almost  every  locality  where  work  has  been  done  in 
New  Mexico,  and  a  large  number  of  specimens  have  been  taken.  In 
1907  the  Forest  Service  supervisors  reported  77  coyotes  killed  on  the 
Lincoln  National  Forest,  50  on  the  Sacramento,  81  on  the  Manzano, 
242  on  the  Gila,  51  on  the  Magdalena,  and  9  on  the  San  Mateo 
National  Forests,  or  510  during  the  year.     These  represent  but  a 
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part  of  those  that  were  known  to  have  been  killed  on  a  few  of  the 
forests  and  give  no  idea  of  the  much  greater  numbers  killed  in  the 
valley  country  and  over  other  parts  of  the  State. 

In  1915  the  Forest  Service  reported  80  coyotes  killed  on  the  Alamo, 
22  on  the  Lincoln,  59  on  the  Santa  Fe,  222  on  the  Carson,  and  62  on 
the  Datil,  making  445  for  these  five  national  forests.^  In  1916  the 
Biological  Survey  predatory-animal  trappers  turned  in  430  coyotes 
from  many  localities  scattered  over  New  Mexico  and  including  the 
several  subspecies  found  in  the  State.  During  the  same  period  the 
Forest  Service  reported  1,084  coyotes  killed  in  the  State,  including 
those  of  the  predatory-animal  trappers  and  all  other  trappers, 
hunters,  and  ranchers. 

General  habits. — Coyotes  adapt  themselves  to  every  kind  of  en- 
vironment, from  the  open  valleys  and  plains  to  brushy  and  mes- 
quite-covered  slopes  and  into  the  rough  foothill  country  of  juniper 
and  nut  pine  and  even  into  the  open  yellow-pine  timber  of  the  moun- 
tain plateaus.  During  the  daytime  they  generally  hide  in  gulches 
or  find  some  cover  of  brush  or  weeds  in  which  to  sleep  after  a  full 
meal,  but  if  their  meals  have  been  scanty  they  travel  far  and  wide 
during  both  day  and  night  in  search  of  food.  Occasionally  one 
is  startled  out  of  its  bed,  but  more  often  they  are  seen  loping  across 
the  open  country  on  their  foraging  expeditions,  and  still  more  fre- 
quently their  tracks  are  seen  in  trails  and  roads  and  on  sandy 
ground.  At  night  they  are  especially  active  and  during  the  summer 
and  autumn  usually  furnish  doleful  music  around  the  camp  fires. 
Occasionally  their  yapping  calls  are  heard  during  the  daytime,  but 
more  commonly  in  the  evening  or  at  any  time  of  night  when  there 
is  anything  of  interest  to  bring  them  together.  Their  rapid  fal- 
setto barking  mixed  with  short  howls  often  has  the  effect  of  sound- 
ing as  if  several  were  engaged  in  a  chorus,  when  there  is  really  only 
one.  When  two  or  three  join  together  in  simultaneous  calls  the 
effect  is  that  of  a  great  number,  and  the  tenderfoot  generally  sup- 
poses that  he  is  surrounded  by  a  large  pack.  There  is  usually  a 
sort  of  hilarity  in  their  calls,  which  is  amusing  and  rather  pleasing 
to  experienced  campers.  They  are  inquisitive  and  rather  bold, 
often  coming  close  to  camp  or  ranches  when  there  is  no  gun  in 
sight,  but  usually  keeping  well  out  of  rifle  range  unless  suddenly 
surprised  in  a  turn  of  the  road  or  at  the  top  of  a  ridge.  Even  then 
their  swiftness  and  skill  in  taking  advantage  of  the  lay  of  the  land 
for  protection  often  save  them  from  even  an  expert  with  the  rifle, 
and  it  requires  a  good  rider  and  a  good  horse  to  overtake  one  if  it 
has  a  fair  start  and  some  rough  ground  over  which  to  run. 

Food  habits. — Besides  many  sheep  and  goats  on  the  range,  some 
pigs  and  chickens  at  the  ranches,  and  any  dead  animals  that  are 
found,  the  coyotes  have  a  standard,  native  diet  consisting  largely 
of  rabbits,  prairie  dogs,  ground  squirrels,  kangaroo  rats,  pocket 
gophers,  frogs,  salamanders,  some  insects,  pine  nuts,  and  many  kinds 
of  fruit  and  berries.  At  Jarilla,  Gaut  found  that  they  had  been 
digging  out  kangaroo  rats  in  considerable  numbers,  evidently  mak- 
ing a  business  of  hunting  the  little  animals.  Near  Parker  Lake, 
on  the  flats  east  of  the  Organ  Mountains,  he  watched  one  hunting 
prairie  dogs.  It  started  at  one  end  of  the  prairie-dog  town  and 
ran  at  full  speed  until  it  had  succeeded  in  cutting  off  one  of  the 
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prairie  dogs  from  its  burrow,  when  it  caught  and  shook  it  as  a  dog 
would  a  rat  and  carried  it  away  as  a  choice  prize.  The  writer  has 
seen  two  at  a  time  hunting  in  a  prairie-dog  town,  well  apart,  creeping 
up  in  places,  making  /short  dashes  where  they  would  see  a  possible 
chance  to  cut  one  off,  and  systematically  hunting  throughout  the 
town  until  they  had  obtained  a  meal  or  scared  all  the  prairie  dogs 
into  their  burrows.  A  patch  of  rabbit  fur  on  the  desert  is  often  seen 
where  a  coyote  has  captured  either  a  cottontail  or  jack  rabbit  and 
made  a  meal,  leaving  only  the  fur  to  mark  the  spot.  In  the  drop- 
pings found  along  the  trails,  rabbit  fur  is  one  of  the  most  common 
and  conspicuous  elements,  but  fur  and  bones  of  smaller  rodents 
are  often  detected,  together  with  traces  of  some  insects  and  often 
the  skins  and  seeds  of  cactus  fruit  and  berries  and  the  seeds  and 
pods  of  mesquite  beans,  and  the  seeds  of  juniper  berries.  Coyotes 
always  gather  where  food  is  abundant,  whether  it  be  jack  rabbits  in 
the  valley,  ripe  cactus  fruit  in  the  gulches,  sweet  juniper  berries  on 
the  ridges,  or  dead  cattle  on  the  range  after  a  hard  winter,  but  they 
are  most  strongly  attracted  by  the  sheep  herds. 

Breeding  habits. — The  coyote  pups  are  generally  born  in  March  or 
April,  ancl  their  number  varies  from  four  to  eight.  The  young  are 
usually  born  in  natural  cavities  in  banks  or  gulches,  among  the  rocks, 
or  not  infrequently  in  burrows  in  the  ground.  Many  of  the  dens  are 
found  by  watching  the  parents  returning  with  food  or  by  noticing 
the  numerous  tracks  heading  in  certain  directions  in  rough  country 
such  as  they  select  for  breeding  purposes.  It  is  a  fair  assumption 
that  any  coyote  seen  during  the  spring  or  early  summer  carrying  food 
is  heading  straight  for  the  den  where  its  young  are  hidden.  At  Con- 
chas Creek,  some  35  miles  north  of  Santa  Rosa,  on  June  23,  1903,  an 
old  female  coyote  came  past  the  camp  carrying  a  cottontail  rabbit  in 
its  mouth.  With  a  field  glass  the  writer  watched  the  coyote  until  it 
came  to  some  rocks  at  the  far  end  of  the  valley,  and  a  family  of  half- 
grown  young  quickly  surrounded  it  and  made  short  work  of  the  rab- 
bit. A* little  later,  as  he  approached  the  den,  they  all  disappeared  in 
a  large  burrow  in  the  rocks,  and  the  old  one,  watching  until  he  was 
almost  within  rifle  range,  sneaked  off  behind  the  rocks  and  quietly 
disappeared.  Rabbit  .fur  was  the  only  indication  of  food  that  could 
be  found  around  this  den,  but  the  young  were  then  large  enough  to 
begin  to  run  about  and  were  evidently  not  so  well  fed  as  to  leave  any 
scraps  of  possible  food.  By  midsummer  the  young  are  half  grown 
and  leave  the  dens,  and  by  the  time  their  fur  is  good  in  autumn  they 
are  practically  full-grown  coyotes  and  capable  of  killing  any  game  of 
their  own  size  and  considerably  larger. 

Unfortunately  coyotes  do  not  hibernate,  but  are  active  throughout 
the  year  and  require  as  much  food  in  winter  as  in  summer,  but  their 
fur  is  then  long  and  of  some  value,  and  they  are  extensively  trapped 
and  hunted  for  their  coats. 

Economic  status. — As  New  Mexico  is  one  of  the  important  sheep- 
grazing  States  of  the  West  the  coyote  problem  is  there  one  of  the 
most  serious  of  those  relating  to  predatory  animals.  The  coyotes 
gather  and  .follow  the  herds  of  sheep  and  pick  up  all  strays,  and 
especially  in  lambing  time  kill  not  only  the  lambs  but  the  ewes  that 
have  fallen  out  of  the  herds  to  give  birth  to  their  young.  The  con- 
stant presence  of  herders  and  dogs  are  necessary  to  protect  the  sheep, 
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but  even  these  are  not  always  adequate,  as  a  coyote  will  occasionally 
catch  and  kill  a  sheep  that  wanders  at  the  edge  of  the  herd  farthest 
from  the  dogs.  There  are  constant  complaints  of  losses  from  the 
coyotes  wherever  sheep  are  ranged  in  the  State.  The  total  annual 
loss  can  not  be  definitely  stated,  but  it  is  often  estimated  at  1  to  3  per 
cent  of  the  herds. 

In  June,  1918,  J.  S.  Ligon  reported  coyotes  in  the  Pecos  Valley 
as  common  but  less  abundant  than  in  some  other  portions  of  the 
State.    He  said: 

I  have  always  had  the  idea  that  the  abundance  or  scarcity  of  natural  food 
supply  governed  to  a  great  extent  the  amount  of  damage  to  domestic  stock 
by  coyotes.  This  idea  has  been  greatly  modified  by  facts  learned  at  the 
McKenzie  ranch  in  the  Pecos  Valley.  During  the  past  spring  the  loss  in  cattle 
has  been  very  heavy,  probably  1,000  out  of  6,000  head  having  died  of  starvation, 
thus  spreading  a  feast  that  one  would  think  sufficient  for  coyotes.  Rabbits  are 
also  extremely  abundant.  Even  with  this  supply  of  food  so  easily  obtainable,  the 
coyotes  rarely  eat  the  dead  cattle,  but  continue  to  take  lambs  and  even  older 
sheep  from  the  flock  that  is  kept  on  the  McKenzie  place.  Our  hunter,  George 
W.  Pope,  has  cleaned  this  range  of  coyotes  during  the  past  two  months,  and  it 
is  probable  that  but  two  coyotes  remain  about  the  range.  The  last  one  taken 
had  but  three  feet  and  those  still  at  large  are  very  shy  and  seem  to  have 
had  experience  in  traps.  During  April  and  on  May  18  adult  coyotes  were 
secured,  of  which  several  were  mother  animals  whose  puppies  probably  perished. 

It  appears  that  the  coyote's  appetite  for  sheep  is  too  strong  to  be  resisted. 
He  can  not  forego  the  temptation  of  a  fat  lamb.  That  he  follows  sheep  from 
range  to  range  can  hardly  be  doubted.  Apparently  he  can  smell  a  flock  for 
a  distance  of  many  miles.  The  following  interesting  account  was  given  to  me 
by  R.  E.  Dunlap.  He  left  the  Pecos  River  a  few  miles  north  of  Roswell,  with 
a  band  of  sheep  and  traveled  across  the  sandhills  to  Portales,  a  distance  of  75 
miles.  Cockleburs  were  very  plentiful  along  the  Pecos  River,  but  there  were 
none  in  the  country  except  in  the  immediate  proximity  to  the  river.  The 
second  night  after  the  arrival  of  the  sheep  at  Portales  a  trapper  in  the  locality 
caught  a  coyote  that  had  great  numbers  of  cockleburs  in  its  hair.  This  coyote 
had  evidently  trailed  the  sheep  from  the  river. 

Mr.  Dunlap  is  lambing  and  shearing  his  sheep  this  season  50  miles  above 
Roswell  on  the  Pecos  River.  This  locality  is  swarming  with  both  jack  rabbits 
and  cottontails,  and  dead  cattle  and  horses  are  strewn  over  the  country.  He 
began  to  lamb  April  20,  and  within  2  weeks  thereafter  coyotes  began  to  take 
the  lambs.  From  1,400  ewes,  only  600  lambs  were  reared  to  safe  living  age, 
and  coyotes  later  took  50  of  these.  Lanterns  kept  burning  at  night  about  the 
bed  grounds  were  apparently  little  protection  to  the  sheep.  About  4  days 
before  my  visit  to  Mr.  Dunlap's  camp,  coyotes  got  into  a  small  corral,  where 
a  bunch  of  ewes  were  held  for  the  night,  and  killed  4  of  the  lambs,  though 
Mr.  Dunlap  was  sleeping  near  by  to  guard  the  sheep.  I  had  the  satisfaction 
of  catching  one  of  these  coyotes  in  a  trap  and  made  sets  for  others. 

This  persistent  killing  of  sheep  in  the  presence  of  such  an  abundance  of 
food,  including  young  rabbits,  undermines  my  theory  that  natural  food  condi- 
tions govern  the  damage  done  to  domestic  stock.  The  fact  is,  wild  animals 
choose  what  they  like  best,  and  they  run  much  risk  to  get  it. 

In  parts  of  New  Mexico  goat  raising  is  an  important  industry, 
and  the  coyotes  levy  a  tribute  on  the  goat  herds,  although  not  to  such 
an  extent  as  on  the  sheep.  Goats  are  more  pugnacious  and  the  males 
are  better  able  to  protect  the  flock,  but  the  young  and  females  fall 
easy  prey  to  the  coyotes  when  they  stray  from  the  flocks.  Coyotes 
are  generally  accused  of  killing  some  young  calves,  but  actual  data 
on  this  subject  are  not  easily  obtained.  It  is  evident,  however,  that 
the  loss  is  considerable.  Pigs  are  killed  by  them  and  poultry  is 
always  in  danger  if  allowed  to  run  at  large  at  a  distance  from  the 
ranch  buildings.  The  destruction  of  game  animals,  young  deer, 
antelope,  and  mountain  sheep  is  not  usually  taken  into  consideration, 
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but  the  coyotes  are  always  abundant  where  these  animals  occur  and 
the  loss  is  evidently  one  of  the  potent  causes  of  the  rapid  decrease  of 
large  game.  The  destruction  of  game  birds  by  coyotes,  especially 
of  the  eggs  and  young,  undoubtedly  acts  as  a  severe  check  on  the 
increase  of  such  game. 

In  November,  1915,  at  the  Doby  station  on  the  V  +  T  ranch  about 
30  miles  northwest  of  Chloride,  Mr.  Ligon  reported  the  young  ducks 
and  other  water  birds  abundant  in  the  marshes  after  the  hay  was 
cut  in  July,  but  apparently  the  coyotes  got  them  all.  In  the  evenings 
the  coyotes  could  be  seen  coming  into  the  meadows  and  then  the 
alarm  cries  of  the  mother  ducks  could  be  heard.  He  also  records  the 
destruction  of  a  whole  flock  of  wild  turkeys  by  them.  To  these  actual 
losses  through  the  depredations  of  coyotes  may  be  added  the  heavy 
expense  incurred  by  the  State  and  most  of  the  counties  and  many 
ranchmen  through  the  payment  of  bounties.  Though  the  bounties 
usually  paid  on  coyotes  are  not  large,  ranging  in  most  cases  from  $1 
to  $5  each,  the  number  of  scalps  presented  for  bounty  usually  brings 
the  cost  up  to  the  limit  of  the  appropriations  for  bounty  purposes, 
and  in  the  annual  total  amounts  to  a  very  large  sum.  On  the  credit 
side  of  the  coyotes  stands  a  minor  account.  They  constantly  prey 
upon  the  rabbits,  prairie  dogs,  and  other  rodent  pests  and  serve  as 
an  important  check  in  keeping  down  their  increase,  thus  saving  the 
crops  of  the  farmer  and  conserving  the  grazing  capacity  of  the  stock 
ranch.  They  also  yield  considerable  fur  of  moderate  value  and  in 
this  way  partly  pay  to  the  trappers  what  they  take  from  the  proceeds 
of  the  stockmen.  A  leaflet  has  been  issued  by  the  Department  of 
Agriculture  on  methods  of  trapping  coyotes  with  a  view  to  their 
better  control.     (Young,  1930.) 

CANIS  LATRANS  LESTES  Merriam 
Rooky  Mountain  Coyote;  Too-wha-na  of  the  Taos  Indians 
Cams  lestes  Merriam,  Biol.  Soc.  Wash.  Proc.  11 :  25,  1897. 

Type. — Collected  in  Toyabe  Mountains,  near  Cloverdale,  Nev.,  November 
21,  1890,  by  Vernon  Bailey. 

General  characters. — A  very  large  and  rather  brightly  colored  coyote,  corre- 
sponding in  the  Rocky  Mountain  region  to  latrans,  the  brush  wolf  of  Iowa, 
Wisconsin,  and  Minnesota,  and  differing  from  it  externally  in  clearer,  brighter 
coloration.  In  size  it  was  originally  described  as  slightly  smaller  than  latra-ns, 
but  additional  material  has  shown  that  individuals  attain  almost,  if  not  quite, 
the  proportions  of  typical  latrans. 

Measurements. — The  type  specimen,  an  adult  male,  measured:  Total  length, 
1,116 ;  tail,  320 ;  and  hind  foot,  200  millimeters.  A  male  collected  on  the  head- 
waters of  Costilla  River  at  9.500  feet  in  New  Mexico  measured :  Total  length, 
1,260;  tail,  310;  hind  foot,  200  millimeters. 

Distribution  and  habitat. — In  New  Mexico  specimens  of  coyotes 
from  the  head  of  Costilla  River  at  9,500  feet  are  referred  to  lestes, 
as  are  also  those  from  near  Twining  in  the  Taos  Mountains  at  8,500 
feet,  Halls  Peak  and  Martinez  on  the  eastern  slope  of  the  Sangre  de 
Cristo  Range,  specimens  secured  at  Espanola  without  a  definite  lo- 
cality, and  one  from  Laplata  in  the  mountains  north  of  the  San  Juan 
River.  The  notes  on  these  coyotes  reported  at  localities  throughout 
the  Sangre  de  Cristo  Range  south  to  the  Pecos  Mountains  and  in  the 
San  Juan  and  Jemez  Mountains  are  also  included.    A  series  of  four 
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skins  and  skulls  collected  by  Gaut  at  Gallo  Canyon,  40  miles  southeast 
of  Corona,  are  very  large  and  suggest  a  tendency  toward  testes  in 
general  characters.  A  series  of  17  skulls  collected  in  the  Sacramento 
Mountains  by  A.  M.  Neal  are  also  very  large,  but  until  a  more  ex- 
haustive study  can  be  made  of  the  group  both  of  these  localities  are 
included  within  the  range  of  texensis.  Canis  tatrans  testes  through- 
out its  wide  range  occupies  the  more  or  less  timbered  mountain 
ranges  mainly  within  the  Transition  Zone,  but  at  least  in  summer 
often  ranges  high  into  the  Canadian  Zone  in  following  the  herds  of 
stock  and  game.  Near  Pecos  Baldy  one  was  seen  at  11,500  feet  alti- 
tude on  an  open  ridge  near  timber  line,  and  their  tracks  were  fre- 
quently seen  at  this  level.  The  fact  that  one  seen  in  August  was 
carrying  a  brown  weasel,  which  it  had  just  caught,  would  indicate 
that  the  young  were  also  in  that  vicinity,  although  they  may  have 
been  born  far  down  the  mountain  side.  In  Moreno  Valley  at  Black 
Lake  and  on  the  head  of  Coyote  Creek  their  large  tracks  were  often 
seen,  and  one  coyote  seen  in  the  yellow-pine  forest  was  so  large  and 
dark  that  at  first  it  was  mistaken  for  a  lobo.  Their  voices  at  night 
were  also  noticeably  heavier  and  more  prolonged  than  those  of  the 
valley  coyotes  lower  down.  A  large  old  male  shot  by  Sun  Elk  near 
camp  at  9,700  feet  on  the  head  of  Costilla  River,  August  22,  was  in 
the  short?  rusty  summer  coat.  Its  stomach  was  found  to  be  full  of 
freshly-killed  mutton,  including  pieces  of  skin,  wool,  and  well-crushed 
bones,  and  the  lower  intestines  showed  that  the  previous  meal  had 
been  of  the  same  nature.  There  were  also  several  sheep  ticks  found 
alive  on  the  coyote,  all  of  which  gave  evidence  of  his  reason  for  being 
up  in  the  mountains. 

In  a  letter  of  January  6,  1919,  from  Charles  Springer  to  E.  W. 
Nelson,  the  statement  was  made  that  438  coyotes  had  been  caught 
during  the  preceding  six  months  by  one  trapper  on  the  Bartlett 
ranch  in  Colfax  County.  These  were  probably  largely  of  this  moun- 
tain species.  Several  skins  obtained  at  Espanola  probably  came 
from  the  Jemez  Mountains  just  west  of  there,  where  coyotes  were 
found  common  in  the  open  sheep-grazed  parks  at  9,000  feet,  and 
where  they  are  said  to  cause  considerable  loss  among  the  flocks.  In 
the  Gallinas  Mountains  a  little  farther  north  they  were  also  common, 
and  two  were  one  day  chased  by  a  couple  of  hounds  near  camp  at 
9,000  feet  altitude.  The  hounds  ran  slowly  along  the  brushy  moun- 
tain side,  and  the  writer  could  watch  the  coyotes  keeping  at  an  even 
distance  in  front  and  occasionally  turning  back  a  little  way  to  make 
sure  that  the  hounds  were  coming.  Through  the  field  glass  they 
appeared  to  be  the  large,  dark,  mountain  coyote.  In  the  San  Juan 
Mountains  they  were  heard  almost  every  night  around  camp  at 
9,900  feet  and  were  frequently  seen  at  a  safe  distance  during  the  day. 
One  with  a  conspicuous  white  tip  to  its  tail  was  seen  several  times 
near  camp,  but  always  it  kept  out  of  rifle  range,  except  on  one 
evening  when  Gaut  had  left  his  gun  at  camp  and  then  he  followed 
closely  while  the  traps  were  being  set. 

General  habits. — This  large  mountain  coyote  differs  from  the  valley 
species,  if  at  all,  in  being  more  of  a  forest  animal  and  big-game 
hunter.  The  great  herds  of  sheep  that  are  ranged  every  summer 
throughout  the  mountains  of  the  Southwest  are  its  chief  attraction 
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at  high  altitudes,  but  the  presence  of  a  large  coyote  in  this  habitat 
strongly  suggests  a  descent  from  game-killing  ancestors.  Deer  and 
elk  were  formerly  abundant  over  its  range,  and  the  young  undoubt- 
edly suffered  as  the  sheep  herds  are  suffering  to-day  from  their 
depredations.  Fortunately  they  are  not  so  numerous  as  the  smaller 
forms  of  the  valley  country  below,  but  their  greater  size  and  strength 
probably  make  up  for  smaller  numbers. 

CANIS   LATRANS   NEBRACENSIS    Merbiam 
Plains    Coyote 

Cams  pallidus  Merriarn,  Biol.  Soc.  Wash.  Proc.  11 :  24,  1897.  (Not  of  Riippell, 
1826. ) 

Canis  nebracensis  Merriarn,  Science  (n.  s.)  8:  782,  December  2,  1898.  (Sub- 
stituted for  pallidus  Merriarn.) 

Type. — Collected  at  Johnstown,  Nebr.,  March  12,  1896,  by  E.  E.  Fast. 
General  characters. — This  large  and  very  pale  coyote  of  the  Great  Plains 
region  apparently  occupies  the  eastern  edge  of  New  Mexico  from  north  to  south. 

Distribution  and  habitat. — A  specimen  from  Monahans,  Tex.,  near 
the  southeastern  corner  of  New  Mexico,  seems  to  be  typical  nebra- 
censis, while  skulls  of  coyotes  from  Clayton  in  the  northeastern  corner 
can  readily  be  referred  to  this  form,  but  the  specimens  from  the 
mesquite  country  and  the  Pecos  Valley  are  all  referred  to  the  darker 
texensis.  Typical  nebracensis  apparently  occupies  only  the  short- 
grass  plains  along  the  eastern  border  of  the  State,  where  there  is 
a  minimum  of  shade  and  cover  and  where  its  pale-yellowish  colora- 
tion harmonizes  well  with  the  glowing  summer  light  of  the  open 
plains  and  its  whitish  winter  coat  with  either  the  bleached  winter 
grass  or  the  snow  fields  of  its  habitat. 

General  habits. — In  habits  one  coyote  is  like  another,  except  as 
environment  and  opportunity  may  adapt  it  to  local  conditions. 
The  great  advantage  that  the  coyote  has  over  many  animals  is  its 
adaptability  to  very  different  types  of  environment  and  even  to 
change  of  conditions  such  as  are  produced  by  the  gradual  settlement 
of  a  region.  As  the  abundant  native  game  disappears  the  coyotes 
turn  their  attention  to  domestic  stock  and  thrive  just  as  well  under 
conditions  of  civilization  as  they  ever  did  in  the  days  of  the  supremacy 
of  the  Indian  and  buffalo.  It  is  only  by  well-planned  and  concerted 
action  that  their  numbers  and  depredations  can  be  successfully 
controlled  by  man. 

CANIS  LATRANS  ESTOR  Mebeiam 
San  Juan  Coyote;  Mai  of  the  Navajo  Indians 
Canis  estor  Merriarn,  Biol.  Soc.  Wash.  Proc.  11 :  31,  1897. 

Type. — Collected  at  the  Noland  ranch.  San  Juan  River,  southeastern  corner 
of  Utah,  November  20,  1893,  by  J.  Alden  Loring. 

General  characters. — A  rather  small  and  pale  coyote  of  the  interior  desert 
valleys.  Winter  specimens  are  almost  as  white  as  nebracensis,  while  in  summer 
they  are  light  but  bright  ochraceous,  with  very  little  clouding  on  back  at  any 
season  and  scarcely  a  trace  of  black  on  the  front  legs. 

Measurements. — Type,  a  very  small  female:  Total  length,  1,052;  tail,  300; 
hind  foot,  179  millimeters.  An  adult  male  from  Fruitland,  N.  Mex.,  measured 
in  total  length,  1,180;  tail,  385;  hind  foot,  195  millimeters  and  weighed  25^ 
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pounds  in  the  flesh.    This  and  a  231/£-pound  female  from  the  same  place  are 
apparently  typical  estor.26 

Distribution  and  habitat. — Eleven  skulls  from  Liberty,  2  skins  and 
skulls  from  Fruitland,  1  from  Largo,  1  from  Blanco,  a  skull  from 
Canyon  Blanco,  and  6  skins  and  skulls  from  the  Chuska  Mountains 
in  extreme  northwestern  New  Mexico  are  referred  to  estor.  All  these 
are  considered  typical  estor,  although  some  of  the  males  run  almost 
as  large  as  texensis.  Other  specimens  referred  to  this  form  but 
possibly  somewhat  intermediate  are  from  Stinking  Spring  Lake 
[Burford  Lake],  Lake  La  Jara,  Dulce,  Zuni  Mountains,  Wingate, 
Fort  Wingate,  Gallup,  Blue  Water,  San  Kaphael,  Copperton,  and 
near  Quemado.  These  are  mainly  from  the  very  arid  Upper  Sonoran 
valleys  of  northwestern  New  Mexico.  Those  from  the  Chuska  and 
Zuni  Mountains  had  undoubtedly  followed  the  sheep  herds  to  the 
mountains  for  the  summer  and  would  probably  return  to  the  valleys 
with  them  in  the  fall,  so  the  species,  so  far  as  known  in  this  area,  may 
be  considered  mainly  Upper  Sonoran.  Coyotes  are  abundant  over 
the  region,  both  in  the  open,  hot,  and  extremely  arid  valleys  and  over 
the  rough  juniper  and  nut  pine  covered  slopes  of  the  foothill  and  low 
mountain  country.  They  are  always  most  numerous  where  the  sheep 
herds  are  ranging  but  are  scattered  at  large  all  over  the  region. 

General  habits. — Many  coyote  tracks  were  seen  in  the  roads  and 
trails  in  the  San  Juan  Valley;  the  animals  were  frequently  seen 
along  the  roads  and  a  few  were  shot,  while  Clarence  Birdseye 
trapped  two  at  Fruitland.  At  night  they  howled  about  the  camps 
and  were  especially  vociferous  during  the  evening  and  morning 
hours.  One  reason  for  their  abundance  is  undoubtedly  the  super- 
stition of  the  Navajo  Indians,  the  principal  inhabitants,  and  of 
sheep  herders  of  the  country,  who  generally  refuse  to  kill  or  touch 
one  because  of  their  belief  that  the  coyote  man  was  one  of  their 
mighty  ancestors.  At  Shiprock  at  Baker's  trading  store  Clarence 
Birdseye  saw  a  man  chase  a  Navajo  all  over  the  store,  behind  the 
stove,  over  the  counter,  and  finally  out  of  the  door  just  by  poking  a 
coyote  hide  at  him.  During  the  time  of  the  writer's  visit  to  the 
valley  in  October,  1908,  there  was  no  bounty  on  coyotes  and  the  fur 
was  worth  very  little,  so  the  animals  had  every  opportunity  for 
increase  and  abundance.  At  Liberty  Birdseye  found  a  bright  14- 
year-old  boy  who  had  caught  about  40  during  the  previous  season, 
using  only  the  ordinary  meat  bait.  By  using  scent  bait  the  writer 
had  no  trouble  in  catching  a  considerable  number  in  the  valley  and 
on  the  Chuska  Mountains.  Early  in  October  in  the  Chuska  Moun- 
tains the  coyotes  were  numerous,  although  the  thousands  of  sheep 
that  had  been  running  there  in  summer  had  been  removed  to  the 
Indian  villages  in  the  valleys.  After  six  good  specimens  were  shot 
and  trapped,  the  coyote  chorus  around  the  camps  at  night  was  still 
long  and  loud.     On  the  Jicarilla  Indian  Reservation  around  the 

23  The  type  of  estor,  and  the  only  specimen  from  anywhere  in  the  type  region  at  the 
time  the  species  was  described,  is  a  fully  adult  but  very  small  female  and  was  at  that 
time  considered  a  member  of  the  microdon  group  related  to  microdon  and  mcarnsi. 
Series  of  specimens  from  Liberty  and  Fruitland  in  the  San  Juan  Valley,  about  50  miles 
north  of  the  type  locality  of  the  species,  are  evidently  typical  estor,  but  none  are  quite 
so  small  as  the  type.  They  evidently  represent  a  small  pale  Upper  Sonoran  desert  form 
of  the  latrans  group  related  to  nelracensis  and  texensis. 
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Stinking  Spring  and  La  Jara  Lakes  the  coyotes  were  especially 
numerous,  their  fresh  tracks  were  in  every  road  and  trail,  and  a 
number  of  animals  were  shot  and  trapped.  Farther  south  they 
were  just  as  numerous  around  the  Zuni  Mountains,  in  the  lower  part 
of  Largo  Canyon  near  Quemado  many  were  seen  singly  or  in  twos, 
and  one  family  of  eight  was  seen  crossing  the  gulch  in  single  file 
just  below  camp.  This  was  evidently  a  grown  litter  that  early  in 
October  was  still  hunting  under  the  leadership  of  the  head  of  the 
family,  and  evidently  the  collecting  party  had  camped  on  their 
hunting  ground,  as  they  serenaded  the  camp  vociferously  every 
night.  The  writer  was  busy  with  other  traps,  but  he  set  one  coyote 
trap  by  the  side  of  a  trail  the  last  night  he  was  there  and  baited  it 
with  wolf  scent.  Evidently  he  placed  the  scent  too  close  to  the 
trap,  for  the  next  morning  it  was  sprung,  with  a  bunch  of  hair  from 
the  back  of  a  coyote  between  the  jaws,  showing  that  it  had  rolled 
in  the  trap  instead  of  stepping  into  it. 

Food  habits. — On  the  Chuska  Mountains  the  coyotes  were  finding 
a  variety  of  small  game,  and  the  writer  watched  one  hunt  along  the 
edge  of  one  of  the  numerous  lakes.  It  was  wading  in  the  shallow 
water  near  shore  and  every  few  minutes  would  make  a  grab  at 
something  under  water.  After  watching  it  for  half  an  hour  he 
shot  it  for  the  special  purpose  of  finding  out  what  it  was  eating  and 
found  in  its  stomach  15  salamanders  (Ambystoma),  and  a  piece  of 
old  horsehide.  The  stomach  of  another  one  shot  contained  4  pocket 
gophers,  1  salamander,  and  a  frog.  One  shot  near  Quemado  at  9 
a.  m.  had  in  its  stomach  1  kangaroo  rat  (Perodipus),  1  white-footed 
mouse  (Peromyscus),  2  pocket  mice  (Perognathus),  about  half  a 
pint  of  juniper  berries,  and  a  little  green  grass.  Another,  only  some 
fresh  cow  manure.  This  was  in  October  when  the  coyotes  were  fat, 
2  males  weighing  25i£  and  27  pounds,  and  3  females  26,  23%, 
and  20  pounds.  Down  in  the  San  Juan  Valley  a  few  days  later  they 
were  found  feeding  on  an  occasional  carcass  of  a  dead  cow  or  horse, 
and  besides  stock  and  poultry  they  were  evidently  catching  many 
of  the  rodents  of  the  valley.  At  Fruitland,  Clarence  Birdseye  found 
where  one  had  been  feeding  on  pears  and  squashes,  and  their  drop- 
pins  along  the  trails  often  contained  juniper  berries. 

Economic  status. — Everywhere  throughout  the  range  of  this  species 
the  ranchmen  complained  of  their  depredations  on  sheep  and  poultry, 
and  some  accused  them  of  killing  many  j7oung  calves.  At  Blanco 
Birdseye  reported  a  great  deal  of  damage  to  calves  and  sheep,  and 
was  told  of  several  instances  where  12,  15,  or  20  were  killed  in  a 
single  night.  At  San  Raphael,  Charles  M.  Grover  told  of  a  herd  of 
yearling  lambs  that  on  December  10, 1907,  had  strayed  during  a  storm, 
ISO  of  them  being  killed  by  coyotes  during  the  night.  The  Indians 
with  their  hundreds  of  thousands  of  sheep  are  the  heaviest  losers, 
but  they  say  little  about  it  and  suffer  the  loss  patiently  in  a  spirit  of 
religious  tolerance.  In  the  San  Juan  Valley  in  1908  the  coyotes  were 
especially  destructive  to  poultry,  and  in  some  places  made  it  almost 
impossible  to  raise  turkeys.  At  Blanco  a  Mrs.  Amiot  told  the  writer 
that  she  had  had  a  fine  flock  of  turkeys  but  they  had  all  been  killed, 
and  that  she  had  to  give  up  further  attempts  at  turkey  raising.    At 
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Fruitland  and  Liberty,  Birdseye  reported  that  many  of  the  ranch- 
men had  to  give  up  raising  poultry  on  their  account.  Around  the 
Stinking  Spring  Lake  [Burford  Lake]  they  had  evidently  gathered 
during  the  breeding  season  of  the  ducks  and  waterfowl  to  feed  on 
eggs  and  such  birds  as  they  could  capture,  but  in  September,  1904, 
they  seemed  to  be  killing  only  an  occasional  wounded  duck.  In  a 
range  and  stock  country  such  as  these  coyotes  inhabit  there  is  little 
to  offset  the  heavy  losses  through  their  depredations.  Their  great 
numbers  are  a  good  illustration  of  unrestrained  increase. 

CANIS  MEARNSI  Merriam 
Mearns's  Coyote 
Canis  mearnsi  Merriam,  Biol.  Soc.  Wash.  Proc.  11 :  30,  1897. 

Type. — Collected  at  Quitobaquita,  Pirna  County,  Ariz.,  February  5,  1894,  by 
E.  A.  Mearns. 

General  characters. — One  of  tbe  smallest  of  our  coyotes,  with  especially  light 
dentition  and  bright,  rich  coloration ;  described  by  Doctor  Merriam  as  the 
handsomest  of  the  coyotes. 

Measurements. — Adult  male  from  Playas  Valley,  N.  Mex. :  Total  length, 
1,100 ;  tail,  300 ;  hind  foot,  190  millimeters.  Adult  female  from  type  locality : 
1,100,  330,  180  millimeters,  respectively.  Weight  of  adult  male  from  Playas 
Valley,  22  pounds  after  bleeding  copiously  and  being  carried  all  day  in  the 
wagon ;  live  weight  probably  23  pounds. 

Distribution  and  habitat. — Specimens  in  the  United  States  Na- 
tional Museum  collection  carry  the  range  of  Mearns's  coyote  across 
the  Lower  Sonoran  valleys  of  New  Mexico.  There  is  a  good  skin  and 
skull  from  Playas  Valley,  one  from  Eedrock,  one  from  Salt  Valley 
at  the  west  base  of  the  Guadalupe  Mountains,  and  others  from  near 
El  Paso,  Tex.;  also  skulls  from  Pratt  and  Lordsburg.  Apparently 
it  is  not  an  abundant  species  over  this  area,  where  its  range  is  over- 
lapped by  the  larger  and  more  numerous  texensis. 

General  habits. — On  a  trip  from  Deming  to  Hachita,  thence 
through  the  Playas  and  Animas  Valleys  and  back  over  the  San 
Luis  Pass  and  between  the  Big  and  Little  Hatchet  Mountains,  the 
writer  saw  a  few  coyotes  and  a  moderate  number  of  tracks  along  the 
roads  and  trails.  One  old  male  (pi.  18,  B),  shot  from  the  wagon 
in  Playas  Valley,  August  6,  was  in  fine,  fresh  summer  pelage  of 
coarse,  short  hair,  which  made  its  big  ears  stand  out  in  high  relief. 
Its  stomach  contained  only  the  afterbirth  of  a  cow.  In  Animas 
Valley  a  few  were  seen  but  no  specimens  secured,  although  at  Pratt 
in  the  northern  end  of  this  valley  a  series  of  10  skulls  was  sent 
to  the  Biological  Survey  by  Hotchkiss,  two  of  which  prove  to  be 
of  this  little  species.  At  Eedrock,  E.  A.  Goldman  shot  one  that  came 
and  barked  near  his  camp  and  found  in  its  stomach  the  remains  of 
a  recently  eaten  jack  rabbit.  There  is  nothing  to  indicate  that  the 
habits  of  these  little  coyotes  differ  from  those  of  other  species 
except  that  their  habitat  in  the  hot  Lower  Sonoran  deserts  gives 
them  a  different  set  of  native  food  animals  and  different  species 
of  cactus  and  other  fruits  from  which  to  draw  their  food  supply. 
In  voice  and  general  habits  the  writer  has  not  been  able  to  detect 
any  difference  between  them  and  their  larger  relatives. 

64909°— 32 21 
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Family  MUSTELIDAE:  Wolverenes,  Martens,  Otters,  Minks,  Ferrets,  Weasels, 

Skunks,  and  Badgers 

GULO  LUSCUS  (Linnaeus) 
Wolverene 
[Ursus]  luscus  Linnaeus,  Syst.  Nat.,  Ed.  12,  1:  71,  1766. 

Type  locality. — Hudson  Bay. 

General  characters. — A  sturdy  little  animal,  somewhat  larger  than  a  rac- 
coon, with  long,  coarse  hair  and  short,  bushy  tail ;  general  color  dark  brown 
or  blackish,  face  gray,  throat  usually  spotted  with  white,  and  a  yellowish 
band  along  each  side  and  across  the  hips  to  rump.  Although  more  nearly  re- 
lated to  the  martens,  it  has  somewhat  the  appearance  of  a  small  bushy-tailed 
bear. 

Distribution  and  habitat. — The  range  of  the  wolverene  lies  mainly 
over  the  northern  part  of  the  continent,  but  extends  southward  in 
the  Rocky  Mountain  region  to  Colorado  and  probably  into  the 
higher  Canadian  Zone  mountains  of  northern  New  Mexico.  There 
seem  to  be  no  specimens  or  definite  records  for  the  State,  but  Coues 
in  his  monograph  of  the  fur-bearing  animals  (1877,  p.  49-50)  says: 

Its  extreme  limit  is  even  somewhat  farther  [south]  than  this,  reaching  in 
the  mountains  to  the  borders  of  Arizona  and  New  Mexico  and  corresponding 
latitudes  in  California.  Of  this  I  was  assured  by  hunters  whose  statements  I 
had  no  reason  to  doubt,  and  who  were  evidently  acquainted  with  the  species. 

Although  this  reference  lacks  any  specific  record  for  New  Mexico 
it  seems  to  be  based  on  verbal  reports  that  Coues  had  from  the  resi- 
dents in  northern  New  Mexico,  where  he  came  more  or  less  in  contact 
with  the  local  hunters  and  trappers  in  1864. 

Much  of  the  high  area  of  the  Sangre  de  Cristo  Mountains  is  en- 
tirely suitable  to  the  wolverene's  range,  and  there  is  no  reason  to 
doubt  their  former  occurrence  here,  or  that  Doctor  Coues's  record  was 
actually  based  on  reports  to  that  effect. 

MABTES   CAUBINA  OBIGENES    (Bhoads) 

Bocky  Mountain  Marten 

Mustela,  caurina  origenes  Bhoads,  Acad.  Nat.  Sci.  Phila.  Proc.  54 :  458,  1902. 

Type. — Collected  at  Marvine  Mountain,  Garfield  County,  Colo.,  September 
16,  1891,  by  Ernest  Thompson  Seton. 

General  characters. — Martens  are  about  the  size  of  minks,  but  with  longer, 
softer  fur  and  more  bushy  tails.  Bi  color  they  are  more  auburn  or  golden 
brown,  usually  with  orange  throats. 

Measurements. — An  adult  male  from  Montana  measures:  Total  length,  615; 
tail,  200 ;  hind  foot,  95  millimeters ;  and  a  female  from  the  same  locality,  565, 
180,  and  83  millimeters,  respectively. 

DistHbution  and  hahitat. — Rocky  Mountain  martens  occur  in  New 
Mexico  only  in  the  high  mountains  of  the  northern  part  of  the 
State.  A  specimen  in  beautiful  winter  fur  was  collected  December 
25,  1893,  by  Loring  near  Chama,  a  station  on  the  Denver  &  Rio 
Grande  Railroad,  just  south  of  the  Colorado  line  in  the  San  Juan 
Mountains.  In  1881,  at  his  camp  near  Truchas  Peaks,  Dyche  saw 
some  martens  catching  conies  in  the  rocks,  and  succeeded  in  getting 
two  of  them.  (Edwords,  1893,  p.  64.)  In  1874  a  marten  skin  was 
reported  at  Taos  by  Doctor  Coues  (Coues  and  Yarrow,  1875,  p.  61). 
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In  1903,  Surber  reported  a  few  in  the  vicinity  of  Twining  but  did 
not  secure  a  specimen.  These  few  records  show  that  the  animals 
occur,  but  are  by  no  means  common  in  the  Canadian  Zone  forests  of 
the  Sangre  de  Cristo  and  San  Juan  Mountains.  It  is  very  doubtful 
if  they  occur  in  any  of  the  ranges  farther  south,  and  these  localities 
undoubtedly  mark  the  southern  limit  of  the  range  of  the  genus  in 
North  America.  There  are  extensive  areas  in  these  mountains  well 
adapted  to  their  habits  and  mode  of  life. 

General  habits. — Martens  are  forest  dwellers  and  roam  through 
the  woods  in  search  of  their  prey,  which  consists  of  the  small  mam- 
mals and  birds  that  they  are  able  to  catch.  They  are  expert  tree 
climbers  and  make  their  homes  in  hollow  trees  as  well  as  hollow 
logs  and  rocky  ledges.  They  are  great  wanderers,  and  in  their 
search  for  food  cover  extensive  areas  over  the  winter  snow,  in  summer 
following  along  old  logs  and  well-known  runways  from  one  hunting 
ground  to  another. 

Food  habits. — The  greater  part  of  the  food  of  martens  apparently 
consists  of  conies,  pine  squirrels,  chipmunks,  wood  rats,  and  mice, 
some  of  which  they  seem  to  be  always  pursuing.  They  are  easily 
attracted  to  traps  by  the  feathers  of  birds,  and  it  is  not  improbable 
that  their  catlike  quickness  enables  them  to  catch  many  birds,  either 
by  surprising  them  when  asleep  at  night  or  by  pouncing  upon  them 
in  the  daytime. 

Economic  status. — The  unusual  beauty  and  high  market  value  of 
marten  fur  make  it  one  of  the  most  desirable  of  the  trapper's  harvest. 
As  a  result  martens  are  always  scarce  and  hard  to  find.  Many  of 
the  skins  taken  are  not  at  their  best  and  bring  much  less  than  they 
would  if  fully  prime.  More  effective  laws  regulating  the  taking  of 
fur  bearers  would  not  only  enable  the  animals  to  increase  more  rap- 
idly but  greatly  increase  the  quality  and  value  of  the  fur  crop.  To 
those  interested  in  artificially  rearing  fur-bearing  animals,  the  mar- 
ten offers  one  of  the  most  tempting  species.  As  yet  they  have  not 
been  reared  with  much  success,  but  experiments  are  being  carried 
on  with  a  view  to  overcoming  the  difficulties  in  the  way  of  their 
domestic  control  and  propagation. 

LUTRA   CANADENSIS    SONORA   Rhoads 

Arizona  Otter;  Pah-hua-pe'na  of  the  Taos  Indians 

Lutra  hudsonica  sonora  Rhoads,  Amer.  Phil.  Soc.  Trans,   (n.  s.)  19:431,  1898. 

Type. — Collected  at  Montezuma  Well,  Ariz.,  December  26,  1886,  by  E.  A. 
Mearns. 

General  characters. — Otters  are  semiaquatic  animals  with  long  lithe  bodies, 
long  tapering  tails,  short  legs,  half-webbed  feet,  and  short  glossy  hair  cover- 
ing a  dense  underfur.  Their  color  is  chestnut  brown  with  sometimes  a  gray- 
ish wash  on  throat. 

Measurements. — An  adult  female  from  the  type  locality  measures  in  the 
flesh  in  total  length,  1,300;  tail,  815;  hind  foot,  146  millimeters;  it  weighed 
19^  pounds. 

Distribution  and  habitat. — In  1906  the  writer  was  told  that  there 
were  still  a  few  Arizona  otters  along  the  headwaters  of  the  Gila 
River  in  southwestern  New  Mexico,  and  in  1825  the  Pattie  brothers 
recorded  one  among  other  animals  caught  along  the  Gila  near  where 
the  Arizona-New  Mexico  line  now  crosses  it.     (Pattie,  1905,  p.  107.) 
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These  records  undoubtedly  refer  to  the  typical  Arizona  form,  but  no 
more  records  are  available  in  New  Mexico  except  for  the  upper  Rio 
Grande  and  Canadian  Kivers  in  the  northeastern  part  of  the  State, 
where  the  species  is  probably  different.  There  is,  however,  not  a 
specimen  from  the  State  available  for  study  and  comparison,  and, 
until  specimens  are  obtained,  no  definite  decision  can  be  arrived  at 
in  regard  to  the  subspecies.  In  the  Canadian  Kiver,  near  the  mouth 
of  the  Mora  Kiver,  Mr.  Hatcher  killed  an  otter  on  August  28,  1845, 
but  the  specimen  seems  not  to  have  been  saved.  (Abert,  1846,  p.  24.) 
A  few  are  reported  along  the  Rio  Grande  near  Espanola,  Rinconada, 
and  Cienequilla.  The  Taos  Indians  are  familiar  with  them,  and 
bits  of  otter  fur  were  seen  on  their  clothing  and  ornaments  as  well 
as  on  those  of  the  Jicarilla  Apaches  farther  west. 

General  habits, — Otters  are  largely  aquatic,  doing  most  of  their 
hunting  and  traveling  in  the  water,  where  they  are  wonderfully 
expert.  They  travel  on  land  slowly  and  with  considerable  effort, 
unless  there  is  soft  snow,  over  which  they  slide  with  great  rapidit}'. 
The  wide  stretches  of  waterless  area  in  New  Mexico  are  complete 
barriers  to  their  distribution,  and  apparently  they  are  not  found 
even  along  the  main  lines  of  some  of  the  larger  streams.  Their 
principal  food  consists  of  fishes,  crawfishes,  and  such  other  forms  of 
animal  life  as  they  can  pick  up  in  or  under  the  water.  In  New 
Mexico  they  are  so  rare  as  to  be  of  little  economic  importance. 

LUTREOLA  VISON  ENERGUMENOS  (Bangs) 

Rocky  Mountain  Mink  ;  Sla-mu'na  of  the  Taos  Indians 
Putorius  vison  energumenos  Bangs,  Boston  Soc.  Nat.  Hist.  Proc.  27 :  5,  1896. 

Type. — Collected  at  Sumas,  British  Columbia,  September  23,  1895,  by  Allan 
Brooks. 

General  characters. — Long-bodied,  short-legged,  short-eared,  little  animals, 
with  coarse  hair  covering  the  very  soft,  dense  fur ;  in  color,  dark  brown  all 
over  except  occasionally  a  white  streak  on  chin  or  breast.  The  anal  glands 
produce  a  fetid  musk  as  offensive  but  less  powerful  than  that  of  the  skunk. 

Measurements. — An  adult  male  from  Colorado  measures :  Total  length,  579 ; 
tail,  189 ;  hind  foot,  69  millimeters ;  and  a  female  from  the  same  place,  451, 
150,  and  55  millimeters,  respectively. 

Distribution  and  habitat. — Minks  are  fairly  common  along  the 
streams  in  northern  New  Mexico  but  rare  or  entirely  absent  from 
other  parts  of  the  State.  On  August  24,  1904,  an  immature  male 
was  collected  by  Gaut  at  9,600  feet  altitude  on  Costilla  River  in  the 
Sangre  de  Cristo  Mountains,  and  their  tracks  were  common  along 
this  river  down  to  8,000  feet  near  the  town  of  Costilla  in  the  Rio 
Grande  Valley.  At  9,400  feet  their  tracks  were  seen  in  the  mud 
around  an  old  beaver  house,  and  a  family  were  evidently  living  in 
the  beaver  house,  where  they  had  well-worn  entrances  and  trails. 
In  the  Pecos  River  Mountains  a  few  mink  tracks  were  seen  along 
the  river  at  8,000  feet,  and  a  skin  was  seen  hanging  in  one  of  the 
houses  at  Willis  on  the  upper  Pecos  at  8,500  feet.  Others  were  re- 
ported at  8,600  feet  along  the  trout  streams  of  the  upper  Pecos,  but 
they  were  by  no  means  common  at  that  time,  July  and  August,  1903. 
The  trappers  along  the  Rio  Grande  above  Santa  Fe  usually  catch  a 
few  minks  during  the  winter,  and  from  one  of  these  trappers  during 
the  winter  of  1904-5  four  skulls  were  obtained.     In  1908  Clarence 
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Birdseye  reported  minks  as  formerly  common  along  the  Animas  and 
San  Juan  Rivers  near  Farmington  but  at  that  time  rather,  scarce. 
One  trapper  reported  the  diminishing  numbers  of  20,  12,  and  10 
taken  there  during  the  three  preceding  winters.  A  few  were  also 
reported  at  Liberty  and  Fruitland,  and  in  1893  Rowley  reported 
them  as  quite  plentiful  along  the  streams  in  the  vicinity  of  Laplata. 
(Allen,  1893,  p.  83.)  Over  the  rest  of  the  State  there  seem  to  be  no 
thoroughly  substantiated  records  of  the  mink. 

General  habits. — Permanent  water  with  a  supply  of  fishes,  frogs, 
and  crustaceans  seems  to  be  a  necessity  with  these  animals,  as  their 
range  does  not  extend  into  desert  places  where  the  water  supply  is 
uncertain.  Their  hunting  is  usually  combined  with  fishing;  hence 
they  follow  the  stream  courses  or  prowl  about  the  borders  of  lakes 
and  ponds,  where  a  large  part  of  their  food  is  obtained.  They  are 
expert  swimmers  and  divers  and  will  catch  small  fishes  in  the  water 
and  bring  up  such  foods  as  they  can  find  below  the  surface  or  even 
under  the  ice.  Their  homes  are  usually  in  the  banks  of  streams  or 
under  drift  heaps  or  broken  rocks,  but  they  are  great  wanderers  and 
seem  to  be  constantly  on  the  move  up  or  down  the  streams. 

Food  habits. — Minks  are  voracious  little  carnivores,  killing  every- 
thing of  their  own  size  or  under  that  comes  in  their  way,  and  feeding 
on  such  game  as  muskrats,  mice,  birds,  fishes,  frogs,  and  crawfishes. 
In  captivity  they  will  eat  any  kind  of  fresh  meat,  but  always  seem  to 
prefer  killing  their  prey.  They  will  also  eat  bread  soaked  in  milk, 
and  even  dry  bread,  if  forced  by  hunger,  but  seem  not  to  relish  any- 
thing but  meat. 

Breeding  habits. — Minks  breed  once  a  year  and  bring  forth  the 
young  in  spring  or  early  summer  in  litters  usually  numbering  five 
or  six. 

Economic  status. — In  places  where  minks  often  raid  poultry  yards 
and  do  considerable  damage  it  is  commonly  such  an  easy  matter  to 
fence  against  them  that  their  depredations  can  be  almost  entirely  pre- 
vented. They  undoubtedly  destroy  some  game  birds  and  quickly 
clean  out  colonies  of  muskrats  wherever  the  two  species  come  in  con- 
tact. Their  value  as  fur  bearers,  however,  makes  them  one  of  the 
most  important  sources  of  income  to  the  trappers  and  usually  war- 
rants their  inclusion  in  such  laws  as  are  made  for  the  protection  of 
fur-bearing  animals.  Their  fur,  if  taken  when  prime,  generally 
brings  a  high  market  price  and  is  one  of  the  durable  and  standard 
types  of  the  fur  market. 

MUSTELA  NIGRIPES  (Audubon  and  Bachman) 
Black-footed  Ferret 

Putorius  nigripes  Audubon  and  Bachman,   Quadrupeds  of  North  America  2: 
297,  1851. 

Type. — Collected  at  Fort  Laramie,  Wyo.,  by  Alexander  Culbertson  prior  to  1851. 

General  characters. — Large,  short-tailed  weasels  of  a  general  creamy  or 
buffy-gray  color,  with  black  feet  and  tip  of  tail,  a  black  mask  across  face  and 
eyes,  and  generally  an  indistinct  patch  of  brownish  over  the  middle  of  back. 

Measurements. — An  adult  male  from  Oakley,  Kans.,  measures:  Total  length, 
529 ;  tail,  130 ;  hind  foot,  65  millimeters. 

Distribution  and  habitat. — Black-footed  ferrets  are  found  over 
the  Staked  Plains  country  of  western  Texas  and  undoubtedly  occupy 
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the  plains  region  of  all  eastern  and  northern  New  Mexico,  but  few 
specimens  have  been  taken.  A  lower  jaw  was  found  in  1903  in  a 
prairie-dog  town  at  Santa  Rosa.  In  1915,  J.  S.  Ligon  took  1  in 
Socorro  County,  15  miles  north  of  Eeserve,  and  in  1916  and  1917, 
Joseph  Crick  reported  ferrets  frequently  seen  near  Old  Fort  Win- 
gate  and  on  Center-fire  Creek  (10  miles  northeast  of  Luna),  and  one 
14  miles  north  of  Luna.  On  Center-fire  Creek  4  or  5,  including 
young,  were  seen.  In  1918  Ligon  caught  1  in  a  trap  set  for  a  coyote 
near  San  Mateo,  10  miles  northeast  of  Mount  Taylor.  On  October 
15,  1918,  M.  E.  Musgrave  took  one  2  miles  north  of  Bluewater;  on 
March  22,  1918,  J.  S.  Felkner  took  1  at  Garcias  Ranch,  75  miles 
southwest  of  Magdalena. 

General  habits. — These  big  weasels  are  almost  invariably  asso- 
ciated with  prairie-dog  towns,  where  they  live  among  the  burrows 
and  feed  on  the  prairie  dogs,  going  down  the  burrows  and  capturing 
the  occupants  at  will.  Had  they  not  been  very  scarce  they  would 
long  since  have  exhausted  their  favorite  food  supply.  High  living 
on  easily  obtained  fat  prairie  dogs  seems  to  be  the  only  explanation 
of  their  scarcity,  as  they  are  vicious  little  animals  with  few  enemies. 

MUSTELA  FRENATA  NEOMEXICANA    (Barber  and  Cockerell) 
New  Mexico  Bridled  Weasel 

Putorius  frenatus  neomexieanus  Barber  and  Cockerell,  Acad.  Nat.  Sci.  Phila. 
Proc.  1898 :  188,  1898. 

Type. — Collected  at  Armstrongs  Lake,  near  Mesilla,  N.  Mex.,  February  1,  1S98, 
by  A.  C.  Tyson. 

General  diameters. — A  large  weasel,  yellowish  brown  above  and  orange 
below,  with  dark-brown  face  and  ears,  white  markings  between  and  back  of  the 
eyes,  black  tip  of  tail,  and  no  white  pelage  known. 

Measurements. — The  type  specimen,  an  adult  male,  measured:  Total  length, 
500 ;  tail,  205 ;  hind  foot,  50  millimeters.  Another  male  from  Albuquerque 
measured  in  total  length,  459 ;  tail,  200 ;  hind  foot,  49  millimeters.  The  females 
are  much  smaller. 

Distribution  and  habitat. — Specimens  of  the  northernmost  form  of 
the  bridled  weasel  group  have  been  taken  at  the  type  locality,  at 
Mesilla  Park,  Las  Cruces,  Albuquerque,  Berino,  on  Eden  Creek  at 
7,800  feet  altitude  in  the  White  Mountains,  and  on  Willow  Creek  at 
8,500  feet  in  the  Mogollon  Mountains.  There  are  other  records  from 
Arizona  and  Kansas.  Other  reports  that  undoubtedly  apply  to  this 
species  are  from  near  Las  Cruces,  where  E.  A.  Goldman  was  told 
that  weasels  were  found  about  the  fields  in  the  bottom  of  the  valley ; 
at  Kingston,  where  he  was  told  that  they  were  occasionally  killed  or 
seen;  and  at  Garfield,  where  the  farmers  described  them  as  strange 
little  animals  for  which  they  had  no  name.  They  were  said  to  be 
seen  usually  near  irrigated  alfalfa  and  sometimes  to  be  driven  out  by 
the  irrigation  water.  At  Bedrock  on  the  Gila  a  few  were  reported,  and 
a  ranchman  told  Goldman  about  killing  seven,  all  forced  out  of  one 
hole  by  irrigation  water.  His  description  of  the  animals  fitted  these 
weasels  perfectly.  The  principal  range  of  the  species  seems  to  be  in 
the  Lower  Sonoran  valleys  of  the  Rio  Grande  and  Gila  Rivers,  but 
the  fact  that  specimens  have  been  taken  high  in  the  mountains  and 
as  far  north  as  Kansas  would  indicate  a  wandering  species  or  a  ready 
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adaptation  to  higher  zones.  The  specimens  taken  in  the  White  and 
Mogollon  Mountains  were  both  in  the  Transition  Zone  near  the  lower 
edge  of  the  Canadian  Zone.  The  question  is  whether  these  animals 
were  raised  in  the  mountains  or  whether  during  the  summer  they 
wander  up  from  the  lower  valleys,  as  do  many  other  free-ranging 
mammals  and  birds. 

General  habits. — These  weasels  apparently  occupy  the  fields  and 
fertile  bottom  lands  of  stream  valleys,  where  they  hunt  for  mice  and 
pocket  gophers  in  the  burrows  and  under  the  cover  of  rich  vegetation. 
The  great  abundance  of  small  rodent  life  in  these  valleys  is  undoubt- 
edly the  attraction  that  keeps  them  in  this  mild  climate,  which  the 
northern  species  do  not  enter. 

Food  habits. — The  type  specimen  was  shot  February  1,  1898,  by 
A.  C.  Tyson  in  the  grass  on  the  shore  of  Armstrongs  Lake  at  Mesilla. 
An  examination  of  the  stomach  showed  that  it  had  eaten  some  small 
rodent,  which  appeared  to  be  a  grasshopper  mouse.  (Barber  and 
Cockerell,  1898,  p.  189.)  The  instance  recorded  by  E.  A.  Goldman 
from  Redrock  of  seven  specimens  being  forced  out  of  a  burrow  in  an 
alfalfa  field  by  water  would  indicate  the  usual  weasel  habit  of  enter- 
ing pocket-gopher  burrows  and,  after  feasting  on  the  occupants, 
using  the  burrows  as  dens.  The  individual  caught  on  Willow  Creek 
in  the  Mogollon  Mountains  was  taken  in  a  trap  set  on  a  log  for  owls 
and  baited  with  a  meadow  mouse.  It  got  into  the  trap  during  the 
daytime,  and,  though  caught  by  the  neck  and  instantly  killed,  its 
stomach  was  empty. 

Breeding  habits. — The  flat  skin  of  an  old  female  that  Gaut 
obtained  from  Edward  Baker  at  Berino  shows  the  arrangement  of 
mammae  to  be  one  pair  of  inguinal  and  three  pairs  of  abdominal,  all 
close  together  and  well  back  on  the  abdomen.  Barber  and  Cockerell 
(1898,  p.  189)  give  a  note  by  J.  J.  Roese,  of  Mesilla  Park,  who 
reported  four  specimens  seen  together  in  a  road  early  in  the  morning 
about  the  end  of  January  or  the  beginning  of  February.  This,  with 
the  development  of  the  sexual  organs  of  a  specimen  obtained  at  that 
time  leads  them  to  believe  that  the  mating  season  was  the  cause  of 
the  four  being  seen  together.  The  specimen  caught  by  the  writer  in 
the  Mogollon  Mountains  on  October  27,  1906,  was  a  slightly  imma- 
ture female  or  a  nearly  full-grown  young  of  the  year,  but  still  in 
the  very  dark-brown  coat  of  the  young,  and  with  a  white  belly,  which 
may  be  a  sign  of  immaturity  or  possibly  the  beginning  of  a  change 
to  a  white  winter  pelage  in  conformity  with  the  snow  fields  on  which 
it  was  taken.  Goldman's  note  of  seven  individuals  killed  as  they 
came  out  of  one  burrow  at  Redrock  is  without  date,  but  this  may  well 
have  been  a  family  of  one  old  and  six  young  that  had  not  yet 
separated. 

Economic  status. — Although  of  limited  distribution  and  generally 
scarce,  these  weasels  are  undoubtedly  of  great  benefit  to  agriculture 
because  of  their  habitual  destruction  of  rodent  pests.  There  seem 
to  be  no  complaints  of  their  destruction  of  poultry,  although  the 
habit  might  be  acquired  if  opportunity  was  offered ;  and  there  is  also 
a  possibility  of  some  injury  to  the  small  game  of  the  valleys,  espe- 
cially quail, 
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MUSTELA  ARIZONENSIS  (Meaens) 
Arizona  Weasel;  Hah-nah-u'na  of  the  Taos  Indians 

Putorius  arizonensis  Mearns,  Bui.  Amer.  Mus.  Nat.  Hist.  3 :  234,  1891. 

Type— Collected  near  Flagstaff,  Ariz.,  June  20,  1886,  by  E.  A.  Mearns. 

General  characters. — A  medium-sized  weasel,  in  summer  plain  brown  above 
with  orange  belly;  in  winter  pure  white,  except  tip  of  tail,  which  is  always 
black. 

Measurements. — Average  of  males:  Total  length,  385;  tail,  144;  hind  foot, 
44.5  millimeters ;  of  females,  358,  130,  and  40  millimeters,  respectively. 

Distribution  and  habitat. — There  are  specimens  of  Arizona  weasels 
from  Kibera  and  Willis  on  the  Upper  Pecos  and  from  Pecos  Baldy 
in  the  Sangre  de  Cristo  Mountains  and  Twining,  and  there  are  also 
many  records  over  the  State  that  indicate  a  much  wider  distribution. 
Near  Twining,  at  10,000  feet  altitude  in  the  Sangre  de  Cristo  Moun- 
tains, McClure  Surber  caught  one  specimen  on  November  19,  1904, 
and  reported  a  number  of  others  seen.  At  that  time  they  were  chang- 
ing from  the  brown  to  the  white  coats,  and  the  miners  said  that 
they  became  snow  white  later  in  the  winter.  In  the  Taos  Mountains 
in  July  and  August,  1904,  weasels  were  seen  at  8,000,  11,400,  and 
12,400  feet,  but  none  was  secured.  In  all  cases  they  were  running 
through  rock  slides,  and  at  the  two  higher  localities  were  starting 
a  panic  among  the  conies,  which  at  their  discovery  squeaked  far  and 
near  with  alarm.  In  the  Pecos  Mountains  one  was  seen  among  the 
rocks  at  12,000  feet,  and  Weller  saw  a  coyote  carrying  one  in  its 
mouth  through  the  park  at  11,500  feet.  A  load  of  fine  shot  scared 
the  coyote  so  that  it  dropped  the  weasel,  which  was  secured  for  a 
specimen.  In  the  San  Juan  Valley  Clarence  Birdseye  reported  a 
few  weasels  at  Farmington,  Fruitland,  Liberty,  and  Shiprock,  but 
did  not  secure  a  specimen.  One  caught  the  previous  winter  near 
Farmington  was  reported  as  pure  white,  except  for  a  yellow  strip 
along  its  back,  which  merely  indicated  that  the  spring  molt  had  set 
in  and  the  brown  fur  was  appearing  along  the  back  before  spreading 
over  the  rest  of  the  body.  From  these  records  it  seems  that  the  range 
of  the  species  is  mainly  in  the  higher  mountains  of  the  State,  but  the 
one  taken  at  Bibera  was  among  the  junipers  in  the  Upper  Sonoran 
Zone.  On  July  2  it  was  nursing  young,  which  were  probably  secreted 
in  the  rocky  ledges  near  by.  It  was  shot  while  running  over  the 
rocks  at  the  edge  of  a  little  flat  where  numerous  pocket  gopher  mounds 
suggested  good  trapping  ground,  but  several  days'  work  in  the 
vicinity  proved  that  not  a  pocket  gopher  was  left  in  all  the  burrows. 
The  weasel  had  evidently  entered  the  burrows  and  cleaned  them  out. 

General  habits. — These  are  sprightly,  active  little  animals,  darting 
quickly  from  one  rock  pile  to  another,  under  bushes  and  logs  or 
through  the  grass  in  pursuit  of  such  prey  as  mice,  chipmunks,  ground 
squirrels,  and  pocket  gophers.  They  are  great  travelers,  apparently 
always  seeking  something  to  kill.  Their  slender  form  enables  them 
to  pass  readily  through  the  burrows  of  most  of  the  small  mammals, 
and  they  kill  many  that  are  much  larger  than  themselves. 

Food  habits. — Blood  and  fresh  meat  from  their  own  killing  form 
the  principal  part  of  their  diet,  and  it  is  rare  to  find  anything  in  their 
stomach  contents  that  can  be  identified,  as  they  reject  bones  and  fur 
and  quickly  digest  the  blood  or  well-masticated  flesh  that  is  eaten. 
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Occasionally  their  droppings  show  mouse  hair,  or  their  lower  in- 
testines contain  a  little  identifiable  hair  of  chipmunks,  pocket 
gophers,  or  ground  squirrels.  Their  constant  and  eager  pursuit  of 
game  would  indicate  that  much  is  killed  for  the  pleasure  of  killing 
rather  than  for  the  necessity  of  food. 

Breeding  habits. — The  females  have  usually  five  pairs  of  mammae, 
all  far  back  on  the  abdominal  and  inguinal  areas.  Of  the  number 
of  young  and  breeding  habits  in  general  there  seems  to  be  little 
known. 

Economic  status. — To  many  persons  the  name  weasel  is  associated 
with  the  destruction  of  poultry  by  some  species  of  the  genus,  and 
some  of  the  larger  weasels  occasionally  do  serious  damage.  Even 
these  small  weasels  may  kill  poultry,  but  so  rarely  that  the  danger 
is  insignificant.  If  overabundant  they  might  become  a  menace  to 
small  game,  but  as  they  are  never  even  common,  the  mischief  they 
may  do  is  insignificant,  while  the  benefit  from  their  constant  war  on 
rodents  is  of  considerable  importance. 

MUSTELA  CICOGNANII  LEPTUS  (Meeeiam) 
Dwaep  Weasel 
Putorius  streatori  leptus  Merriam,  Biol.  Soc.  Wash.  Proc.  1G :  76,  1903. 

Type.— Collected  at  Silverton,  Colo.,  October  20,  1893,  by  J.  Alden  Loring. 

General  characters. — Size  very  small  with  tail  short ;  color  in  summer  plain 
brown  above,  white  below,  in  winter  pure  white,  except  the  tip  of  the  tail, 
which  is  black  at  all  times. 

Measurements. — Type  specimen,  male :  Total  length,  243  ;  tail,  64 ;  hind  foot, 
31  millimeters.  Another  male  from  Twining,  N.  Mex.,  measures  211,  54,  and 
30  millimeters,  respectively.    The  females  are  much  smaller. 

Distribution  and  habitat. — The  little  dwarf  weasel  is  widely  dis- 
tributed throughout  the  high  mountains  of  Colorado  and  northward, 
but  only  one  specimen  has  been  recorded  from  New  Mexico.  This  was 
caught  in  a  mouse  trap  in  a  small  meadow  at  10,700  feet  altitude  a 
few  miles  east  of  the  mining  camp  of  Twining  in  the  Taos  Moun- 
tains, near  the  headwaters  of  the  Hondo  River,  at  the  upper  edge 
of  the  Canadian  Zone. 

General  habits. — An  interesting  account  of  the  habits  of  this  weasel 
is  given  by  Cary  (1911,  pp.  33,  187)  in  his  list  of  the  mammals  of 
Colorado.  To  these  notes  can  be  added  only  the  one  instance  of  its 
capture  in  New  Mexico  previously  mentioned.  The  trap  in  which 
Gaut  took  his  specimen  was  baited  with  a  bit  of  pine-squirrel  meat 
and  set  in  the  runway  of  the  mountain  meadow  mouse  {Microtus 
mordax),  under  overhanging  grass  near  a  little  stream.  The  pre- 
vious night  the  trap  had  caught  a  water  shrew,  and  other  traps  in 
similar  situations  near  by  caught  the  meadow  mice,  which  were  evi- 
dently attracting  the  weasel.  The  trap  was  the  ordinary  mouse  size, 
but  proved  sufficiently  strong  to  kill  this  enemy  of  the  mice. 

After  the  publication  of  Cary's  report  on  Colorado  mammals 
(1911),  a  female  of  this  little  weasel  was  shot  by  a  Mr.  Page  on 
April  18,  1913,  and  found  to  contain  four  small  embryos.  This  note, 
which  was  obtained  by  Lantz,  is  of  especial  importance,  because  of 
the  meager  information  on  the  breeding  time  and  habits  of  weasels. 
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MEPHITIS  MESOMELAS  VARIANS  Gray 
Long-Tailed  Texas  Skunk;  Cue-u-lu'na  of  the  Taos  Indians 
Mephitis  varians  Gray,  Charlesworth's  Mag.  Nat.  Hist.  1 :  581,  1837. 

Type  locality. — Texas. 

General  characters. — Size  rather  large,  tail  very  long,  and  normally  the  two 
white  stripes  on  the  back  rather  narrow. 

Measurements. — Average  of  typical  adult  males:  Total  length,  758;  tail,  393; 
hind  foot,  71  millimeters;  of  adult  females,  681,  376,  and  69  millimeters,  re- 
spectively. 

Distribution  and  habitat. — The  range  of  the  long-tailed  Texas 
skunk  covers  more  than  the  eastern  half  of  New  Mexico,  mainly  in 
the  Upper  and  Lower  Sonoran  Zones.     (Fig.  52.)     Many  of  the 

specimens  from  the  Rio 
Grande  Valley  are  grading 
toward  estor,  but  all  are  re- 
ferred to  varians.  The 
species  is  fairly  common 
over  the  whole  of  this  area, 
but  in  favorable  localities 
of  good  cover  and  abun- 
dant food  they  are  con- 
spicuously more  numerous 
than  in  the  open  and  more 
exposed  areas.  Brushy 
and  weedy  bottoms  along 
the  streams,  gulches,  and 
canyons  are  favorite  situa- 
tions for  skunks,  but  many 
are  found  in  the  open  coun- 
try where,  if  cover  is  not 
provided,  they  burrow  into 
any  bank  or  even  level 
ground  to  obtain  retreats, 
and  hence  are  able  to  oc- 
cupy almost  any  type  of 
land.  In  places  they  ex- 
tend upwards  into  the  Transition  Zone  in  the  mountains,  but  most 
of  the  range  is  over  the  lower  zones. 

General  habits. — The  skunks  are  exceedingly  independent  and 
adaptable  in  their  habits  and  seem  to  thrive  in  any  part  of  the  coun- 
try where  there  is  an  abundant  food  supply.  Though  mainly  noc- 
turnal, they  are  often  seen  abroad  early  in  the  evening  or  after  day- 
light in  the  morning,  but  rarely  during  the  full  glow  of  daylight. 
Their  peculiar  little  plantigrade  tracks  are  conspicuous  along  the 
trails  and  roads,  in  sandy  ground,  or  along  the  margins  of  streams, 
where  they  travel  at  night  in  search  of  food  or  wander  from  place 
to  place  over  their  range.  Usually  the  tracks  lead  to  some  burrow 
of  their  own  construction  or  one  that  some  passing  badger  has  made 
in  search  of  ground  squirrels.  More  often,  however,  they  lead  to 
cavities  in  the  rocks  where  there  are  safe  and  comfortable  retreats 
in  which  to  sleep  during  the  day.  Again,  a  cactus  patch  or  dense 
thicket  will  furnish  temporary  cover  from  which  to   make  their 


Figure  52. — Distribution  of  2-striped  skunks  in 
New  Mexico  :  1,  Mephitis  mesomelas  varians;  2, 
M.   mesomelas  est or ;  3,  H.  hudsonica 
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nightly  rounds.  Occasionally  one  will  take  up  its  residence  under  the 
floor  of  some  settler's  cabin  or  among  the  outbuildings  and  stacks 
of  the  farmyard.  Like  many  hunting  animals,  skunks  are  great  wan- 
derers and  do  not  necessarily  return  to  the  same  retreat  each  night. 
Their  short  legs  and  slow  racking  gait  make  impossible  the  rapid 
journeys  of  many  of  the  other  hunting  mammals,  but  the  lines  of 
tracks  are  often  found  following  a  trail  or  road  for  several  miles  at  a 
steady  pace  that  would  indicate  considerable  perseverance  in  these 
handicapped  travelers.  Their  confidence  in  their  ever-ready  weapon 
of  defense  seems  to  make  them  free  to  go  and  come  as  they  choose. 
On  meeting  any  larger  animals  in  the  trail  they  generally  consider  it 
unnecessary  to  turn  aside,  apparently  expecting  everyone  to  get  out 
of  their  way.  This  may  be  partly  due  to  their  limited  range  of  vision 
and  the  fact  that  most  animals  do  get  out  of  their  way.  Their  prin- 
cipal enemies  are  dogs  and  man,  but  they  are  occasionally  attacked 
by  eagles,  owls,  and  some  of  the  larger  carnivores. 

Food  habits. — Along  the  east  side  of  the  Organ  Mountains,  where 
Gaut  collected  a  number  of  specimens  and  reported  them  numerous 
about  the  edges  of  Parker  Lake  at  night,  the  stomach  of  one  skunk 
was  found  to  contain  meat  and  hair  of  some  dead  horse  or  cow.  In 
Water  Canyon,  on  the  side  of  the  Magdalena  Mountains,  E.  A.  Gold- 
man caught  one  and  found  its  stomach  well  filled  with  meat,  which 
had  been  used  for  baiting  the  trap,  but  in  addition  a  number  of 
fragments  of  black  beetles  and  a  small  quantity  of  chewed  sticks, 
which  had  been  swallowed  while  trying  to  make  its  escape.  At 
Carlsbad  in  September,  1901,  they  were  found  abundant  along  the 
Pecos  River  Valley  among  the  ranches,  and  their  tracks  were  seen 
every  morning  along  the  roads  and  trails;  wherever  there  was  rich 
mellow  soil  the  little  holes  where  they  had  dug  beetles  and  grubs 
dotted  the  ground.  In  an  old  stack  yard  on  one  of  the  ranches  they 
were  digging  over  the  decayed  hay  at  night,  and  one  caught  there 
had  its  stomach  full  of  larvae  and  beetles.  Near  Albuquerque,  M.  E. 
Musgrave  examined  a  skunk  that  had  been  robbing  a  beehive  and 
found  in  its  stomach  150  honeybees.  The  examination  of  many  stom- 
achs of  this  species  shows  a  considerable  portion  of  its  food  to  con- 
sist of  mice  and  other  small  rodents,  in  addition  to  any  fresh  or  stale 
meat  that  they  can  pick  up  and  a  large  proportion  of  insects  and 
insect  larvae.  The  scattered  excrement  along  their  trails,  which 
gives  a  better  summary  of  their  food  material,  is  very  largely  com- 
posed of  insect  remains,  such  as  legs  and  wings  of  grasshoppers, 
shells  of  beetles,  and  the  hard  parts  of  a  great  variety  of  ground- 
dwelling  insects.  On  rare  occasions  poultry  and  eggs  are  included  in 
their  diet,  and  they  are  also  fond  of  berries  and  cactus  fruit. 

Breeding  habits. — The  mammae  in  this  species  of  skunk  are 
arranged  in  6  pairs — 1  pair  of  inguinal,  2  pairs  of  abdominal,  and 
3  pairs  of  pectoral.  The  average  number  of  young  is  not  definitely 
known,  but,  judged  from  the  number  of  mammae,  it  is  probably 
at  least  six  to  a  litter. 

Hibernation. — In  autumn  the  skunks  all  become  very  fat,  and  in 
the  northern  part  of  their  range  generally  hibernate  during  the  cold 
part  of  winter.  They  undoubtedly  do  so  through  the  more  elevated 
parts  of  New  Mexico,  but  in  the  lower  valleys  they  are  apparently 
active  throughout  the  year.    On  the  west  slope  of  the  Organ  Moun- 
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tains  skunk  tracks  were  common  in  the  canyon  in  November,  1908, 
and,  on  the  east  slope  of  these  mountains  and  around  Parker  Lake, 
Gaut  found  them  common  and  collected  specimens  in  January,  1903, 
and  also  in  the  vicinity  of  Tularosa  during  December,  1902.  The 
same  year  in  the  San  Andres  Mountains  on  the  north  slope  of 
Salinas  Peak  at  6,000  feet  altitude,  where  they  were  reported  as  com- 
mon, he  was  unable  to  find  any  trace  of  them  in  December.  It  is 
probable  that  they  do  hibernate  even  in  the  valleys  during  any  un- 
usually cold  winter  weather,  but  that  the  duration  of  the  hibernating 
period  is  generally  short  and  irregular. 

Economic  status. — In  their  food  habits  and  relation  to  agriculture 
the  skunks  are  mainly  beneficial,  doing  far  more  good  in  their  de- 
struction of  small  rodents  and  great  numbers  of  insects  than  could 
be  balanced  by  the  little  mischief  they  do  at  rare  intervals  in  the 
poultry  yard  and  in  the  slight  destruction  of  the  eggs  of  game  birds. 
In  number  of  individuals  they  probably  outrank  all  other  fur-bearing 
animals  of  New  Mexico,  and,  while  their  skins  are  not  very  valuable, 
skunk  fur  for  the  State  probably  yields  the  highest  cash  return  of 
any  fur.  Skins  with  the  maximum  of  black  and  minimum  area  of 
white  bring  the  highest  price.  The  flesh  of  the  skunk  is  tender,  rich, 
and  of  good  flavor  and  by  many  persons  is  considered  a  delicacy. 
There  is  generally,  however,  a  strong  prejudice  against  using  it  for 
food,  but  there  should  be  no  objection  to  such  use.  At  times  when 
skunks  get  too  friendly  around  ranch  buildings  and  cause  disturbance 
by  their  powerful  and  offensive  odor  it  is  necessary  to  kill  them,  but, 
on  the  whole,  they  are  extremely  interesting  and  valuable  animals 
that  should  be  given  the  intelligent  protection  of  popular  sentiment. 

Method  of  hilling. — By  shooting  a  skunk  through  the  spinal  col- 
umn back  of  the  shoulders  or  breaking  its  back  with  a  blow  of  a 
club,  it  is  quickly  killed  and  the  posterior  muscles  are  paralyzed  so 
that  the  scent  glands  can  not  be  discharged.  When  properly  killed  a 
skunk  has  no  more  odor  than  a  rabbit. 

MEPHITIS  MESOMELAS  ESTOR  Merkiam 
Arizona  Skunk 

Mephitis  est  or  Merriam,  North  Amer.  Fauna  No.  3,  p.  81,  1890. 

Type. — Collected  at  San  Francisco  Mountain,  Ariz.,  August  7,  1880,  by  Vernon 
Bailey. 

General  characters. — Size  rather  small,  tail  conspicuously  shorter  than  in 
varians  and  white  stripes  on  back  wider. 

Measurements. — Average  of  adult  males :  Total  length,  639 ;  tail,  208 ;  hind 
foot,  69  millimeters.  Females :  580,  273,  and  63  millimeters,  respectively. 
Weight  of  type,  adult  male  and  very  fat,  6%  pounds.  Four  males  caught 
November  2  at  Fruitland,  N.  Mex.,  by  Clarence  Birdseye  weighed  3,  4,  6,  and  6 
pounds,  respectively. 

Distribution  and  habitat. — The  small  and  very  white  Arizona 
skunks  are  common  over  practically  all  extreme  western  New  Mexico, 
and  in  the  Rio  Grande  Valley  grade  into  the  larger  darker  varians 
of  the  eastern  part  of  the  State.  (Fig.  52.)  Specimens  from  the 
San  Juan  Valley,  Zuni,  Datil,  Mogollon,  and  Animas  Mountain 
regions  are  all  referred  to  estor,  although  in  a  large  series  of  skulls 
from  the  Gila  National  Forest  the  variation  in  size  is  considerable, 
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and  a  number  of  individuals  can  be  selected  that  could  better  be 
referred  to  varums.  In  the  Rio  Grande  Valley,  San  Andres  and 
Manzano  Mountains  there  are  also  small  specimens  that  could  be 
referred  to  estor,  but  the  greater  number  are  intermediate  or  typical 
varians.  The  intergradation  seems  to  extend  over  a  wide  area  and 
to  be  very  gradual,  so  that  no  dividing  line  can  be  drawn,  and  it  is 
only  in  the  western  part  of  the  State  that  all  the  specimens  can  be 
considered  typical  estor. 

At  Deming,  in  December,  1889,  their  tracks  were  found  along  the 
sandy  borders  of  the  Mimbres  River,  and  in  1908  E.  A.  Goldman 
reported  them  there  but  not  very  common.  In  the  Animas  Moun- 
tains he  found  them  rather  scarce,  although  more  numerous  around 
ranch  buildings.  A  specimen  was  taken  in  the  canyon  at  5,800  feet 
and  tracks  were  seen  up  to  7,500  feet.  In  the  Burro  Mountains  Gold- 
man found  them  abundant  along  cliffs  and  rocky  ravines,  where  their 
tracks  and  other  signs  were  seen  in  sandy  places  and  where  they  had 
been  digging  over  the  ground  in  search  of  insects.  The  stomachs  of 
those  caught  contained  only  meat  used  for  trap  bait,  but  their  excre- 
ment found  around  the  entrance  of  their  dens  was  composed  largely 
of  insect  shells.  In  the  Mogollon  Mountains  he  caught  one  at  8,000 
feet  and  saw  their  tracks  and  found  where  they  had  been  digging  for 
insects  still  higher  on  the  range.  They  were  said  to  occur  at  Alma, 
Dry  Creek,  Pleasanton,  and  Glenwood  in  the  upper  Gila  Valley  and 
at  Joseph  still  farther  up  the  San  Francisco  River.  In  the  Gila 
National  Forest  region  they  were  found  common  throughout  the 
Transition  and  the  Upper  Sonoran  Zones,  and  tracks  of  skunks  were 
seen  commonly  along  the  trails  in  the  gulches  and  canyons.  In 
Luna  Valley  they  were  especially  numerous,  and  dead  carcasses  were 
often  seen  where  poison  bait  had  been  put  out  for  wolves  and  coyotes. 
In  the  Datil  Mountains,  Hollister  reported  them  as  occasionally  seen, 
and  he  collected  one  skull  high  up  in  the  range.  E.  A.  Goldman  col- 
lected one  high  up  in  the  Zuni  Mountains,  and  at  Wingate  he  re- 
ported them  as  very  scarce.  At  San  Raphael  near  the  eastern  end  of 
the  Zuni  Mountains  the  writer  found  them  rather  common  around 
the  old  adobe  houses  of  the  village,  where  they  often  left  unpleasant 
reminders  of  their  presence.  In  the  Chuska  Mountains  they  were 
common,  and  their  tracks  and  signs  were  seen  in  the  canyons  and  up 
to  near  the  top  of  the  mountains  at  8,800  feet.  In  the  San  Juan 
Valley  they  are  common  along  the  brushy  river  bottoms,  along  the 
ranches,  and  along  the  cliffs  at  the  sides  of  the  valley. 

General  habits. — In  habits  these  skunks  do  not  differ  essentially 
from  varians,  except  as  they  occupy  different  types  of  country  and 
adapt  themselves  to  local  conditions.  They  seem  to  prefer  rocky 
situations  along  the  base  of  cliffs  or  in  canyons,  where  they  find 
safe  retreats  and  comfortable  dens  in  which  to  live.  At  night  they 
hunt  along  the  trails  and  the  banks  of  streams  and  lagoons  for  their 
varied  mammal  and  insect  food.  They  are  great  burrowers,  but 
apparently  do  not  climb  trees.  Their  presence  is  most  frequently 
made  known  by  their  tracks  in  the  dusty  trails  or  by  the  strong 
odor  left  where  some  unfriendly  dog  or  other  animal  has  disturbed 
them.  They  are  not  infrequently  seen  lying  dead  along  the  sides 
of  the  road  or  trail,  where  some  passerby  has  tried  his  rifle  or  re- 
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volver  on  them  just  for  the  fun  of  shooting  something.  Many  of 
the  people  in  the  country  formerly  believed  that  the  bite  of  the 
skunk  conveyed  hydrophobia  and  use  this  as  an  excuse  for  killing 
them  on  every  possible  occasion.  Though  any  skunk  affected  with 
rabies  may  convey  the  disease  to  any  animal  it  bites,  this  is  no  more 
true  with  skunks  and  is  much  less  common  with  them  than  with 
dogs,  coyotes,  and  other  animals  that  after  inoculation  give  the  dis- 
ease to  others.  The  writer  has  many  times  slept  on  the  ground  in 
camp  where  these  skunks  were  often  heard  pattering  about  his  bed 
at  night,  but  in  no  case  did  they  ever  offer  to  bite  or  molest  him 
or  any  other  member  of  the  parties  with  which  he  camped.  Through 
many  seasons  of  field  work  within  the  range  of  these  skunks  the 
negative  evidence  of  hydrophobia  being  endemic  among  them  seems 
of  considerable  weight. 

Near  Fruitland,  Clarence  Birdseye  reported  them  as  unusually 
abundant  in  November,  1908,  and  said  that  at  least  one  man  was 
regularly  engaged  in  trapping  them  for  their  fur.  Birdseye  caught 
3  specimens  in  traps,  1  on  a  trail  through  a  piece  of  brush  near  the 
river,  1  in  an  unused  house  near  the  ranch,  and  another  in  a  trap 
set  near  the  edge  of  a  prairie-dog  burrow  at  the  edge  of  town. 
At  wood-rat  nests  in  the  sandstone  ledges  a  mile  back  from  the 
river  at  Fruitland  and  Shiprock,  he  reported  much  skunk  excrement, 
composed  principally  of  the  remains  of  various  insects.^  At  Blanco 
a  few  days  later  he  reported  them  as  common  and  said  that  they 
did  considerable  damage  on  the  ranches  by  killing  chickens  and 
eating  eggs.  The  stomach  of  one  caught  among  the  willows  near 
the  river  contained  principally  insects,  mostly  grasshoppers. 

Breeding  habits. — There  are  records  of  four  and  five  fetuses  in 
this  species,  but  probably  these  do  not  represent  the  normal  number 
of  a  litter  in  adult  breeding  females.  Evidently  but  one  litter  is 
raised  in  a  season,  and  the  young  are  almost  full-grown  skunks  by 
the  time  their  fur  is  prime  in  October  and  November. 

Hibernation. — Like  other  species  these  skunks  become  extremely 
fat  in  autumn  and  in  the  higher  and  colder  parts  of  their  range 
undoubtedly  hibernate  for  a  considerable  length  of  time  during 
winter.  In  the  valleys,  however,  they  seem  to  be  active  throughout 
the  winter,  at  least  during  mild  weather.  At  Deming  their  tracks 
were  found  in  the  sand  in  December,  and  specimens  were  collected 
on  the  Gila  National  Forest  by  Hotchkiss  in  December  and  Febru- 
ary, and  in  the  San  Juan  Valley  at  Fruitland  and  Blanco  by  Birds- 
eye  in  November. 

Economic  status. — The  skins  of  this  species  are  less  valuable  than 
are  the  larger  and  blacker  varians  and  hudsonicus  farther  east,  but  a 
large  number  are  marketed  each  year  for  fur,  and  the  abundance  of 
the  animals  makes  them  one  of  the  most  important  fur  bearers  of  the 
region.  A  great  part  of  their  range  is  grazing  land  or  national  forest, 
but  in  places,  as  in  the  San  Juan  Valley,  where  extensive  agricultural 
areas  are  intensively  cultivated  by  irrigation,  the  skunks  may  do  some 
slight  damage  to  poultry  and  cause  some  unpleasant  odors  around  the 
ranch  buildings.  On  the  other  hand,  they  are  constantly  destroying 
great  numbers  of  injurious  insects  and  rodents,  so  that  on  the  whole 
their  record  may  stand  as  mainly  beneficial. 
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A,  Northern  Plains  skunk  (Mephitis  hudsonica)  at  Crested  Butte,  Colo,  (photo  by  E.  R.  Warren); 
B,  Mexican  raccoon  (Procyon  lotor  meiicanus)  in  hackberry  tree  near  Tucson,  Ariz. 
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MEPHITIS  HUDSONICA  Richardson 
Northern  Plains  Skunk 

Mephitis  americana  var.  hudsonica  Richardson,  Fauna  Boreali- Americana  1 : 
55,  1829. 

Type  locality. — Plains  of  Saskatchewan,  Canada. 

General  characters. — Size  very  large ;  tail  heavy,  black  at  end  ;  back  with  two 
white  stripes  of  medium  width  and  length ;  skull  heavy  and  wide. 

Measurements. — Typical  adult  males:  Total  length,  726;  tail,  268;  hind  foot, 
82  millimeters.     Females:  602,  250,  and  71  millimeters,  respectively. 

Distribution  and  habitat. — The  large  dark  Northern  Plains  skunk 
(pi.  19,  A)  occupies  an  extensive  area  over  the  plains  country  and 
extends  southward  through  the  high  valleys  of  Colorado  into  northern 
New  Mexico.  (Fig.  52.)  Specimens  from  Moreno  Valley  at  7,800 
feet  on  the  east  slope  of  Taos  Pass,  from  Lake  Burford  (Stinking 
Springs  Like)  on  the  Jicarilla  Indian  Keservation,  and  from  the 
Capitan  Mountains  are  referable  to  this  species.  The  skunks  reported 
from  the  Transition  Zone  in  the  Pecos,  San  Juan,  and  Jemez  Moun- 
tains are  undoubtedly  of  this  form,  but  no  specimens  were  taken.  It 
is  also  probable  that  those  reported  on  the  Transition  Zone  top  of  the 
Sacramento  Range  may  be  of  this  form,  as  the  country  is  very  similar 
to  the  rest  of  the  area  occupied  by  the  species,  and  those  from  the 
Capitan  Mountains  would  indicate  their  continuation  through  the 
rest  of  the  range.  Apparently  they  do  not  go  below  the  Transition 
Zone,  nor  to  any  extent  into  the  Canadian  Zone  above.  Near  the 
headwaters  of  the  Pecos  they  were  reported  up  to  8,000  feet  in  the 
yellow-pine  forest. 

General  habits. — In  Moreno  Valley  one  was  caught  September  13 
at  the  edge  of  the  yellow-pine  forest,  where  it  had  been  digging  in 
the  mellow  earth  for  insect  larvse  and  possibly  for  mice.  It  was  then 
very  fat,  and  the  fur  was  dense  and  full.  At  Stinking  Springs  Lake 
(now  Lake  Burford),  in  September,  1904,  their  tracks  were 
abundant  along  the  rocky  cliffs,  in  the  trails  along  the  gulches  and 
along  the  edge  of  the  tule-bordered  lakes.  Four  specimens  that 
were  trapped  were  all  very  fat,  and  their  food  was  shown  by  the 
examination  of  the  stomach  contents  to  be  mainly  insects,  chiefly 
grasshoppers,  crickets,  and  beetles.  Their  excrement  scattered  along 
the  trails  was  also  composed  mainly  of  the  hard  parts  of  insects. 
The  abundance  of  these  skunks  around  the  lakes  where  great  numbers 
of  ducks  and  other  waterfowl  breed  in  summer  suggest  a  possible 
danger  to  the  eggs  and  young  of  the  birds  in  this  important  breeding 
ground.  The  same  species  in  North  Dakota,  where  they  congregate 
in  unusual  numbers  along  the  borders  of  the  lakes  in  summer,  is 
known  to  be  very  destructive  to  eggs  and  young  of  breeding  water 
birds,  and  in  the  evenings  the  writer  has  watched  them  frantically 
searching  through  the  tules  and  tall  grass  for  nests. 

Breeding  habits. — These  skunks  are  prolific  breeders,  although 
they  raise  but  one  litter  of  young  in  a  season  and  have  none  too 
much  time  for  that  between  their  long  winter  sleeps.  The  mammae 
are  arranged  in  6  pairs — 1  pair  of  inguinal,  2  of  abdominal,  and  3 
of  pectoral — and  litters  of  4,  6,  and  7  young  have  been  recorded. 
It  is  probable  that  at  times  the  families  are  even  larger  than  this, 
but  in  any  case  they  seem  to  multiply  rapidly  enough  to  maintain 
their  abundance. 
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Economic  status. — On  account  of  their  large  size,  dark  color,  and 
very  full  pelage,  these  skunks  are  among  the  most  valuable  for  fur. 
Some  individuals  are  almost  entirely  black,  and  occasionally  one 
may  be  found  with  no  trace  of  white.  They  probably  offer  the  best 
stock  from  which  to  select  choice  breeding  skunks  for  fur  farms, 
and  if  properly  handled  are  easily  raised  in  considerable  numbers. 

MEPHITIS  MACROURA  MILLERI  Meabns 
Northern  Hooded  Skunk 
Mephitis  milleri  Mearns,  U.  S.  Natl.  Mus.  Proc.  20 :  467,  1897. 

Type. — Collected  at  Fort  Lowell,  near  Tucson,  Ariz.,  November  13,  1893,  by 
F.  X.  Holzner. 

General  characters. — Compared  with  other  species  of  Mephitis,  this  is  a 
small,  slender  skunk  with  a  very  long  tail.  The  long  hairs  of  the  neck  and 
back  of  head  often  form  a  cape  or  hood,  which  is  usually  white.  In  some 
species  the  whole  back,  top  of  tail,  and  a  narrow  stripe  along  each  side  are 
white.  In  others  the  white  is  reduced  to  a  narrow  stripe  along  each  side,  and 
the  whole  back  and  top  of  tail  are  black.  The  diverging  white  lines  on  the  back 
of  the  common  skunk  are  rarely  seen  in  this  species,  but  a  white  stripe  between 
the  eyes  is  usually  present. 

Measurements. — Average  of  typical  adult  males  :  Total  length,  672  ;  tail,  359 ; 
hind  foot,  65  millimeters.     Females:  66S,  357,  and  61  millimeters,  respectively. 

Distribution  and  habitat.  —  Specimens  of  the  northern  hooded 
skunk  have  been  collected  in  New  Mexico  at  Redrock  and  Gila  and 
at  Cloverdale  ranch  in  the  Animas  Valley,  and  in  1906  the  writer 
saw  a  dead  one,  which  was  not  saved,  in  the  valley  of  the  Mimbres, 
about  7  miles  above  Mimbres  post  office.  Apparently  this  is  a  Lower 
Sonoran  species  occupying  the  valley  country  of  southwestern  New 
Mexico  and  southern  Arizona. 

General  habits. — In  habits  these  white-sided  skunks  are  rather 
more  active  and  sprightly  than  are  the  heavier  species  of  Mephitis, 
but  they  do  not  approach  in  weasellike  motions  the  little  spotted 
skunks.  They  are  generally  found  along  the  stream  valleys  or  in 
canyons,  where  they  follow  the  trails  and  resort  to  rocky  ledges  or 
brushy  bottoms  for  cover  and  concealment  during  the  day.  At  Red- 
rock  E.  A.  Goldman  collected  four  specimens  in  September  and 
October,  1908,  in  the  woods  along  the  river  and  along  the  base  of 
cliffs.  At  Gila,  farther  up  the  river,  he  collected  three  specimens 
October  11,  1908,  and  reported  their  tracks  numerous  in  fields  and 
along  the  trails  in  the  valley  bottom.  The  stomach  of  one  of  these 
caught  near  the  river  was  well  filled  with  fragments  of  large  black 
beetles,  but  the  stomachs  of  the  others  were  all  empty,  except  for 
bark  and  sticks,  which  they  had  chewed  up  while  in  the  traps.  The 
food  habits  are  apparently  not  very  different  from  those  of  other 
skunks  of  the  genus,  but  little  is  actually  known  concerning  them. 

Breeding  habits. — In  this  group  the  mammae  are  arranged  in  5 
pairs — 2  pairs  of  inguinal,  1  pair  of  abdominal,  and  2  pairs  of  pec- 
toral— and  5  embryos  have  been  recorded  in  females  taken  for 
specimens. 

Hibernation. — There  seem  to  be  no  data  as  to  the  hibernation  of 
these  skunks,  but  specimens  have  been  taken  in  November,  Decem- 
ber, and  February,  and  it  seems  doubtful  whether  they  do  regularly 
hibernate  in  the  warm  valleys  which  they  occupy. 
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Economic  status. — The  fur  of  this  species  is  very  long  and  light, 
and  while  generally  considered  of  no  great  value,  it  is,  however,  in 
prime  individuals  very  soft  and  fine  and  probably  well  worth  culti- 
vating for  its  length  and  airy  texture.  The  good  that  these  skunks 
may  do  in  destroying  insects  is  probably  of  considerable  importance 
locally  and  may  overbalance  their  occasional  mischief  in  destroying 
poultry  or  the  eggs  of  game  birds. 

CONEPATUS  MESOLEUCUS  MEARNSI  Merriam 
Hog-nosed  Skunk  ;  Mearns's  Conepatus 
Conepatus  mesoleucus  mearnsi  Merriam,  Biol.  Soc.  Wash.    Proc.  15 :  163,  1902. 

Type. — Collected  at  Mason,  Tex.,  February  20,  1886,  by  Ira  B.  Henry. 

General  characters. — Conepatus  is  a  large  skunk,  with  long  naked  nose,  very 
long  claws,  brownish-black  body,  and  solid  white  back  and  tail. 

Measurements. — Adult  male :  Total  length,  670 ;  tail,  290 ;  hind  foot,  75  milli- 
meters.   Adult  female :  62S,  243,  and  72  millimeters,  respectively. 

Distribution  and  habitat. — There  are  specimens  of  the  hog-nosed 
skunk  in  the  Biological  Survey  collection  from  the  San  Andres, 
Capitan,  and  Jicarilla  Mountains;  from  Lake  Valley,  Hillsboro, 
head  of  Mimbres,  and  Diamond  Creek.  A  specimen  recorded  by 
Barber  (1902,  p.  192)  from  the  west  base  of  the  Sandia  Mountains 
in  a  canyon  18  miles  east  of  Albuquerque  gives  the  northernmost 
limit  of  the  known  range  of  the  species  in  the  State.  It  is  mainly 
confined  to  the  Lower  Sonoran  valleys  and  the  hot  canyons  around 
the  foothills  of  the  desert  mountains. 

General  habits. — Near  the  head  of  the  Rio  Mimbres  Valley,  in  the 
bottom  of  the  canyon,  the  writer  found  two  of  these  skunks  dead,  evi- 
dently from  eating  poison  put  out  for  wolves.  A  few  scattered  mes- 
quite  bushes  at  this  place  showed  that  they  were  not  much  out  of 
their  zone.  At  Lake  Valley  E.  A.  Goldman  collected  one  at  the  edge 
of  a  wet  field.  In  the  northwest  foothills  of  the  Jicarilla  Mountains, 
Gaut  collected  one  at  a  crevice  in  the  rocks,  where  great  numbers  of 
chicken  feathers  were  scattered  about,  and  at  a  ranch  near  by  chick- 
ens had  been  missing  at  frequent  intervals.  In  the  canyon  east  of 
Albuquerque,  Barber  caught  an  immature  specimen  in  a  trap  baited 
with  carrion,  but  was  not  able  to  catch  any  more  in  several  weeks' 
trapping  at  the  locality.     (Barber,  1902,  p.  192.) 

Although  these  skunks  seem  to  be  common  over  most  of  the  lower 
Sonoran  area  of  New  Mexico,  they  are  not  often  collected,  as  they 
seem  to  prefer  their  natural  food  supply  of  beetles  and  larvae  to  the 
ordinary  trap  bait.  Occasionally  one  is  seen  in  the  evening  trotting 
along  the  trails  in  a  very  skunklike  fashion,  and  if  closely  ap- 
proached the  familiar  method  of  defense  is  exhibited.  This  natural 
weapon  is  fully  as  powerful  and  effective  as  that  of  any  skunk  and  in 
no  way  distinguishable  from  them.  Their  peculiar,  long,  flexible 
nose  apparently  adapts  them  to  the  successful  capture  of  an  abundant 
supply  of  ground  beetles,  which  make  shallow  burrows  in  the  mellow 
soil  of  the  valleys.  In  this  habit  they  perhaps  differ  somewhat  .from 
the  skunks  in  a  more  exclusive  diet,  but  they  are  by  no  means 
restricted  to  this  fare. 

Food  habits. — In  Texas,  where  the  writer  had  a  better  chance  to 
study  the  habits  of  these  skunks,  their  food  was  found  to  be  mainly 
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large  beetles  and  their  larvae,  mingled  with  grasshoppers,  crickets, 
and  the  ripe  fruit  of  the  pricklypear.  It  is  evident  that  they  will  eat 
any  kind  of  meat,  fresh  or  stale,  and  capture  poultry  or  small  game 
that  comes  in  their  way,  but  apparently  their  food  is  mainly  insects. 

Breeding  habits. — Of  the  actual  breeding  habits  of  this  species 
little  seems  to  be  known.  The  arrangement  of  mammae  in  3  pairs — 
1  pair  of  inguinal  and  2  pairs  of  pectoral — would  indicate  small 
litters  of  young. 

Hibernation. — These  skunks  sometimes  become  moderately  fat,  and 
it  is  not  improbable  that  they  hibernate  for  a  brief  time  in  the  colder 
parts  of  their  range.  In  most  of  the  warm  valleys  that  they  occupy, 
however,  there  is  little  excuse  for  their  taking  a  winter  vacation 
except  for  short  periods  of  unusual  cold. 

Economic  status. — With  their  short,  harsh  fur,  nearly  half  of 
which  is  white  and  the  rest  a  rusty  black,  their  skins  are  of  little 
value.  Their  insectivorous  habits  make  them  of  considerable  value 
to  agriculture  and  probably  more  than  counterbalance  the  occasional 
mischief  they  do  to  poultry  and  some  possible  destruction  of  eggs  of 
game  birds.  Most  of  their  range,  however,  is  over  the  desert  valleys 
where  no  agriculture  is  possible  and  where  they  are  of  no  great 
economic  importance. 

CONEPATUS  MESOLEUCUS  VENATICUS  Goldman 
Arizona  Hog-nosed  Skunk 

Conepatus  mesolewcus  venaiticus  Goldman,  Jour.  Mammal.  3 :  40,  February, 
1922. 

Type. — Collected  at  Blue  River  (12  miles  south  of  Blue),  Ariz.,  September 
1,  1914,  by  E.  A.  Goldman. 

General  characters. — Similar  to  C.  m.  mearnsi  but  small  and  with  relatively 
narrow  skull. 

Measurements. — Type  specimen,  old  male:  Total  length,  630;  tail,  230;  hind 
foot,  76  millimeters. 

Distribution  and  habitat. — The  Arizona  hog-nosed  skunk  barely 
comes  into  the  southwestern  corner  of  New  Mexico,  where  a  speci- 
men from  the  Animas  Valley  and  one  from  Dry  Creek  near  the  Gila 
River  are  referred  to  it.  Others  from  the  Mimbres  Valley  show 
characters  grading  toward  it,  but  are  referred  to  mearnsi. 

SPILOGALE  ARIZONAE  Mearns 
Arizona  Spotted  Skunk 
Spilogale  phenax  arizonae  Mearns,  Bui.  Amer.  Mus.  Nat.  Hist.  3 :  256,  1891. 

Type. — Collected  at  Fort  Verde,  Ariz.,  March  13,  18S6,  by  E.  A.  Mearns. 

General  characters. — Much  striped  and  spotted,  and  light,  slender,  active, 
little  animals,  quite  different  from  the  slow  heavy  Mephitis  and  Conepatus, 
but  with  the  same  bushy  tails  and  powerful  odor.  There  are  usually  four 
narrow  white  stripes  along  the  front  half  of  the  back,  while  the  rump  is  vari- 
ously spotted  with  white  and  usually  the  terminal  half  or  quarter  of  the  tail 
is  white.    Body  color  black. 

Measurements. — Typical  male  specimens :  Total  length,  422 ;  tail,  151 ;  hind 
foot,  45  to  46  millimeters.  Adult  females :  380,  148,  and  40  millimeters, 
respectively. 

Distribution  and  habitat. — Specimens  examined  in  the  Biological 
Survey  collection  from  the  Animas  Mountains,  Hachita,  Deming, 
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Burro  Mountains,  Redrock,  and  head  of  Mimbres  River  show  the 
range  of  the  Arizona  spotted  skunk  to  cover  at  least  the  southwestern 
part  of  New  Mexico.  (Fig.  53.)  Farther  limits  of  its  range  are 
not  known,  but  as  some  form  of  spotted  skunk  is  found  over  practi- 
cally all  the  low  country  of  the  State,  the  range  of  some  of  the  species 
is  more  extensive  than  is  shown  by  the  present  limited  series  of 
specimens.  These  little  skunks  occupy  both  the  Upper  and  the  Lower 
Sonoran  Zones  and  within  their  limits  are  generally  found  where 
there  is  any  protecting  cover.  They  prefer  rocky  canyons  and  cliffs, 
but  are  common  also  in  brushy  gulches  and  the  timbered  foothill 
country,  where  occasional  thickets  or  rock  piles  afford  protection. 
They  even  wander  in  the  open  valleys  to  some  extent  and  make  use 
of  any  weed  patch,  cactus  bed,  or  burrow  in  a  gulch  bank  for  pro- 
tection from  enemies  and 
the  midday  heat  and  glare 
of  a  desert  region.  At  Cliff 
and  Glenwood  they  were 
said  to  be  fairly  common 
along  the  brushy  bottoms 
of  the  Gila  and  San  Fran- 
cisco Rivers,  and  near  the 
head  of  the  Mimbres  the 
writer  found  one  dead  in 
the  bottom  of  the  canyon, 
where  it  had  evidently 
eaten  poison  placed  for 
wolves.  E.  A.  Goldman 
caught  one  at  a  ledge  of 
rocks  on  the  slope  of  a  low 
hill  near  Hachita,  another 
among  some  rocks  at  the 
base  of  the  Little  Florida 
Mountains  just  south  of 
Deming,  and  one  in  a  cliff 
in  the  Burro  Mountains. 
In  the  Animas  Mountains 
Goldman  and  Birdseye 
caught  them  in  the  canyon  at  5,800  feet,  others  higher  up,  and  one 
near  the  summit  of  Animas  Peak. 

General  habits. — In  the  arrangement  and  practical  use  of  their 
powerful  and  offensive  odor,  these  little  animals  are  very  like  the 
other  skunks.  It  is  possible  that  there  is  a  difference  in  their  odor 
from  that  of  Mephitis,  but  in  its  full  strength  this  difference  is 
obscured.  In  a  light  trace  of  the  odor  there  is  perhaps  a  foxlike 
suggestion.  In  general  habits  they  are  bright,  quick,  and  active,  with 
larger  eyes  and  more  intelligent  expression  than  the  other  skunks 
have.  They  climb  trees  readily,  and  about  old  cabins  or  even 
occupied  log  houses  they  will  run  over  the  logs  and  walls  and  roofs 
with  great  freedom,  sometimes  giving  considerable  annoyance  to  the 
occupants.  In  the  woods  they  seem  to  enjoy  running  over  logs  and 
sometimes  make  their  homes  in  hollow  trees  or  under  logs  or  brush 
heaps,  but  more  often  in  the  little  caves  and  cavities  among  the 


Figure  53. — Distribution  of  spotted  skunks  in 
New  Mexico:  1,  Spilogale  tenuis;  2,  S.  arizonae 
arizonae;  3,  8,  leucoparia, 
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rocks.  They  are  mainly  nocturnal  but  are  sometimes  seen  out  hunting 
early  in  the  twilight  or  at  dawn.  They  are  easily  caught  in  traps 
baited  with  any  kind  of  meat,  bird  feathers,  or  rabbit  fur  set  among 
the  trails  or  cliffs  where  they  run.  In  traps  they  rarely  discharge 
their  scent,  and  if  killed  by  shooting  through  the  spinal  column 
or  with  a  quick  blow  across  the  back  they  usually  may  be  taken  out  of 
the  trap  without  any  perceptible  odor.  Naturally  they  seem  to  be 
gentle  and  not  much  afraid,  and  often  when  trapped  they  will  allow 
one  to  approach  quietly  to  within  a  few  feet  without  using  their 
weapon  of  defense. 

Among  the  residents  of  the  country  they  are  often  spoken  of  as 
hydrophobia  skunks  or  sometimes  as  "  phoby  "  skunks,  and  there  is 
a  very  general  belief  that  their  bite  will  always  convey  rabies.  At 
Lordsburg  it  was  reported  that  a  man  there  who  was  bitten  on  the 
arm  by  a  skunk  died  of  hydrophobia  five  or  six  years  later.  Many  of 
the  old  residents  will  tell  you  of  cases  where  the  bite  has  resulted 
in  rabies,  but  generally  after  the  story  has  passed  from  one  to 
another  there  is  no  tracing  it  to  any  specific  case.  Undoubtedly  at 
times  individuals  become  affected  with  rabies  and  in  such  case  would 
readily  convey  it  to  man  or  other  animals  by  their  bite.  In  many 
years'  experience  in  camp  among  this  and  other  species  of  the  genus, 
the  writer  has  often  heard  them  pattering  on  the  leaves  around  his 
blankets  at  night,  but  even  where  they  were  common  has  never  known 
personally  of  their  attempting  to  bite  anyone  sleeping  on  the  ground. 

Food  habits. — In  the  Animas  Mountains,  Clarence  Birdseye 
reported  the  food  as  consisting  largely  of  grasshoppers  and  other 
insects,  including  the  remains  of  a  scorpion  found  in  one  of  the 
stomachs  examined.  These  skunks  are  said  to  catch  the  mice  around 
cabins  and  it  is  probable  that  their  food  consists  of  a  great  variety 
of  small  rodents  as  well  as  of  insects.  They  are  attracted  to  traps  by 
any  kind  of  meat,  fur,  or  feathers. 

Breeding  habits. — Very  little  is  known  of  the  breeding  habits,  but 
the  mammae  are  arranged  in  4  pairs,  1  pair  of  inguinal,  1  pair  of 
abdominal,  and  2  pairs  of  pectoral. 

Hibernation. — In  autumn  these  spotted  skunks  become  exceedingly 
fat  and  probably,  in  at  least  a  part  of  their  range,  hibernate  for  a 
brief  period,  but  much  of  the  country  they  occupy  is  characterized 
by  mild  winters,  and  it  is  doubtful  if  hibernation  is  very  regular  or 
of  long  duration  with  them. 

Economic  status. — The  fur  of  these  little  skunks  is  very  soft  and 
fine  and  is  quite  fashionable  and  extensively  worn.  A  great  many 
are  trapped  for  their  skins  during  the  late  fall  and  in  winter.  In 
the  destruction  of  insects  and  rodents  they  are  locally  of  some 
importance  to  agriculture.  In  some  cases  they  may  do  slight  mischief 
to  ranch  poultry,  and  it  is  very  probable  that  they  destroy  a  few 
eggs  and  young  of  native  birds.  On  the  whole,  however,  they  are 
probably  more  beneficial  than  injurious,  and  their  value  as  fur 
bearers  renders  them  of  considerable  importance. 


1931]  MAMMALS   OF   NEW   MEXICO  341 

SPILOGALE  LEUCOPARIA  Merriam 
Rio  Grande  Spotted  Skunk 
Spilogale  leucoparia  Merriam,  North  Ainer.  Fauna  No.  4,  p.  11,  1890. 

Type. — Collected  at  Mason,  Tex.,  December  2,  1885,  by  Ira  B.  Henry. 

General  diameters. — In  external  characters  scarcely  distinguishable  from 
Qrizonae,  but  the  skulls  differ  conspicuously  in  being  relatively  higher  and 
narrower  and  with  more  swollen  mastoid  capsules. 

Measurements. — Adult  males  average:  Total  length,  402;  tail,  145;  hind 
foot,  47.7  millimeters.    Adult  females  377,  147,  and  41  millimeters,  respectively. 

Distribution  and  habitat. — The  Rio  Grande  spotted  skunk  is  mainly 
a  Texas  and  eastern  New  Mexico  species,  of  which  there  is  one  speci- 
men from  near  Tularosa,  N.  Mex.  (Fig.  53.)  "Hydrophobia  cats" 
reported  from  the  Pecos  Valley  and  other  localities  in  eastern  New 
Mexico  can  probably  all  be  safely  referred  to  this  species,  which  is 
common  just  below  the  line  in  western  Texas,  but  the  limits  of  its 
range  are  entirely  unknown  and  much  material  is  needed  before  it 
can  be  satisfactorily  worked  out. 

General  habits. — Near  Tularosa,  Gaut  collected  a  specimen  close 
to  an  irrigation  ditch  in  the  foothills  of  the  Sacramento  Mountains, 
but  he  said  that  the  species  was  considered  rare  there  by  the  ranch- 
men. The  stomach  of  this  individual  was  examined  and  found  to 
contain  flesh  and  feathers  apparently  from  a  chicken.  In  Texas, 
where  the  writer  has  been  familiar  with  the  species,  their  general 
habits  apparently  do  not  differ  materially  from  those  of  arizonae. 
So  little  is  on  record  of  their  actual  breeding  or  food  habits  that  a 
note  by  Howard  Lace}7  from  Kerrville,  Tex.,  in  1906  is  of  especial 
interest.  He  found  a  little  spotted  skunk  in  a  hollow  log  with  two 
young  ones,  together  with  the  remains  of  young  rabbits  and  the 
shell  of  a  wild  turkey's  egg.  A  careful  study  of  the  habits  of  these 
little  animals  would  well  repay  some  local  naturalist. 

SPILOGALE  TENUIS  Howell 
Rocky  Mountain   Spotted  Skunk 

Spilogale  tenuis  Howell,  Biol.  Soc.  Wash.  Proc.  15 :  241,  1902. 

Type.— Collected  at  Arkins,  Colo.,  November  13,  1899,  by  R.  S.  Weldon. 

General  characters. — Externally  this  little  spotted  skunk  is  not  noticeably 
different  from  leucoparia  and  arizonae,  but  the  long,  narrow  skull  readily  dis- 
tinguishes it  from  any  other  species  in  the  State. 

Measurements. — The  type,  an  adult  male,  measured:  Total  length,  450;  tail, 
165 ;  hind  foot,  51  millimeters.  A  female  from  near  Folsom,  N.  Mex. :  400, 
160,  and  47  millimeters,  respectively. 

Distribution  and  habitat. — The  Rocky  Mountain  spotted  skunk  is 
a  rather  local  form  that  has  been  taken  along  the  eastern  foothills 
of  the  Colorado  Mountains  and  in  the  mountains  of  northeastern  New 
Mexico.  (Fig.  53.)  There  are  specimens  in  the  Biological  Survey 
collection  from  Oak  Canyon  near  Folsom,  Bear  Canyon  near  Trin- 
chera  Pass,  and  the  eastern  base  of  Sierra  Grande.  These  localities 
give  only  a  suggestion  of  its  range  within  the  State,  as  there  are 
no  more  specimens  from  northern  or  eastern  New  Mexico  until  we 
strike  leucoparia  at  Tularosa.  Most  of  the  localities  where  it  has 
been  taken  are  at  the  upper  edge  of  the  Upper  Sonoran  Zone  or  at 
the  lower  edge  of  the  Transition  Zone.    The  species  probably  belongs 
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to  the  Sonoran  Zone,  but  extends  up  on  warm  canyon  slopes  to  the 
extreme  limits  of  Sonoran  environment.  They  are  generally  found 
among  rocks  or  in  timbered  gulches  and  sometimes  take  up  their 
residence  around  cabins  or  in  abandoned  shacks.  In  the  Katon 
Bange,  A.  H.  Howell  reported  two  specimens  trapped  among  big 
rocks  high  up  on  the  side  of  Oak  Canyon,  where  they  were  said  to 
be  common,  and  at  Bear  Canyon  he  secured  a  skull  where  two  had 
been  killed  in  a  garden  a  few  days  before  his  arrival.  An  old  skull 
that  he  picked  up  at  Sierra  Grande  is  very  small  and  may  possibly 
represent  another  species,  but  until  more  material  is  obtained  is 
provisionally  referred  to  tenuis.  At  Chama,  N.  Mex.,  Cary  reported 
little  spotted  skunks  as  not  uncommon,  and  it  is  probable  that  these 
also  were  tenuis,  although  no  specimens  have  been  taken  in  that 
region  to  prove  it.  Specimens  from  Coventry,  Colo.,  show  a  close 
approach  to  tenuis,  so  the  range  of  the  form  has  been  mapped  across 
most  of  the  mountain  country  of  northern  New  Mexico. 

SPILOGALE  AMBIGUA29  Mearns 

Chihuahua  Spotted  Skunk 
Spilogale  ambigua  Mearns,  U.  S.  Natl.  Mus.  Proc.  20 :  460,  1897. 

Type. — Collected  at  Eagle  Mountain,  Chihuahua,  about  4  miles  south  of 
monument  15  on  the  Mexican  boundary  line,  March  23,  1S92,  by  E.  A.  Mearns 
and  F.  X.  Holzner. 

General  characters. — A  very  well-marked  southern  form  and  easily  recognized 
by  the  high,  narrow  brain  case  of  the  skull. 

Distribution  and  habitat. — There  are  no  typical  specimens  of  the 
Chihuahua  spotted  skunk  from  New  Mexico,  but  the  fact  that  the 
type  came  from  only  4  miles  south  of  the  New  Mexico  boundary  in 
a  region  where  the  little  spotted  skunks  are  common  would  indicate 
that  eventually,  when  more  material  is  obtained,  this  species  will  be 
added  to  the  New  Mexico  list  with  a  range  covering  at  least  a  part  of 
the  southwestern  border  of  the  State. 

New  Mexico  seems  to  be  the  center  for  the  meeting  of  several  forms 
of  this  group,  but  until  specimens  have  been  collected  from  a  great 
number  of  localities  throughout  all  parts  of  the  State  where  they 
occur  the  details  of  distribution  and  relationship  must  remain  in  a 
very  unsatisfactory  condition.  An  interesting  season's  field  work 
for  some  naturalist  with  time  to  devote  to  local  problems  would  be 
the  field  study  of  the  skunks  of  New  Mexico,  the  collection  of  suffi- 
cient specimens  to  define  their  ranges,  and  the  accumulation  of  notes 
fully  to  illustrate  their  habits.  Such  a  study  would  yield  results  of 
both  scientific  and  economic  value. 

TAXIDEA  TAXUS  BERLANDIERI  Baikd 

Mexican  Badger;  Cald-na-una  of  the  Taos  Indians 
Ta&idea  berlandieri  Baird,  Mammals  North  Amer.,  p.  205,  1859. 

Type. — Collected  at  Llano  Estacado,  Tex.,  near  border  of  New  Mexico,  May 
8,  1855,  by  Capt.  J.  Pope. 

General  characters. — The  badger  is  a  sturdy  little  animal,  short  and  wide, 
with  short  tail  and  legs  and  very  long  front  claws.    The  body  hair  is  long  and 

29  Specimens  from  the  Animas  Mountains  show  a  tendency  toward  the  characters  of 
ambigua j  but  are  referred  to  arizonae. 
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coarse  and  of  a  yellowish-gray  color,  while  that  of  the  feet,  nose,  and  face  is 
black.  The  cheeks  are  marked  with  white,  and  a  white  stripe  extends  from 
the  nose  over  the  crown  to  the  shoulders  or  sometimes  along  the  center  of  the 
back  to  the  base  of  the  tail. 

Measurements. — An  old  male  from  Lake  Valley  measures :  Total  length,  730 ; 
tail,  120;  hind  foot,  120  millimeters.  There  seems  to  be  but  little  difference  in 
the  size  of  the  sexes.  The  longest  front  claw  measures  usually  from  1  to  1% 
inches  in  length,  varying  greatly  with  the  degree  of  wear  from  digging.  "Weight 
estimated  at  approximately  20  to  30  pounds,  although  there  are  records  up  to 
42  pounds. 

Distribution  and  habitat. — The  badgers 30  are  generally  distributed 
over  the  whole  of  New  Mexico  without  much  regard  to  climate  or 
physiographic  features,  except  as  these  modify  the  abundance  of 
their  food  supply.  Their  numbers  are  greatest  in  the  valleys  where 
prairie  dogs  and  ground  squirrels  abound  and  least  in  the  timbered 
and  rocky  mountain  areas  where  there  are  no  burrowing  rodents. 
Locally  they  are  abundant  in  the  Lower  Sonoran  as  well  as  the  Upper 
Sonoran  valleys,  and  likewise  in  the  open  Transition  Zone  areas 
where  food  is  available.  As  much  of  the  Canadian  Zone  is  timbered, 
they  are  least  abundant  there  but  are  often  common  near  or  above 
timber  line  in  the  open  spaces  of  Hudsonian  Zone  and  even  Arctic- 
Alpine  Zone  where  they  wander,  at  least  in  summer,  through  the 
meadows  and  over  the  open  slopes  in  search  of  small  game.  It 
seems  doubtful,  however,  whether  they  spend  the  winters  at  these 
higher  altitudes;  it  is  more  probable  that  their  natural  wandering 
habits  carry  them  up  there  during  the  brief  summer  period.  Their 
center  of  abundance  is  certainly  within  the  Austral  Zones,  and  their 
breeding  area  is  probably  restricted  to  them. 

General  habits. — The  badgers  are  pugnacious  little  animals  with 
as  much  confidence  in  their  fighting  powers  as  the  skunks  have  in 
their  weapon  of  defense.  Their  powerful  muscles,  tough  hide,  and 
often  a  coat  of  thick  fat,  together  with  their  long,  dense  fur,  make 
them  practically  immune  from  the  attacks  of  other  animals  of  their 
own  and  generally  of  much  greater  size.  Their  powerful  jaws  and 
sharp  teeth  give  them  deadly  weapons  of  defense  and  also  a  confi- 
dence in  their  powers  of  self -protection  that  enables  them  to  wan- 
der without  fear  over  wide  stretches  of  open  country  where  there 
is  no  external  protection  except  the  burrows  that  they  dig.  But  few 
dogs  unassisted  can  kill  a  badger,  and  a  badger  will  often  kill  a 
dog  two  or  three  times  its  own  size.  Besides  having  a  rank  odor 
and  being  tough  and  unpalatable,  they  are  evidently  not  popular 
with  the  larger  carnivores,  so  that  man  is  practically  their  only 
important  enemy.  They  are  hunters,  and  their  prey  is  almost  en- 
tirely the  burrowing  rodents  of  the  open  country,  their  structure 
and  habits  fitting  them  for  unearthing  these  little  animals  with  the 
greatest  ease  and  celerity.  As  the  rodent  colonies  are  thinned  out 
in  one  locality  the  badgers  do  not  hesitate  to  strike  off  over  un- 
known areas  for  fresh  hunting  grounds,  so  that  wandering  individ- 
uals may  be  found  at  almost  any  spot.    They  are  both  nocturnal  and 

80 The  finer  subspecific  relations  in  this  group  have  not  been  worled  out,  and  it  is 
probable  that  more  than  the  one  form  is  included  in  the  specimens  from  New  Mexico. 
The  darker  colored  individuals  from  the  northern  part  of  the  State  may  belong  to  the 
Colorado  form,  which  has  been  named  Taxidea  taarus  pJii-ppsi  by  Biggins,  but  the  rapid 
accumulation  of  material  renders  the  present  time  inopportune  for  the  final  working  up 
of  the  group. 
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diurnal  and  apparently  keep  traveling  until  a  good  meal  is  obtained 
and  then  sleep  until  they  are  again  hungry  and  it  is  time  to  start 
out  in  search  of  the  next  meal.  The  last  burrow  dug  in  pursuit  of 
some  fat  ground  squirrel  or  prairie  dog  usually  serves  for  tempo- 
rary lodgings  until  hunger  drives  the  animal  out,  but  if  no  burrow 
is  available  one  is  quickly  made  to  serve  as  a  resting  place.  So 
rapidly  do  they  dig  that  even  while  fighting  off  a  dog  one  will  often 
gain  a  few  moments  time  in  which  to  sink  a  well  and  bury  itself 
before  the  very  eyes  of  the  hesitating  enemy.  Once  below  ground 
the  badger's  escape  is  almost  assured,  for  it  digs  rapidly  and  turn- 
ing around  pushes  out  loads  of  the  loose  earth  in  front  of  its  breast 
without  emerging  from  the  burrow,  and  when  it  is  well  down,  in- 
stead of  shoving  its  loads  outside,  it  packs  the  earth  into  the  en- 
trance and  closes  the  door,  and  continues  the  burrow  indefinitely 
with  only  a  narrow  chamber  between  the  point  of  excavation  and 
the  closed  door  behind  it.  So  rapidly  does  the  animal  work  that 
a  man  with  a  spade  is  rarely  able  to  overtake  it  when  once  started  in 
extending  its  burrow. 

Food  habits. — As  previously  stated,  the  principal  food  of  the 
badgers  is  burrowing  rodents,  but  this  is  varied  by  insect  and  other 
animal  diet.  Their  favorite  game  consists  of  prairie  dogs  and 
ground  squirrels.  A  fat  prairie  dog  makes  a  good  meal  for  a  badger, 
and  usually  where  prairie  dogs  and  ground  squirrels  are  common 
the  badgers  are  as  fat  as  the  little  animals  on  which  they  live.  On 
a  ranch  near  Carlsbad  in  the  Pecos  Valley  one  was  found  living  with 
a  colony  of  prairie  dogs  in  an  irrigated  alfalfa  field.  For  over  two 
weeks  while  the  writer  was  observing  this  colony  the  badger  dug 
out  a  few  burrows  every  night.  When  finally  shot  for  a  specimen 
it  was  found  to  be  very  fat,  and  although  the  stomach  was  empty, 
the  intestines  contained  nothing  but  wads  of  prairie-dog  fur.  On 
a  trip  from  Deming  to  Animas  Valley  in  August,  1908,  the  writer 
found  badgers'  burrows  and  tracks  all  along  the  way  and  numerous 
excavated  burrows  where  prairie  dogs,  ground  squirrels,  kangaroo 
rats,  and  mice  had  been  dug  out.  In  the  Datil  Mountains  in  1906, 
he  caught  a  badger  near  camp  in  Jewett  Gap,  where  it  had  been 
digging  out  prairie-dog  burrows  at  night,  but  when  taken  from  the 
trap  its  stomach  was  empty  and  only  the  hair  and  bones  of  meadow 
mice  (Microtus  mogollonensis)  could  be  identified  in  the  lower  intes- 
tines. Its  last  meal  had  evidently  consisted  of  these  mice,  which 
were  abundant  about  the  vicinity  and  with  which  it  occasionally 
varied  its  prairie-dog  diet. 

At  Fairview  E.  A.  Goldman  found  one  nosing  about  among  the 
drift  material  at  high-water  mark  in  an  arroyo  from  which  the 
water  had  recently  receded,  apparently  in  search  of  insects.  Its 
stomach,  however,  contained  a  pocket  gopher  besides  at  least  one 
grasshopper  and  a  quantity  of  unidentified  material.  Not  far  from 
there  Goldman  also  found  six  groups  of  pocket-gopher  burrows  in 
each  of  which  there  was  a  fresh  badger  hole;  and  in  only  one  of 
these  groups  was  there  any  recent  work.  The  badger  had  evidently 
succeeded  in  capturing  most  of  the  pocket  gophers.  In  other  places, 
however,  the  writer  had  found  where  a  great  deal  of  time  and  hard 
work  had  been  wasted  in  pursuit  of  these  rival  burrowers.  On  the 
Jicarilla  Indian  Reservation  a  badger  shot  at  6  p.  m.  had  part  of 
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a  prairie  dog  in  its  stomach,  and  another  shot  at  9  a.  m.  as  it  came 
out  of  the  water  after  swimming  across  a  wide  pond  at  Lake  Burford 
had  a  prairie  dog  and  part  of  a  young  cottontail  in  its  stomach.  In 
the  San  Juan  Valley  in  1908  badgers  were  common  throughout  the 
valley  and  over  the  surrounding  country,  where  they  were  busily 
digging  out  prairie  dogs,  ground  squirrels,  kangaroo  rats,  and  pocket 
gophers.  At  Lake  Valley,  E.  A.  Goldman  found  one  with  a  garter 
snake  in  its  stomach,  and  near  Cuervo  at  the  northern  end  of  the 
Staked  Plains  McClure  Surber  caught  one  near  camp  with  its  stom- 
ach full  of  pupae  of  cicadas,  which  were  especially  numerous  in 
that  vicinity.  The  badger  diggings  had  previously  been  noticed 
under  the  cactus  bushes  where  these  insects  were  rapidly  coming  out 
of  the  ground.  At  the  base  of  the  Capitan  Mountains  in  1903  Gaut 
trapped  a  badger  in  a  chicken  house  at  Hunt's  ranch,  where  it  had 
been  getting  a  chicken  every  night  for  some  time.  At  Wingate, 
Hollister  reported  a  number  of  badger  skins  at  one  of  the  ranch 
houses  where  they  were  said  to  be  very  destructive  to  poultry,  some- 
times cleaning  out  a  chicken  house  in  one  visit. 

Breeding  habits. — The  badgers  breed  early  in  the  summer  in  their 
underground  dens,  where  the  young  are  fed  and  cared  for  until  they 
are  old  enough  to  come  out  and  dig  for  their  own  food.  There  are 
little  data  as  to  the  number  of  young  or  the  breeding  habits,  but  the 
4  pairs  of  mammae  in  the  females,  arranged  in  2  pairs  of  inguinal, 
1  pair  of  abdominal,  and  1  pair  of  pectoral,  would  indicate  moderate 
sized  families  as  the  rule.    Four  to  five  young  have  been  reported. 

Hibernation. — In  the  more  elevated  and  northern  localities  with 
the  first  freezing  weather  of  early  winter  the  badgers  dig  deep 
burrows  and  begin  a  long  winter's  sleep  well  supplied  with  a  thick 
blanket  of  fat  on  which  to  draw  for  nourishment.  They  do  not 
usually  enter  hibernation,  however,  until  long  after  most  of  their 
prey  have  begun  their  winter  sleep,  and  only  when  the  ground  be- 
comes so  frozen  that  digging  out  the  sleeping  rodents  is  no  longer 
a  pleasant  pastime.  In  spring  they  commonly  emerge  from  hiberna- 
tion with  the  first  heavy  thaw  that  softens  the  ground  sufficiently 
to  render  the  opening  of  their  burrows  an  easy  matter.  From  that 
time  until  the  appearance  of  the  rodents  considerably  later  in  spring 
they  wander  about  over  the  country  picking  up  any  food  that  is 
available,  still  depending  largely  on  their  last  year's  supply  of  fat, 
while  the  males  hunt  for  mates  over  a  wide  area  of  country.  In 
the  lower  valleys  of  southern  New  Mexico  it  is  doubtful  if  they 
hibernate  at  all  or  for  more  than  the  brief  period  of  some  cold  storm, 
but  the  winter  store  of  fat  is  evidently  useful  in  carrying  them 
through  the  cold  weather  when  food  is  not  so  easily  obtained  as  in 
the  warm  seasons. 

Economic  status. — In  the  irrigated  valleys  badgers  occasionally  do 
some  damage  to  the  elevated  banks  of  ditches  when  digging  after 
the  pocket  gophers,  ground  squirrels,  and  mice,  their  large  burrows 
occasionally  tapping  the  water  level  and  letting  the  ditch  banks  cut 
through  and  the  water  escape.  These  occasional  accidents  are,  how- 
ever, insignificant  in  comparison  with  their  activities  in  destroying 
rodents  along  the  ditches,  which  thus  prevent  more  numerous  and 
equally  serious  disasters  to  the  banks.  The  fact  that  they  occasion- 
ally kill  poultry  in  unprotected  situations  is  well  known,  but  this 
is  not  serious,  as  they  can  not  climb,  and  a  strip  of  poultry  netting 
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close  to  the  ground  is  usually  ample  protection  for  the  fowls.  The 
most  serious  complaint  against  the  badger  is  of  the  large  burrows 
it  leaves  scattered  over  the  plains  and  along  the  roads,  burrows 
made  in  the  continual  destruction  of  rodent  pests,  but  no  less  a  danger 
and  source  of  annoyance  and  anxiety  to  horsemen  riding  over  the 
plains.  So  serious  is  this  menace  to  the  cowboy  that  an  opportunity 
to  shoot,  rope,  and  drag  the  badgers  is  rarely  lost.  The  ranchmen 
commonly  share  this  feeling  toward  them,  although  the  more  intel- 
ligent usually  recognize  their  great  economic  value  in  keeping  down 
rodent  pests.  Within  certain  limits  badgers  are  among  the  most 
harmless  and  useful  of  all  our  carnivorous  animals,  but  over  much 
of  the  country  they  have  been  so  wantonly  destroyed  that  their 
numbers  are  greatly  reduced,  and  it  becomes  necessary  to  use  arti- 
ficial means  to  control  the  pests  that  they  would  have  destroyed. 

Family  BASSARISCIDAE:  Cacomistles 

BASSARISCUS  ASTTJTUS  FLAVUS  Rhoads 

Bassaris;  Civet  Cat;  Cacomistle;  Ringtail 

Bassariscus  astutus  flavus  Rhoads,  Acad.  Nat.  Sci.  Phila.  Proc.  1893 :  417,  1894. 

Type. — Collected  in  Texas  in  1861  by  A.  L.  Heermann. 

General  characters. — The  beautiful  little  cacomistle  has  the  face  of  a  fox, 
the  body  of  a  buffy-gray  marten,  and  a  long  bushy  tail  with  a  black  tip  and 
about  seven  black  and  seven  white  bars  or  rings.  The  tail  is  approximately  the 
same  length  as  the  head  and  body,  and  the  broad  black  bands  give  it  a  striking 
character  shared  by  no  other  North  American  animal  except  in  a  slight  degree 
by  the  raccoon. 

Measurements. — An  adult  male  measures  in  total  length,  796 ;  tail,  415 ;  hind 
foot,  70  millimeters ;  and  a  female  756,  383,  and  67  millimeters,  respectively. 

Distribution  and  habitat. — The  civet  cat  or,  as  often  called,  ring- 
tailed  cat  or  ringtail  is  fairly  common  over  all  of  the  Upper  Sonoran 
part  of  New  Mexico  except  the  open  plains  and  valleys.  Although 
it  may  in  places  occupy  the  Lower  Sonoran  areas,  it  does  not  usually 
extend  beyond  the  upper  limits  of  the  Upper  Sonoran  Zone.  It 
inhabits  the  cliffs  and  canyons  and  does  not  stray  far  from  these 
haunts  on  which  it  depends  for  protection  and  hunting  ground. 
There  are  specimens  in  the  Biological  Survey  collection  from  near 
Bedrock,  Jarilla,  and  the  Guadalupe  Mountains,  and  many  reports 
of  their  occurrence.  They  are  reported  as  occurring  in  all  the  warm 
deep  canyons  of  the  Mogollon  Mountains  and  in  the  foothills  of  the 
Black  Kange  and  along  both  slopes  of  the  Sacramento  Mountains. 
There  are  fewer  reports  of  them  in  the  northern  part  of  the  State, 
but  they  occur  in  western  Texas,  southern  Colorado,  and  in  Arizona, 
although  nowhere  in  great  numbers. 

General  habits. — These  bright-faced  little  animals  are  nocturnal  in 
habits  and  rarely  seen  except  when  they  are  caught  in  traps  or  occa- 
sionally come  into  cabins  or  camps.  They  have,  however,  a  wide 
range  and  are  often  present  where  not  suspected.  Along  the  dusty 
shelves  and  in  the  caves  of  the  cliffs  and  canyons  their  little  round 
catlike^  tracks  are  often  seen  where  they  have  been  prowling  for 
cliff  mice  and  wood  rats.  Occasionally  one  gets  into  a  trap  set  for 
some  other  animal  and  baited  with  the  carcasses  of  birds,  mice,  or 
rats.    Near  Jarilla,  Gaut  caught  one  in  a  trap  baited  with  the  body  of 
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a  small  bird  and  set  under  an  engine  house  at  the  copper  mine.  At 
Redrock  near  the  Gila  River,  E.  A.  Goldman  caught  one  in  a  trap 
at  the  base  of  a  cliff  of  Box  Canyon  about  3  miles  above  town.  When 
approached  in  the  trap  it  screamed  loudly  and  jumped  at  him  in  a 
threatening  manner,  trying  to  bite  his  foot  and  struggling  violently 
to  escape.  At  Glenwood  on  the  San  Francisco  River  these  animals 
were  said  to  be  rather  common  in  the  canyons  well  back  into  the 
Mogollon  Mountains,  and  a  Mr.  Kit  told  the  writer  of  several  young 
ones  that  he  had  caught  and  tamed.  He  had  kept  them  in  camp 
and  said  that  they  were  very  interesting  pets.  It  seems  to  be  a  com- 
mon practice  of  the  miners  to  catch  and  tame  these  animals  and  keep 
them  in  their  cabins  for  protection  against  the  rats  and  mice,  which 
often  are  troubl'esome.  They  are  said  to  be  better  mousers  than 
house  cats  and  are  certainly  much  more  attractive  animals. 

Food  habits. — Though  mainly  carnivorous,  the  bassaris  also  eats 
fruit  and  a  variety  of  other  articles.  Apparently  it  is  also  fond  of 
poultry  when  it  is  easily  available. 

Breeding  habits. — Little  is  known  of  the  actual  breeding  habits  of 
this  species,  but  in  Texas  an  old  female  collected  on  May  20  contained 
three  large  fetuses.  Another  was  reported  with  four  young,  so  that 
the  normal  number  of  young  would  probably  vary  from  two  to  four. 

Economic  status. — The  fur  of  these  animals  is  soft  and  lax  and  of 
no  great  beauty  or  value.  The  skins  are  usually  saved  by  the  trappers 
but  bring  an  insignificant  price.  As  a  check  on  the  overabundance 
of  rodent  pests  they  doubtless  have  considerable  economic  value,  but 
to  what  extent  this  is  counterbalanced  by  their  possible  destruction 
of  game,  especially  of  game  birds  and  nests,  is  not  at  present  known. 
They  have  a  possible  value  as  pets,  but  probably  could  not  be  allowed 
to  run  at  liberty  where  poultry  and  birds  could  be  reached.  Their 
scarcity  and  scattered  distribution  under  present  conditions  render 
them  of  little  economic  importance. 

Family  PROCYDONIDAE:  Coatis  and  Raccoons 

NASUA  NARICA  PALLIDA  Aixen 

Coati;  Cholugo  of  the  Mexicans 

Nasua  narica  pallida  Allen,  Bui.  Amer.  Mus.  Nat.  Hist.  20 :  53,  1904. 

Type. — Collected  in  vicinity  of  Guadalupe  y  Calva,  Chihuahua,  Mexico,  by 
Carl  Lumholtz. 

General  characters. — The  coatis  are  about  the  size  of  raccoons,  with  long 
flexible  noses,  long  hairy  tails,  plantigrade  feet,  short  ears,  and  coarse  stiff 
hair.  Their  general  color  is  rusty  brown,  with  indistinct  light  markings  on 
nose,  face,  and  shoulders,  and  usually  about  10  distinct  dark  and  10  light- 
brown  rings  on  the  tail. 

Measurements. — A  female  from  Alamos,  Sonora,  collected  by  E.  A.  Goldman, 
measured :  Total  length,  1,133  ;  tail,  590 ;  hind  foot,  109  millimeters.  The  males 
are  somewhat  larger. 

Distribution  and  habitat. — In  the  southern  end  of  the  Animas 
Valley  in  August,  1908,  Goldman  was  told  of  a  strange  animal  that 
had  been  killed  by  Charles  Yarber  at  his  ranch  just  north  of  the 
international  boundary  and  4  miles  southeast  of  the  Culberson  ranch. 
The  description  of  the  animal  fitted  so  perfectly  with  Nasua,  with 
which  Goldman  had  long  been  familiar  in  Mexico,  that  he  consid- 
ered evidence  of  the  occurrence  of  the  species  at  this  locality  unmis- 
takable.   Although  an  extension  of  the  known  range  of  the  species, 
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the  record  is  not  strange  as  specimens  have  been  taken  in  south- 
eastern Arizona  equally  far  north.  The  deep  barrancos  of  the  Rio  de 
Batepito,  cutting  southward  through  Sonora  from  near  the  border  of 
New  Mexico,  bring  a  number  of  southern  forms  into  this  vicinity. 

PROCYON  LOTOR  MEXICANUS  Baied 

Mexican  Raccoon  ;  Pah-su-de'na  of  the  Taos  Indians 

Procyon  hernandezU  var.  mexicana  Baird,  Pacific  Railroad  Rpts.  8 :  215,  1857. 

Type. — Collected  at  Espea,  Sonora,  Mexico,  April,  1855,  by  C.  B.  R.  Kennerly. 

General  characters. — In  general  appearance  the  raccoon  somewhat  resembles 
a  little  gray  bear  with  a  pointed  nose,  black  mask,  bushy  tail  encircled  by 
five  or  six  black  rings,  and  large  plantigrade  feet  with  naked  soles.  This 
Mexican  form  is  decidedly  paler  than  the  eastern  form,  lotor. 

Measurements. — Adult  males :  Total  length,  865 ;  tail,  300 ;  hind  foot,  135 
millimeters. 

Distribution,  and  habitat. — Raccoons  (pi.  19,  B)  are  common  along 
practically  every  permanent  stream  in  New  Mexico  up  to  the  lower 
border  of  the  Canadian  Zone.  They  are  not  often  found  far  from 
water,  and  in  many  sections  of  the  State  are  unknown  over  wide  areas 
where  water  is  scarce  or  in  only  scattered  localities.  They  are  most 
abundant  along  the  immediate  valleys  of  the  Pecos,  Rio  Grande,  and 
Gila  Rivers,  and  a  few  are  found  along  the  San  Juan  River  Valley, 
where  they  seem  to  be  rather  scarce. 

General  habits. — Throughout  most  of  their  range  in  New  Mexico 
the  raccoons  depend  upon  cliffs  and  broken  rocks  for  cover  and  dens 
in  which  to  spend  the  day,  and  in  localities  where  canyon  walls  afford 
ample  protection  and  streams  supply  their  favorite  food  they  are 
especially  numerous.  In  the  lower  mountain  regions  they  find  some 
hollow  trees  in  which  to  make  their  homes,  but  over  most  of  their 
range  in  the  State  they  are  mainly  cliff  and  canyon  dwellers.  They 
are  strictly  nocturnal  in  habits  and  their  fondness  for  the  water  is 
proverbial.  Though  rarely  seen,  except  when  hunted  by  dogs  at 
night  or  caught  in  traps  for  their  fur,  they  are  most  in  evidence  by 
their  characteristic  babylike  tracks  along  the  borders  of  streams  and 
water  holes. 

Food  habits. — In  choice  of  food  the  raccoons  are  almost  as  omnivo- 
rous as  the  bears,  although  they  show  the  taste  of  epicures  in  choosing 
such  dainty  morsels  as  crawfish,  mussels,  and  a  variety  of  fruits,  nuts, 
and  game.  Any  kind  of  meat  seems  to  attract  them  readily  to  traps, 
even  when  it  is  not  very  fresh,  and  it  is  probable  that  they  catch  some 
small  game  for  themselves.  Much  of  their  time  is  spent  along  the 
shores  of  streams  and  lakes  fishing  for  crawfishes  and  other  crus- 
taceans, the  shells  of  which  are  conspicuous  in  their  droppings  along 
the  trails.  The  fresh-water  mussels  are  eagerly  sought  and  eaten  and 
the  shells  piled  on  the  banks,  while  acorns  and  many  other  nuts  are 
favorite  food  where  they  can  be  obtained.  The  ripe  sugary  pods 
of  the  mesquite  bean,  which  they  find  on  the  ground  under  the  trees 
along  the  river  valleys,  often  form  their  principal  diet  during  the 
late  summer  and  autumn  months,  while  cactus  berries  and  other  fruits 
are  gathered  whenever  available.  They  are  noted  for  their  raids 
upon  fields  of  green  corn  and  are  also  fond  of  watermelons.  At 
Carlsbad,  in  1910,  Dearborn  reported  complaints  of  their  robbing 
both  chicken  yards  and  watermelon  patches.  To  get  into  the  water- 
melons they  were  said  to  make  a  small  hole  through  the  rind  and 


1931]  MAMMALS  OF   NEW   MEXICO  349 

through  this  remove  the  ripe  inner  flesh  of  the  melon.  In  the  Raton 
Range  A.  H.  Howell  reported  them  in  1903  as  common  in  Bear 
Canyon  and  very  destructive  to  growing  corn.  At  Deming  in  1908 
E.  A.  Goldman  reported  them  common  along  the  Mimbres  River, 
where  they  did  considerable  damage  in  cornfields.  In  the  Magdalena 
Mountains  at  the  mouth  of  Water  Canyon  in  September,  1909,  he 
caught  one  near  a  cornfield,  where  the  owner  had  complained  of 
something  destroying  his  crop.  Many  of  the  stalks  were  pulled  down 
and  the  green  ears  eaten,  while  the  stomach  of  the  raccoon  caught  was 
found  well  filled  with  a  pulpy  mass  of  green  corn.  One  was  trapped 
in  a  field  where  over  an  area  of  several  acres  more  than  half  of  the 
stalks  had  been  stripped  of  the  ears,  which  had  been  partly  eaten 
and  left  scattered  over  the  ground. 

Hibeimation. — Over  the  northern  part  of  their  range  the  raccoons 
hibernate  for  the  greater  part  of  the  cold  winter,  depending  on  their 
ample  stores  of  fat  under  the  skin  and  in  the  body  cavities.  Few 
data  are  available  as  to  their  hibernation  in  New  Mexico,  but  the 
fact  that  they  are  trapped  for  fur  during  a  great  part  of  the  winter 
would  indicate  that  they  hibernate  for  only  a  short  time  or  during 
the  periods  of  lowest  temperatures.  From  Alcalde  in  the  Rio  Grande 
Valley  above  Santa  Fe  there  are  specimens  collected  January  26, 
February  5,  6,  and  25,  and  March  1,  3,  and  12  of  1905,  and  from 
Velarde  and  Senega  in  the  same  general  region  specimens  collected 
November  28  and  30,  January  6  and  29,  February  6,  8,  and  28,  and 
March  2  and  11  of  the  same  year.  At  higher  elevations  it  is  prob- 
able that  they  hibernate  for  a  considerable  part  of  the  winter,  but  in 
the  lower  valleys  they  are  active  at  least  during  the  mild  weather. 

Economic  status. — In  New  Mexico  the  raccoon  is  one  of  the  prin- 
cipal fur-bearing  animals,  and  its  pelt  while  of  moderate  value  forms 
an  important  share  of  the  trapper's  annual  harvest.  Usually  the  oil 
and  flesh  are  thrown  away,  but  sometimes  the  oil,  which  has  consid- 
erable value  as  a  dressing  for  leather  and  for  other  domestic  pur- 
poses, is  saved,  and  the  flesh  is  by  many  considered  a  great  delicacy. 
Though  in  certain  localities  there  are  many  complaints  of  damage 
in  cornfields  and  occasionally  of  a  raid  on  the  chicken  yard  by  rac- 
coons, in  most  cases  the  damage  is  not  of  a  serious  nature  and  when 
discovered  can  be  quickly  checked  by  a  night  hunt  with  the  do°;s. 
The  game  and  fur  value  of  these  animals  seems  to  outweigh  the 
mischief  they  occasionally  do,  and  the  general  feeling  is  against  their 
unnecessary  destruction.  They  are  one  of  the  few  animals,  however, 
that  apparently  need  no  artificial  protection,  as  they  are  very  keen 
in  protecting  themselves. 

Family  URSIDAE:  Bears 

EUARCTOS  AMERICANUS  AMBLYCEPS  31  (Baird) 

New  Mexico  Black  Beak;  Cinnamon  Bear;  Oso  Negro  of  the  Mexicans;  Shas 
of  the  Apache  and  Navajo  Indians ; 32  Kua-puna-ana  of  the  Taos  Indians 

Ursus  amblvceps  Baird,  Rpt.   U.   S.  and  Mex.  Bound.   Survey  2   (pt.  2)  :  29, 
1859. 

31  Other  forms  of  the  black  bear  may  occur  within  the  State  but  until  the  group  is 
more  thoroughly  studied  the  specimens  are  all  referred  to  this  form. 

33  On  the  Navajo  Indian  Reservation  the  bears  have,  until  recently,  been  very  little 
molested,  as  the  Indians  associate  Shas,  the  bear,  with  the  spirit  world  in  a  manner 
that  has  effectually  protected  it  as  a  nongame  species. 
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JJrsus  cinnamomeus  Baird,  Rpt.  U.  S.  and  Mex.  Bound.  Survey  2  (pt.  2)  :  29, 
1859.     Applied  to  brown  specimens  from  Copper  Mines,  N.  Mex. 

Vrsus  machetes  Elliot,  Field  Columb.  Mus.  Pub.  80  (Zool.  ser.)  3:235,  1903, 
from  Casa  Grande,  Sierra  Madre,  Chihuahua,  Mexico. 

Type  locality. — "Copper  Mines  "  (near  Santa  Rita),  N.  Mex. 
General  characters. — Size  large  for  a  black  bear  of  the  americanus  group; 
color  black  or  brown,  skull  short,  wide,  and  high,  teeth  small. 

Distribution  and  habitat. — Specimens  of  the  small-toothed  form  of 
the  black  bear  have  been  examined  from  the  type  locality  and  various 
places  in  the  Mogollon  and  Mimbres  Mountains,  the  Manzano,  Capi- 
tan,  and  Raton  Mountains;  from  Ute  Park,  Colfax  County,  and 
Boulder  Lake  on  the  Jicarilla  Indian  Reservation,  besides  skulls 
from  eastern  Arizona  and  northern  Chihuahua  just  below  the  New 
Mexico  boundary  line. 

Black  bears  are  still  more  or  less  common  in  most  of  the  mountain 
ranges  in  New  Mexico,  where  there  is  timber  or  chaparral  to  afford 

them  cover  and  food.  In 
the  more  open  areas  they 
are  becoming  scarce,  and 
in  some  of  the  heavily 
timbered  areas  have  been 
trapped  and  hunted  until 
no  longer  abundant.  (Fig. 
54.)  In  the  early  pioneer 
days  of  the  State  they  were 
extremely  abundant  in  cer- 
tain areas  where  the  food 
supply  was  unlimited. 

In  1540  Coronado  (Whip- 
ple et  al.,  1856,  p.  110; 
Winship,  1896,  pp.  512. 560) 
reported  large  numbers  of 
bears  before  reaching  Zuni 
from  the  south  and  saw 
their  "paws"  at  the  pueblo 
of  Zuni,  but  some  of  these 
were  undoubtedly  grizzly 
bears.  In  1825  the  Pattie 
brothers  (Pattie,  1905,  p. 
118)  on  a  trapping  expedi- 
tion through  New  Mexico  reported  killing  a  large  number  of  bears 
at  their  camp  one  day  northward  from  the  copper  mines.  In  1854 
John  R.  Bartlett  (1854,  v.  2,  p.  556)  reported  bears  extremely  abun- 
dant at  the  copper  mines.  The  references  to  the  type  and  three 
other  specimens  collected  near  the  copper  mines  in  1855  by  J.  H. 
Clark  are  so  confused  with  those  of  the  grizzly  bears  encountered  on 
the  same  trip  that  the  relative  abundance  of  these  animals  at  that 
time  can  not  be  told  with  certainty,  for  the  brown  grizzly  and  brown 
blacks  were  not  always  distinguished  in  the  notes,  and  apparently  not 
in  the  field.  But  even  to  very  recent  times  the  black  and  cinnamon 
bears  have  been  abundant  in  these  mountains.  In  1894  A.  K.  Fisher 
reported  black  bears  abundant  in  the  Mogollon  Mountains  80  miles 
north  of  Silver  City,  and  in  about  equal  numbers  with  the  grizzlies  of 


Figure  54. — Approximate  distribution  of  the  esti- 
mated 157  black  and  brown  bears  in  New 
Mexico  in  1917,  from  map  prepared  by  J.  Stok- 
ley  Ligon 
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that  region.  In  1909  E.  A.  Goldman  reported  a  few  black  bears  in 
the  San  Mateo  Mountains  (near  Monica  Springs)  and  also  a  few  in 
the  Magdalena  Mountains,  and  in  1905  Hollister  reported  them  as 
rather  scarce  in  the  region  west  of  Burleigh  and  north  of  the  Gallina 
Mountains,  where  they  had  formerly  been  common.  They  were  also 
becoming  scarce  in  the  Datil  Mountains,  only  four  or  five  individuals 
being  reported  in  the  range  at  that  time. 

In  1906  Victor  Culberson,  of  the  GOS  ranch  on  Sapello  Creek, 
about  30  miles  north  of  Silver  City,  said  that  since  1885  he  had  killed 
46  bears  and  helped  to  kill  70  more.  These  included  what  he  con- 
sidered four  species — black,  cinnamon,  brown,  and  silvertip.  The 
greater  part  of  these  were  the  black,  or  cinnamon,  bears,  which  were 
then  common  in  the  mountains  about  there.  Throughout  these 
mountains  the  aspen  trees  still  show  the  greatest  abundance  of  bear 
scratches  on  the  white  bark  seen  in  any  part  of  the  country.  In 
1908  the  writer  covered  a  large  part  of  the  Mimbres  (or  Black) 
Range  and  Mogollon  Mountain  country  and  found  only  scattering 
traces  of  black  bears,  which  were  then  restricted  to  the  forested 
canyons  and  were  rarely  seen  except  as  caught  in  traps.  Apparently 
a  few  have  been  killed  each  year  since  then,  but  they  are  no  longer 
abundant.  In  1910  the  Forest  Service  officials  reported  extensive 
bear  hunting  still  carried  on  each  year  in  these  mountains  and  a  few 
animals  killed  each  year.  In  1906  the  black  and  cinnamon  bears 
were  said  to  be  fairly  common  in  the  Tularosa  Mountains,  where  the 
writer  saw  a  few  old  signs  up  to  8,500  feet. 

Hollister,  while  in  the  Zuni  Mountains,  in  1905,  reported  bears 
as  common  and  at  times  destructive  to  stock,  and  in  1909  E.  A. 
Goldman  reported  a  few  in  the  Zuni  Mountains,  where  he  saw  some 
tracks  and  where  one  bear  was  seen  near  Mount  Sedgwick.  He 
reported  bear  scratches  on  the  aspen  trees  and  along  the  top  of  Bear 
Ridge  many  stones  turned  over  by  bears  in  search  of  food.  In  1909 
Dearborn  reported  a  bear  and  two  cubs  shot  within  2  miles  of 
Sawyer.  In  1905  Hollister  reported  a  few  bears  still  remaining  in 
the  Mount  Taylor  Range,  where  both  black  and  brown  were  said  to 
occur,  and  a  few  tracks  seen  near  his  camp  in  August.  In  the 
Chuska  Mountains  in  1908  the  writer  found  a  few  fresh  black-bear 
tracks  and  an  abundance  of  old  bear  excrement,  but  as  there  were 
no  acorns  or  pine  nuts  that  year  the  bears  were  scattered,  and  he 
was  not  able  to  locate  one.  At  Fort  Defiance  the  skin  of  one  that 
had  been  recently  killed  in  the  southern  end  of  the  Chuska  Range 
was  seen,  but  its  skull  had  been  thrown  into  the  pigpen  and 
destroyed.  In  the  Jemez  Mountains  in  1906  black  and  brown  bears 
were  said  to  be  fairly  common,  and  many  places  were  seen  at  altitudes 
ranging  from  8,000  to  11,200  feet  where  they  had  turned  over  stones 
in  search  of  insect  food. 

In  1904  in  the  Gallinas  Mountains  of  Rio  Arriba  County  bears 
were  said  to  be  numerous  and  destructive  to  stock,  but  no  tracks  or 
signs  could  be  found  save  the  old  scratches  on  aspen  bark.  This 
local  scarcity  was  probably  due  to  the  failure  of  the  acorn  crop  that 
year  and  to  the  fact  that  the  country  had  been  so  thoroughly  denuded 
of  vegetation  by  sheep  herds  that  the  bears  had  scattered  out  for 
other  pastures.     In  the  San  Juan  Mountains  Loring  reported  bears 
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as  common  in  1892,  and  in  1904  the  writer  was  told  that  they  were 
still  fairly  common  in  the  Brazos  Canyon,  where  many  of  their 
scratches  were  seen  on  the  bark  of  aspens.  On  the  Jicarilla  Indian 
Keservation,  in  1904,  an  old  skull  of  a  black  bear  was  picked  up  at 
a  spring  near  Boulder  Lake,  which  was  the  only  evidence  of  bears 
that  could  be  found  in  that  region,  but  they  were  reported  to  be 
occasionally  seen  through  the  timbered  part  of  the  reserve.  In  the 
Taos  Mountains  in  1904  a  number  of  fresh  bear  tracks  were  seen 
near  camps  on  Lake  Fork  of  the  Hondo  and  the  head  of  Lucero 
Creek,  while  on  the  east  slope  of  these  mountains  they  were  said  to 
be  common.  The  aspens  showed  numerous  claw  marks  and  some  old 
bear  feces  were  found  on  the  timbered  slopes  of  the  range.  A  few 
black  bears  were  also  said  to  be  found  in  the  Culebra  Mountains 
farther  north. 

In  the  Eaton  Mountains  in  1903  A.  H.  Howell  saw  a  few  fresh 
tracks  and  signs  and  obtained  one  skull.  A  few  other  black  bears 
were  reported  and  Charles  Youngblood,  an  old  trapper  living  in 
Bear  Canyon,  said  he  had  killed  18  in  this  canyon  within  the  pre- 
ceding five  or  six  years.  In  the  mountains  about  the  head  of  the  Pecos 
River  in  1903,  black  and  brown  bears  were  fairly  common,  and  fresh 
signs  were  frequently  seen  near  the  camps.  One  day  at  about  11,000 
feet  on  the  southeast  slope  of  Pecos  Baldy  a  bear  was  caught  sight 
of  in  the  spruce  forest,  but  it  made  such  a  frantic  rush  to  get  out  of 
range  that  only  a  blurred  streak  of  black  could  be  detected  between 
the  trees.  In  the  Manzano  Mountains  in  1903,  Gaut  reported  a  few 
bears  still  inhabiting  the  higher  part  of  the  range  and  was  informed 
that  an  old  trapper  had  a  few  years  previously  captured  quite  a 
number  near  the  Box  Spring  northwest  of  Mountainair.  A.  Rea, 
from  his  ranch  on  the  summit  of  these  mountains  due  west  of  Tajique, 
reported  a  number  of  bears  killed  near  his  place,  and  he  later  sent 
to  the  survey  three  good  skulls.  In  1905  Hollister  was  informed 
that  there  were  still  a  considerable  number  of  bears  in  this  range. 
In  1902  in  the  San  Andres  Mountains  Gaut  was  told  by  a  ranchman 
near  Salinas  that  two  bears  had  been  killed  two  years  previously  near 
his  place.  In  1889  black  bears  were  numerous  in  the  Capitan  Moun- 
tains, and  in  going  up  the  north  side  of  the  range  the  writer  found 
many  places  where  stones  had  been  turned  over  and  saw  some  fresh 
bear  signs.  While  he  was  camped  at  the  east  base  of  these  mountains 
on  June  14,  a  Mexican  hunter  killed  an  old  bear  and  two  cubs  near 
camp.  The  cubs  were  said  to  be  about  as  big  as  raccoons  and  were 
both  black,  while  the  old  bear  was  brown  and  in  the  old  worn 
winter  fur. 

In  1903  Gaut  found  an  abundance  of  bear  signs  in  the  Capitan 
Mountains  and  on  the  west  side  reported  them  as  common  also  near 
Carrizozo.  In  1902  in  the  White  Mountains  the  writer  saw  several 
fresh  tracks  of  black  bear  and  several  skins  that  had  been  lately 
taken  along  the  headwaters  of  Ruidoso  Creek.  In  1900  M.  H.  Webb, 
of  El  Paso,  Tex.,  told  E.  W.  Nelson  that  bears  were  becoming  scarce 
in  the  Sacramento  Mountains  where  they  had  formerly  been  common. 
In  1901  black  bears  were  common  in  the  Guadalupe  Mountains  near 
the  New  Mexico  and  Texas  line,  where  they  lived  in  security  in  the 
dense  scrub-oak  chaparral  and  where  they  are  likely  to  persist  for  a 
long  time.    In  1908  numerous  bear  signs  were  seen  in  the  Animas 
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Mountains,  and  black  and  brown  bears  were  said  to  be  common.  In 
1909  officials  of  the  Forest  Service  reported  bears  in  the  middle  and 
southern  portion  of  the  Guadalupe  Mountains.  In  1914  they  reported 
8  killed  on  the  Jemez  National  Forest,  11  on  the  Pecos,  and  12  on  the 
Carson ;  in  1915,  12  on  the  Carson,  26  on  the  Santa  Fe,  5  on  the  Lin- 
coln, and  4  on  the  Datil;  and  in  1916,  7  on  the  Carson,  21  on  the 
Santa  Fe,  2  on  the  Alamo-Lincoln,  3  on  the  Datil,  and  4  on  the 
Gila.  These  were  mainly  black  or  cinnamon,  but  the  species  were 
not  separated.  In  his  report  for  May,  1917,  J.  S.  Ligon  estimated 
33  black  bears  killed  in  the  State  during  the  year  and  157  remaining 
in  the  forests,  as  indicated  on  his  map  of  approximate  range. 
(Fig.  54.) 

Early  records  indicate  that  bears  were  more  generally  distributed 
over  the  State  before  it  became  so  fully  occupied  by  settlers  and 
stock  and  that  they  wandered  farther  from  their  timbered  areas  of 
cover  and  protection  than  at  the  present  time.  Apparently  they 
have  no  zonal  limits  in  this  region  and  adapt  themselves  to  condi- 
tions where  food  and  shelter  are  obtainable.  The  principal  part  of 
their  present  distribution,  however,  is  in  the  heaviest  timber  of  the 
Transition  and  the  Canadian  Zones,  although  this  may  be  a  purely 
superficial  distribution.  Their  actual  breeding  range,  which  is  the 
range  of  their  hibernating  area,  is  mainly  within  the  Canadian  Zone 
in  the  deep  spruce-filled  gulches  of  the  mountain  slopes.  From  this 
level,  however,  they  wander  downward  in  the  spring  wandering 
back  again  and  even  higher  later  in  summer  in  their  constant  search 
for  food,  in  a  few  days  easily  covering  any  vertical  range  that  is 
available. 

General  habits. — Bears  are  great  wanderers,  drifting  in  search  of 
food  from  one  area  to  another  and  making  long  and  rapid  journeys 
when  a  sufficient  food  supply  is  not  available,  but  they  are  among 
the  most  timid  and  wary  of  the  wild  animals,  and  so  far  as  possible 
keep  within  the  protection  of  dense  cover  of  timber,  brush,  and  tall 
vegetation.  They  are  both  nocturnal  and  diurnal  in  habits,  but 
from  long  persecution  have  become  largely  nocturnal  in  regions 
where  they  are  scarce.  Their  senses  of  hearing  and  smell  are  won- 
derfully acute,  which  render  them  extremely  difficult  to  approach 
in  their  dense  cover.  Even  where  abundant  they  are  rarely  seen 
except  as  driven  out  of  some  gulch  or  thicket,  and  even  then  they 
generally  keep  out  of  sight  in  making  their  escape.  They  are  easily 
trapped,  however,  in  any  place  that  they  are  in  the  habit  of  passing 
or  where  they  have  located  some  food  supply,  such  as  a  dead  animal  ; 
and  trapping  has  done  more  to  reduce  their  numbers  than  all  other 
methods  of  hunting.  They  have,  however,  been  successfully  hunted 
with  hounds  in  certain  parts  of  the  country,  especially  in  the  Mogol- 
lon  Mountains,  where  large  numbers  have  been  killed  by  this  means. 

Food  habits. — Although  the  bears  are  so  omnivorous  that  almost 
any  food  is  welcomed,  it  is  interesting  to  note  the  different  materials 
chosen  for  food  in  different  parts  of  the  country.  In  the  Animas 
Mountains  the  bear  excrement  along  the  trails  was  made  up  almost 
entirely  of  manzanita  berries,  acorn  shells,  and  in  one  instance  of 
well-felted  balls  of  black  pig  hair.  Near  the  top  of  these  mountains 
a  black  cherry  tree  full  of  ripe  fruit  had  the  branches  pulled  in  and 
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broken  all  through  the  top  where  the  bear  had  been  gathering  the 
fruit.  In  th&Patil  Mountains,  Hollister  reported  them  as  feeding  at 
times  largely  on  acorns,  pine  nuts,  and  juniper  berries,  which,  when 
obtainable,  they  seemed  to  prefer  to  any  other  food. 

In  the  Chuska  Mountains,  in  1908,  the  acorn  and  pine-nut  crop 
had  been  an  entire  failure,  and  the  bears  had  gone  in  pursuit  of  such 
other  foods  as  they  could  obtain.  They  were  then  feeding  on  bear- 
berr}?'  {Arctostaphylos  uva-ursi) ,  rose  haws,  grass,  other  green  vege- 
tation, and  insects.  Great  numbers  of  stones  were  turned  over  by 
the  bears  in  search  of  insects,  and  numerous  old  dead  pine  trees  had 
the  bark  clawed  off  in  search  of  the  borers  that  work  underneath. 
Several  trees  were  photographed  with  the  broken  bark  piled  on  the 
ground  around  the  base,  and  bear  scratches  showing  on  the  naked 
trunks,  which  they  had  climbed  in  tearing  off  the  bark.  Some  bear 
excrement  of  the  previous  year  showed  mainly  acorn  shells.  In  the 
Jemez  Mountains,  in  1906,  the  excrement  was  made  up  largely  of 
green  vegetation,  chokecherry  pits,  acorn  shells,  seeds  of  various 
berries,  and  fruits  that  had  been  eaten,  and  also  ants  and  beetles. 
Throughout  these  mountains  great  numbers  of  stones  had  been  turned 
over  in  search  of  insects  and  larvae.  In  the  Taos  Mountains  old  bear 
feces  near  timber  line  were  made  up  mainly  of  ants,  pine  needles, 
and  old  dried  vegetation,  evidently  from  the  early  spring  food,  when 
anything  to  fill  up  would  answer  the  purpose.  In  these  mountains 
also  the  stones  had  been  turned  over  in  many  areas  in  search  of  food. 

McClure  Surber  caught  a  skunk  near  the  Twining  mine  at  10,000 
feet  altitude  on  October  31,  and  after  killing  it  left  it  in  the  trap 
until  the  next  day,  when  skinning  it  would  be  less  disagreeable. 
During  the  night,  however,  a  bear  came  along  and  ate  the  skunk.  In 
the  Capitan  Mountains,  in  July,  1889,  the  writer  found  numerous 
stones  turned  over  where  the  bears  had  been  feeding  on  insects.  In 
the  same  mountains,  in  1903,  Gaut  reported  them  feeding  in  early 
summer  around  the  rock  piles  on  raspberries  and  strawberries,  but 
later  turning  over  rocks  in  search  of  insect  food.  The  local  hunters 
reported  that  the  bears  in  autumn  fed  largely  on  the  sweet  berries  of 
the  alligator  juniper,  upon  which  they  became  very  fat.  The  great 
abundance  of  these  sweet  berries  throughout  the  Capitan,  White, 
Sacramento,  and  Guadalupe  Mountains,  and  in  the  Manzano  and 
Mogollon  regions  have  undoubtedly  been  a  great  attraction  to  bears. 

In  the  Capitan  Mountains,  Gaut  was  told  by  one  of  the  ranchmen 
that  the  bears  occasionally  killed  a  few  kids  from  the  goat  herds. 
In  the  Zuni  Mountains,  Goldman,  reported  several  sheep  killed  by 
bears  near  Mount  Sedgwick  while  he  was  there  in  1909.  A  trap  set 
by  a  woodcutter  was  baited  with  a  partly  eaten  sheep  and  the  bear 
returned  and  managed  to  get  the  bait  without  springing  the  trap. 
In  the  Datil  Mountains,  in  1905,  Hollister  was  told  by  the  ranchmen 
that  the  bears  in  that  region  live  largely  on  cattle  at  certain  times 
of  year,  but  these  probably  were  not  black  bears. 

Breeding  habits. — Little  is  known  of  the  actual  breeding  habits  of 
these  bears  except  as  an  old  female  is  occasionally  seen,  shot,  or 
trapped  with  her  cubs,  which  are  usually  two  in  number.  In  August, 
1907,  Hotchkiss  wrote  the  writer  from  Fierro,  N.  Mex.,  that  he  had 
two  cubs,  male  and  female,  which  had  been  captured  in  the  moun- 
tains near  there.     They  were  both  black,  but  their  mother,  who  was 
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killed  at  the  time  of  their  capture,  was  a  brown  bear.  The  young 
are  known  to  be  born  late  in  winter  or  early  in  spring  while  the 
mother  is  still  in  her  winter  den  and  are  nursed  until  they  are  suffi- 
ciently grown  to  come  out  in  the  warm  spring  weather  and  follow 
their  mother  in  her  search  for  food.  A  specimen  in  the  Biological 
Survey  collection  from  the  Mogollon  Mountains  taken  in  August, 
1907,  was  about  the  size  of  a  small  dog,  and  others  taken  at  the  same 
time,  judged  by  their  skulls,  were  apparently  over  a  year  old  and  as 
large  as  a  good-sized  Newfoundland  dog,  but  the  full  growth  is  not 
attained  for  several  years. 

Hibernation. — Even  in  the  milder  sections  of  the  State  these  bears 
become  extremely  fat  in  autumn,  and  with  the  first  heavy  snow- 
storms and  cold  weather  in  the  mountains  they  seek  their  winter 
quarters  in  some  hollow  bank,  cave,  or  scooped-out  hollow  under  a 
big  log  or  bowlder,  where  they  pass  the  winter  in  a  state  of  inactive 
lethargy.  When  they  first  appear  early  in  spring  they  are  said  to 
be  still  fat,  but  at  this  season  food  is  often  scarce  and  their  store  of 
fat  is  usually  needed  to  carry  them  through  until  the  more  abundant 
summer  food  is  available.  Their  fur  as  they  enter  hibernation  is 
very  long  and  full,  but  it  is  said  to  be  more  perfectly  prime  when 
they  first  emerge  from  their  winter  den.  It  is  then  beautifully  long, 
full,  wavy,  and  with  a  luster  that  soon  begins  to  wear  away  with 
their  outdoor  activity. 

Economic  stafcis. — There  has  been  much  controversy  as  to  the 
value  of  the  black  and  brown  bears  as  fur  and  game  animals,  con- 
sidered in  the  light  of  their  occasional  destruction  of  domestic  stock. 
In  1910  the  Forest  Service,  at  the  request  of  the  Bureau  of  Biological 
Survey,  addressed  a  circular  letter  to  its  supervisors  over  the  West- 
ern States,  asking  for  information  as  to  the  abundance  and  depreda- 
tions of  black  bears  on  the  national  forests  and  also  as  to  the  opinions 
so  far  as  obtainable  from  the  stockmen  and  sportsmen  of  the  country 
in  regard  to  destroying  this  animal  as  a  predatory  species  or  giving 
it  limited  protection  as  a  game  animal.  The  following  extracts  from 
replies  to  this  circular  from  New  Mexico  are  of  interest : 

From  the  Jemez  National  Forest,  May  3,  1910,  Acting  Forest 
Supervisor  B.  M.  Thomas  reported : 

The  field  force  on  the  Jemez  seem  to  be  about  equally  divided  on  the  question 
as  to  whether  black  bears  are  detrimental  to  the  interests  of  the  forest.  They 
reported  only  three  cattle  killed  during  the  past  grazing  season,  and  it  is  certain 
that  losses  incurred  by  stockmen  from  this  source  are  very  small.  The  sheep- 
men would  probably  disapprove  of  any  protection  for  black  bears,  though 
aside  from  the  sheep  owners  it  would  not  meet  with  general  disapproval  and 
would  be  gladly  received  by  many,  especially  those  interested  in  the  forest  as 
a  recreation  ground. 

From  the  Pecos  National  Forest,  April  27,  1910,  Forest  Supervisor 
Thomas  R.  Stewart  reported : 

I  have  never  known  of  one  single  instance  where  black  bears  have  done  any 
damage  to  stock  on  this  forest,  and  I  agree  with  the  Biological  Survey  that 
they  should  be  considered  a  game  animal  and  that  there  should  be  a  closed 
season  on  them,  the  same  as  on  deer  and  other  game  animals.  I  have  talked 
the  matter  over  with  stockmen  in  this  vicinity  and  also  with  Mr.  Gable, 
Territorial  game  and  fish  warden.  While  Mr.  Gable  is  of  the  opinion  that  black 
bears  should  be  classed  as  predatory  animals,  the  stockmen,  who  are  most 
interested  in  the  subject,  are  generally  of  the  opinion  that  they  do  little  or 
no  damage  to  stock  and  should  be  considered  as  game  animals  and  protected. 
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From  the  Lincoln  National  Forest,  May  16,  1910,  Acting  Super- 
visor James  A.  Scott  reported : 

After  receiving  reports  from  the  officers  on  this  forest,  it  is  found  that 
no  damage  was  done  to  stock  grazed  upon  the  forest  the  past  season  by  black 
bears.  The  majority  of  officers  report  that  it  would  not  be  detrimental  to 
national-forest  interests  to  discontinue  the  killing  of  black  bears,  but  such 
action  would  be  generally  disapproved  by  the  people  interested  in  the  forest. 

From  the  Manzano  National  Forest,  May  24,  1910,  Supervisor  W. 
R.  Mattoon  reported : 

Replies  received  from  the  forest  officers  on  the  Manzano  strongly  indicate 
that  very  little,  if  any,  damage  has  been  done  to  stock  by  black  bears.  The 
number  of  bears  on  this  forest  is  limited  to  a  few  and  it  is  my  belief  that  they 
do  practically  no  damage  to  stock  except  possibly  to  ranchmen's  hogs.  The 
latter  is  small  in  amount,  since  the  bear  lives  high  in  the  mountains  where 
there  are  scarcely  any  ranches  and  hogs  are  usually  not  kept  on  the  ranches 
at  high  altitudes.  I  wish  to  express  myself  strongly  in  favor  of  the  bear  being 
classed  as  a  game  animal  and  being  hunted  and  killed  only  under  regulations. 

From  the  Zuni  National  Forest,  May  14,  1910,  Acting  Supervisor 
Frederic  Winn  reported: 

The  reports  received  from  forest  officers  indicate  that  practically  no  damage 
has  been  done  to  stock  on  this  forest  by  black  bears.  One  officer  on  the  Mount 
Taylor  division  reports  that  two  black  bears  have  been  killed  by  ranchmen 
within  the  past  two  years.  Aside  from  this  none  has  been  reported  killed  and 
no  stock  has  been  reported  lost  from  this  cause.  The  people  interested  in  the 
forest,  from  all  reports  obtainable,  are  not  inclined  to  class  the  black  bear  as 
a  predatory  animal.  The  majority  of  the  forest  officers  are  in  favor  of  classing 
it  as  a  game  animal. 

From  the  Gila  National  Forest,  April  20,  1910,  Supervisor  Douglas 
Rodman  reported : 

Black  bears  In  this  vicinity  do  slight  damage  only  to  stock.  While  they  may, 
of  course,  be  considered  to  some  extent  a  predatory  animal,  it  is  my  opinion 
that  the  damage  done  by  them  is  of  little  importance  compared  with  that  done 
by  lions  and  wolves.  I  have  never  heard  a  permittee  in  this  locality  express  the 
opinion  that  the  black  bear  was  seriously  detrimental  to  stock  interests.  I  do 
know,  however,  that  certain  people  in  this  vicinity  hunt  bear  on  a  large  scale 
during  the  fall  and  that  the  extermination  of  this  animal  would  be  considered  by 
them  as  a  loss. 

From  the  Alamo  National  Forest,  May  6,  1910,  Supervisor  A.  M. 
Neal  reported : 

At  the  present  time  there  are  only  a  few  black  bears  within  the  boundaries 
of  the  Alamo  Forest,  and  consequently  the  detriment  to  stock  is  reduced  to  a 
minimum.  Even  when  this  species  of  game  was  more  plentiful  their  destructive 
qualities  were  never  much  in  evidence.  In  the  Mescalero  Indian  Reservation, 
where  most  of  the  big  game  is  found,  no  reports  have  ever  reached  me  which 
indicated  that  the  black  bear  had  done  any  damage.  It  is  my  firm  belief  that 
the  people  generally  and  forest  officers  certainly,  in  this  section,  would 
prefer  this  animal  to  remain  as  a  game  animal  protected  by  law,  and  not  have 
it  considered  as  a  predatory  animal. 

From  the  Datil  National  Forest,  May  14,  1910,  Supervisor  W.  H. 
Goddard  reported: 

It  is  impossible  to  obtain  the  exact  amount  of  stock  killed  by  black  bears 
during  the  past  grazing  season,  but  a  number  of  stock  that  are  known  to  have 
been  killed  by  predatory  animals  were  supposed  to  have  been  killed  by  black 
bears.  During  the  year  1909  there  were  four  black  bears  killed  by  forest  officers 
and  five  by  forest  users.  It  is  impossible  to  ascertain  the  number  killed  in  past 
years.  The  opinion  of  forest  officers  in  general  is  that  black  bears  are  a  preda- 
tory animal,  and  in  one  instance  the  forest  officer  cites  that  a  black  bear  with 
two  cubs  killed  a  cow  and  was  found  a  short  time  afterwards  by  cowboys  and 
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killed  at  the  carcass.  On  the  Datil  National  Forest  about  six  months  of  each 
year  there  is  no  mast  and  the  black  bears  are  compelled  to  live  on  other  animals 
which  they  can  kill,  and  they  have  been  known  to  follow  the  grizzly  or  silvertip 
in  many  instances  and  eat  what  is  left  of  their  kill,  thus  getting  in  the  habit 
of  eating  fresh  meat,  which  soon  encourages  them  in  killing  what  they  require 
for  their  own  food.  The  public  sentiment  generally  on  this  forest  is  in  favor  of 
regarding  the  black  bear  as  a  predatory  animal  and  killing  it  whenever  and 
wherever  possible,  and  it  is  believed  by  this  office  that  the  discontinuance  of  the 
killing  of  black  bear  by  forest  officers  would  be  detrimental  to  the  users  of  the 
National  Forest  and  would  be  disapproved  generally  by  the  people  interested  in 
the  forest. 

Thus  opinions  differ  locally  as  to  the  relative  merits  of  these  bears. 
At  times  they  undeniably  destroy  some  stock,  but  it  is  evident  that 
a  part,  and  probably  a  large  part,  of  the  stock  supposed  to  have  been 
killed  by  black  bears  has  been  killed  by  grizzlies  or  silvertips  and  the 
remains  of  their  feasts  finished  up  by  the  more  harmless  blacks.  In 
the  Datil  and  Mount  Taylor  Ranges  especially  is  this  probable,  as 
until  quite  recently  stock-killing  grizzlies  have  been  known  to  occupy 
these  areas. 

In  1927,  J.  S.  Ligon  reported  black  and  cinnamon  bears  as  rather 
evenly  distributed  throughout  the  more  extensive  mountain  areas  of 
the  State  in  numbers  that  would  rapidly  increase  and  fill  their  old 
range  if  given  proper  protection. 

URSUS  HORRIAEUS  Batrd 

Coppermines  Grizzly  ;  Oso  of  the  Mexicans ;  Shas  of  the  Apache  Indians 

Ursus  hvrribilis  var.  horriaeus  Baird,  Mammals  North  Amer.,  p.  224,  1857. 
Ursus  horriaeus  Merriam,  North  Amer.  Fauna  No.  41,  p.  85,  1918. 

Type. — Collected  at  old  copper  mines,  near  present  site  of  Santa  Rita,  Grant 
County,  N.  Mex.,  by  J.  H.  Clark,  about  1852.33  A  skull  of  adult  male,  No.  990, 
U.  S.  Nat.  Mus.,  catalogued  November  1,  1852. 

General  characters. — Size,  considerably  smaller  than  Ursus  horribiUs  and 
dentition  much  lighter;  skull  short,  wide,  and  massive,  with  moderate  sagittal 
crest ;  molar  teeth  small  for  a  grizzly,  with  the  posterior  upper  molars  acutely 
triangular.    This  was  called  the  brown  bear  or  brown  grizzly  by  the  collector. 

Measurements. — Basal  length  of  type  skull,  312 ;  zygomatic  breadth,  207  milli- 
meters. 

Distribution  and  habitat. — At  the  present  time  there  is  no  known 
specimen  of  the  Coppermines  grizzly  except  the  type  skull,  and  the 
species  is  probably  extinct.  Other  grizzlies  collected  in  the  type 
region  in  recent  years  have  all  proved  to  belong  to  other  forms,  which 
have  occupied  the  same  region  or  been  driven  into  it  from  other 
areas,  and  horriaeus  may  not  improbably  have  been  the  form  of 
grizzly  occupying  the  foothill  and  valley  country  around  the  Mo- 
gollon  Mountains,  where  in  1852  bears  were  reported  common  in  the 
open  country  by  Clark  and  other  collectors,  even  into  the  Rio  Grande 
Valley  of  southern  New  Mexico.  In  his  journal  notes  of  December 
3,  1824,  in  the  Rio  Grande  Valley  below  Socorro,  Pattie  (1905,  p.  86) 
records  "  great  numbers  of  bear,  deer,  and  turkeys — a  bear  having 
chased  one  of  our  men  into  camp ;  we  killed  it."  Again  on  October 
28,  1826,  while  in  the  Rio  Grande  Valley  above  El  Paso  he  says : 

At  a  very  short  distance  from  The  Paso  I  began  to  come  into  contact  with 
great  bears  and  other  wild  animals.    In  one  instance  a  bear,  exceedingly  hungry, 

33  There  is  no  date  on  the  skull,  but  it  was  catalogued  in  the  National  Museum  on  Nov. 
1,  1852,  and  Clark  was  in  the  vicinity  of  the  copper  mines  in  1851  and  1852. 
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as  I  supposed,  came  upon  my  horses  as  I  was  resting  them  at  midday  and  made 
at  one  of  them.  I  repaid  him  for  his  impudence  by  shooting  him  through  the 
brain.  I  made  a  most  delicious  dinner  of  the  choice  parts  of  his  flesh.  (Pattie, 
1905,  p.  158.) 

Later  near  the  copper  mines  in  July,  1825,  Pattie  says:  "We 
passed  our  time  most  pleasantly  in  hunting  deer  and  bear,  of  which 
there  were  great  numbers  in  the  vicinity  " — "  an  Apache  chief  [called 
Mocho  Mano]  had  one  hand  bitten  off  by  a  bear"  (pp.  Ill  and  117). 
While  near  the  copper  mines  in  November,  1826,  Pattie  again  speaks 
of  an  old  grizzly  with  three  cubs  that  attacked  him  and  a  com- 
panion. They  fired  from  a  tree  and  killed  the  old  bear,  but  the 
cubs  bit  and  fought  off  the  hunters  and  escaped.  Another  bear  killed 
a  Mexican  and  his  burro,  and  they  were  said  to  destroy  corn  and 
often  to  kill  people.  The  country,  Pattie  says  (p.  159),  "abounds 
with  these  fierce  and  terrible  animals."  Again  on  January  25,  1825, 
between  the  Frisco  and  the  Gila  Rivers  (near  the  spot  now  known 
as  Cactus  Flat) ,  he  found  a  bear  in  a  cave  and  shot  it.  u  The  largest 
and  whitest  bear  I  ever  saw.  It  took  four  men  to  drag  it  out  of  the 
cave.  It  was  very  fat  and  yielded  ten  gallons  of  oil  "  (p.  93).  *'  On 
January  31  another  bear  that  attacked  us  on  the  Gila  was  killed 
[apparently  near  Cliff]  "  (p.  94). 

In  1851  Bartlett,  while  at  the  copper  mines,  wrote  of  the  bears : 

The  grizzly,  black,  and  brown  varieties  are  all  found  here;  and  there  was 
scarcely  a  day  when  bear  meat  was  not  served  up  at  some  of  the  messes.  The 
grizzly  and  brown  are  the  largest,  some  having  been  killed  which  weighed  seven 
to  eight  hundred  pounds.  These  are  dangerous  animals  to  approach,  unless 
there  are  several  persons  in  the  party  well  armed.  *  *  *  I  have  known  a 
grizzly  bear  to  receive  twelve  rifle  or  pistol  balls  before  he  fell ;  though  in  one 
instance  a  huge  animal  was  brought  down  by  a  single  shot  from  a  well-directed 
rifle,  which  passed  through  his  entire  length,  killing  him  instantly  (Bartlett, 
1854,  v.  1,  p.  236). 

In  the  vicinity  of  the  copper  mines  (now  Santa  Rita)  J.  H.  Clark 
reported  (Baird,  1859,  p.  28)  :  "A  brown  bear  occurs  here  also,  which 
I  think  can  hardly  be  identical  with  the  brown  or  grizzly  of  northern 
Chihuahua  and  Sonora."  He  says  the  brown  bear  of  the  former 
place  is  smaller  and  usually  met  with  about  watercourses,  which 
furnish  both  cover  and  food,  while  the  black  or  grizzly  was  found 
abundant  in  all  the  mountainous  regions  traversed  west  of  the  Rio 
Grande.  Late  in  the  summer,  he  says,  they  leave  the  mountains 
for  the  open  prairie  to  get  some  plant  that  ripens  at  this  season  and 
is  much  relished,  but  what  the  plant  is  he  was  never  able  to  ascertain. 

Thus  it  appears  that  in  the  early  days  the  grizzly  bears  were  com- 
mon at  times  over  the  open-plains  country  around  the  base  of  the 
mountains,  where  food  and  water  were  obtainable,  but  whether  these 
were  one  or  more  than  one  species  it  is  now  impossible  to  tell. 

Food  habits. — Besides  occasionally  attacking  burros,  horses,  and 
men,  and  raiding  the  fields  of  green  corn,  the  grizzlies  were  credited 
with  feeding  on  acorns,  pinyons,  and  cedar  berries,  and  even  coming 
into  camp  after  nightfall  for  offal.  They  also  were  reported  as 
tearing  up  the  soil  in  pursuit  of  roots  and  turning  over  stones  for 
insects  they  could  find  underneath.  There  seems  to  be  no  mention 
of  their  feeding  on  the  sugary  pods  of  mesquite  beans,  which  abound 
in  the  valleys  where  they  roamed  and  which  were  undoubtedly  as 
important  a  food  for  the  bears  as  for  the  other  animals  of  the  re- 
gion.    Presumably  this  grizzly  was  still  in  existence  when  domestic 
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animals  were  brought  into  this  grazing  paradise,  and  wholesale  de- 
struction of  superabundant  carnivores  became  necessary  to  protect 
the  stock  industry. 

Breeding  habits. — Pattie's  record  of  an  old  grizzly  with  three  cubs 
the  size  of  coons  in  November  is  apparently  the  only  record  throw- 
ing any  light  on  the  breeding  habits  of  this  species. 

Hibernation. — Pattie's  account  of  great  numbers  of  bears  in  the 
Rio  Grande  Valley  below  Socorro  on  December  3,  1824,  and  other 
accounts  of  the  activity  of  bears  in  the  valley  country  in  Novem- 
ber and  December,  would  indicate  that  hibernation  was  not  very 
regular  or  extensive  in  this  warm  part  of  the  State.  The  bear 
that  he  killed  in  a  cave  near  Cactus  Flat  on  January  25  may  have 
been  in  a  state  of  hibernation  at  the  time,  as  no  mention  is  made 
of  its  being  active  when  shot,  and  the  fact  of  its  being  exceedingly 
fat  and  yielding  10  gallons  of  oil  would  indicate  hibernation  or 
a  condition  that  would  render  hibernation  possible  during  cold 
weather.  But  another  grizzly,  which  attacked  them  and  was  killed 
on  January  31  on  the  Gila  near  Cliff,  must  have  been  decidedly 
active. 

On  April  2,  1827,  one  day  out  from  "Alopaz  "  on  his  5-day  trip 
back  to  the  copper  mines,  Pattie  saw  a  fresh  bear  track  and,  finding 
that  he  had  but  one  bullet,  was  greatly  worried  for  "  fear  of  the 
bears  which,  thawed  out,  were  emerging  from  their  dens  with  appe- 
tites rendered  ravenous  by  their  long  winter  fast."  (Pattie,  1905, 
p.  173.) 

URSUS  ARIZONAE  Meeeiam 
Arizona  Grizzly 
Ursus  arizonae  Merriarn,  Biol.  Soc.  Wash.  Proc.  29:  135,  1916. 

Type. — Skull  of  an  adult  male,  collected  at  east  side  of  Escudilla  Mountains, 
Apache  County,  Ariz,  (about  6  miles  west  of  the  New  Mexico  line),  September 
3,  1911,  by  C.  H.  Shinn. 

General  characters. — Size,  ratber  large;  color,  dull  brown  with  yellow  tips 
to  the  long  hairs ;  skull  long,  well  arched,  and  with  relatively  small  molar 
teeth. 

Measurements. — Basal  length  of  type  skull,  326;  zygomatic  breadth,  208 
millimeters. 

Distribution  and  habitat. — Although  the  Arizona  grizzly  was  col- 
lected on  the  very  border  of  New  Mexico,  there  were  until  recently 
no  authentic  specimens  from  the  State  that  could  be  considered 
typical  arizonae.  Two  skulls  picked  up  on  the  headwaters  of  the 
Rio  Mimbres  in  1906  show  most  of  the  characters  of  this  species,  but 
are  remarkably  short.  They,  however,  have  the  arched  cranium  and 
rounded  frontal  shield  so  characteristic  of  the  species  to  which  they 
are  provisionally  referred.  On  December  16,  1916,  an  old  female 
and  three  yearling  cubs  were  killed  on  the  west  side  of  the  Black 
Range  by  T.  T.  Loveless,  and  all  were  secured  by  C.  Hart  Merriarn 
for  the  National  Museum  collection  and  identified  as  arizonae. 
According  to  John  A.  Gatlin,  Biological  Survey  leader  of  predatory- 
animal  control  in  New  Mexico,  in  a  letter  dated  May  12,  1930,  G.  W. 
Evans,  of  Magdalena,  N.  Mex.,  killed  a  large  grizzly  bear  in  April, 
1930,  on  the  east  slope  of  the  Black  Range  just  north  of  Hillsboro 
Peak  after  following  the  trail  about  10  miles  from  the  extreme 
headwaters  of  the  Mimbres  on   the   south   slope   of  Reeds  Peak. 


360  NORTH   AMERICAN    FAUNA  [No.  53 

According  to  local  residents  this  bear  had  been  killing  livestock  in 
the  vicinity  for  the  past  many  years.  The  skull  shows  that  it  was 
a  very  old  bear  with  much  worn  teeth,  possibly  15  or  20  years  old. 
At  the  time  this  bear  was  killed  tracks  were  found  of  a  smaller 
grizzly  that  had  been  traveling  with  it,  but  the  smaller  one  had  not 
been  reported  as  killing  stock,  so  it  could  not  then  be  legally  killed. 

It  seems  probable  that  many  grizzlies  killed  in  the  Mimbres  and 
Mogollon  Mountains  of  New  Mexico  within  recent  years  are  also  of 
this  species.  It  is  very  desirable  that  more  skulls  and  skins  should 
be  obtained  from  this  region  to  satisfactorily  clear  up  the  distribu- 
tion of  the  forms  of  bears  found  there. 

In  1908  a  few  grizzlies  or  silvertips  were  said  to  be  still  in  the 
Mimbres,  Mogollon,  and  San  Francisco  Ranges.  In  1905,  a  large 
female  silvertip  was  killed  in  the  Tularosa  Mountains,  and  a  large 
male  was  said  to  be  still  at  large  in  the  range.  In  1894,  A.  K.  Fisher 
was  told  that  grizzly  bears  were  common  in  the  mountains  about  80 
miles  north  of  Silver  City,  and  he  saw  a  large  skin  that  belonged  to 
Joe  Sheridan,  of  that  town,  and  another  skin,  which  was  of  a  light 
straw  color,  at  a  tannery.  In  1906,  at  the  GOS  ranch  on  Sapello  Creek 
north  of  Silver  City,  the  handsome  skin  of  a  large  grizzly  that  had 
been  made  into  a  rug  was  shown  the  writer  by  Culberson.  This  skin 
was  of  a  uniform  dark-brown  color,  with  yellowish  tips  to  the  long 
hairs  and  had  the  typical  long  grizzly  front  claws.  Culberson  said 
that  he  killed  many  of  these  bears  in  the  early  days  in  the  surrounding 
country  and  mentioned  particularly  one  old  male  that  had  killed 
cattle  for  a  long  time  before  it  was  finally  hunted  down.  It  led  the 
dogs  and  hunters  on  a  persistent  hunt  for  nine  days  before  it  could  be 
brought  to  bay,  and  during  this  time  it  killed  seven  head  of  cattle 
that  were  found  along  the  trail.  Two  other  bears  were  killed  while 
this  one  was  being  followed  and  a  wide  stretch  of  country  was  covered 
in  the  9-day  hunt. 

Culberson  told  of  another  grizzly  that  he  had  shot  with  a  revolver 
in  the  open  where  he  found  it  while  riding  for  cattle.  He  described 
the  place  so  accurately  that  a  few  days  later  as  the  writer  went  past 
there,  he  was  able  to  find  the  skull,  which  was  badly  weathered 
from  lying  on  the  ground  for  several  years,  but  still  makes  an  interest- 
ing specimen  in  the  Biological  Survey  collection.  Culberson  said 
that  the  destruction  of  these  grizzlies  was  absolutely  necessary  before 
the  stock  business  of  the  region  could  be  maintained  on  a  profitable 
basis,  and  that  one  of  the  ranchers  on  the  Gila  had  brought  in  a 
pack  of  good  bear  dogs,  and  during  the  years  previous  to  1906  the 
ranchmen  had  combined  and  destroyed  a  large  part  of  the  bears  of  the 
region.  The  black  and  cinnamon  bears  were  considered  compara- 
tively harmless,  but  the  grizzlies  were  at  one  time  almost  as  bad  as 
the  big  wolves  in  their  depredation  on  the  range  cattle. 

URSUS  NELSONI  Mekbiam 
Nelson's  Grizzly 
Ursus  nelsoni  Merriam,  Biol.  Soc.  Wash.  Proc.  27 :  190,  1914. 

Type. — An  adult  female,  collected  at  Colonia  Garcia,  Chihuahua,  Mexico,  No- 
vember 13,  1899,  by  H.  A.  Cluff.  A  series  of  topotypes  were  collected  by  E.  W. 
Nelson  and  E.  A.  Goldman  in  June  and  July  of  the  same  year. 
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General  characters. — Smallest  of  all  the  grizzly  bears.  Color,  pale  buffy 
yellow  to  grayish  white  and  yellowish  brown ;  skull  of  male  the  size  of  that  of 
a  female  texensis,  to  which  species  it  is  very  closely  related. 

Measurements. — Basal  length  of  skull  of  old  male  topotype,  284 ;  zygomatic 
breadth,  199  millimeters. 

Distribution  and  habitat. — The  only  actual  New  Mexico  specimen 
of  nelsoni  is  the  skull  of  a  young  but  nearly  full-grown  male,  collected 
by  B.  V.  Lilly  in  northwestern  Chihuahua.  On  March  10,  1911, 
Lilly  started  this  bear  in  the  Animas  Mountains  in  extreme  south- 
western New  Mexico  and  followed  it  south  through  the  San  Luis 
Mountains  into  Chihuahua,  across  into  Sonora,  and  back  into  Chi- 
huahua before  it  was  finally  killed.  Lilly  was  sure  that  he  was  fol- 
lowing the  same  bear  all  this  time,  because  it  had  lost  two  toes  from 
one  foot  and  made  a  track  that  could  be  easily  recognized.  Though 
the  specimen  was  actually  collected  in  Mexico,  it  was  first  driven  out 
of  New  Mexico  and  serves  to  identify  the  bears  of  that  corner  of  the 
State  as  nelsoni. 

General  habits. — In  1855  Kennerly  reported  these  animals  ob- 
served in  greater  or  less  numbers  in  the  San  Luis  Mountains  near 
the  Mexican  boundary  line  and  further  says  (Baird,  1859,  pp. 
28-29) : 

We  were  assured  by  the  Mexicans  of  Sonora,  who  also  distinguished  this 
animal  from  the  grizzly,  that  it  was  feared  by  themselves,  as  well  as  by  the 
Indians,  more  than  the  latter,  on  account  of  its  ferocity.  This,  however, 
admits  of  a  considerable  degree  of  doubt ;  for,  notwithstanding  some  very  good 
proofs  of  its  boldness  within  our  own  knowledge,  we  also  observed  almost 
unexampled  evidence  of  its  cowardice.  While  on  one  occasion  a  very  old  male 
rushed  unexpectedly  from  the  bushes  and  made  a  fierce  and  unprovoked  attack 
upon  a  gentleman  of  the  Boundary  Commission,  who  probably  only  saved  his 
life  by  a  fortunate  escape  into  a  neighboring  tree,  we  observed  on  a  subse- 
quent occasion  in  the  same  vicinity  a  female  entirely  forsake  her  cubs  by  a 
rapid  retreat,  and  without  being  wounded;  and  this,  too,  notwithstanding  the 
cries  of  the  little  ones  while  we  pursued  and  captured  them ;  she  only  looking 
around  once,  at  a  distance  of  half  a  mile,  raising  herself  on  her  hind  feet  in 
a  menacing  manner,  then  again  fled  rapidly  over  the  hills  and  disappeared. 
In  the  same  region  a  very  large  female  grizzly  defended  her  young  with  great 
desperation,  and  only  fled  after  the  cubs  were  entirely  beyond  the  reach  of 
the  hunters,  when  she  made  her  escape,  covered  with  wounds.  *  *  *  The 
food  of  these  animals,  in  this  country,  consists  of  acorns,  walnuts,  pinones  (the 
fruit  of  Plnus  edulis) ,  manzanillas,  the  fruit  of  an  ericaceous  shrub,  and  such 
animals  as  they  are  able  to  capture. 

Another  note  in  the  same  connection,  apparently  from  W.  H. 
Emory's  own  observations,  states  that: 

Near  the  highest  crest  of  the  Sierra  Madre,  called  "  San  Luis  mountains  " 
I  had  an  opportunity  to  witness  a  rare  butchery,  by  which,  in  less  than  one 
hour,  a  whole  family  of  grizzlies  was  killed,  without  one  offering  the  slightest 
resistance.  It  was  about  noon  on  the  11th  of  October,  1855,  when  our  long 
trains,  coming  from  the  Guadaloupe  Pass,  in  the  Sierra  Madre,  toward  the  San 
Luis  springs,  met  on  the  plains  these  unexpected  mountaineers.  When  sur- 
prised, they  were  lying  on  the  ground  not  far  from  each  other  digging  roots. 
The  position  in  which  they  performed  this  work  naturally  caused  long  narrow 
strips  of  grassy  lands  to  be  turned  up  and  searched  as  if  it  had  been  done  by  a 
bad  plough.  I  could  not  learn  what  kind  of  roots  they  had  been  looking  for. 
After  taking  off  the  thick  skin  of  these  root-diggers,  we  found  them  all  in  a 
very  poor  condition,  and  this  may  account  for  the  want  of  that  resistance  which 
they  failed  to  offer.  The  ungrizzly-like  behavior  of  these  poor  brutes  induced 
the  majority  of  our  party  to  doubt  their  being  grizzlies  at  all.  They  evidently 
had  descended  from  the  surrounding  mountains,  where  they  have  their  strong- 
hold in  the  rough  trachytic  recesses  of  this  part  of  the  Sierra  Madre,  the  highest 
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crest  of  which  is  densely  crowned  by  a  dark  growth  of  pines.  There  their 
fruit  stores  had  probably  given  out  in  the  late  season,  and  they  were  obliged 
to  resort  to  roots  to  satisfy  their  hunger.     (Baird,  1859,  p.  29.) 

In  August,  1908,  while  E.  A.  Goldman,  Clarence  Birdseye,  and  the 
writer  were  camped  in  the  Animas  Mountains  they  found  abundant 
bear  signs  in  the  dense  chaparral  covering  the  upper  slopes  of  this 
range  and  saw  some  large  tracks  that  were  undoubtedly  those  of 
grizzlies.  Several  silvertips  were  reported  to  have  been  killed  there 
in  recent  years,  and  evidently  some  were  then  living  there.  The  dense 
chaparral  with  abundance  of  acorns  and  manzanita  berries  make  of 
this  range  a  sort  of  bear's  paradise,  and  there  are  plenty  of  cattle 
and  hogs  just  below  the  chaparral.  In  one  place  along  the  bear  trail 
a  lot  of  black  pellets  were  found,  which,  on  examination,  proved  to 
be  made  up  of  felted  balls  of  black  pig  hair.  In  other  places  the  bear 
sign  was  composed  mainly  of  manzanita  berries  and  acorn  shells, 
but  we  could  not  be  sure  whether  these  signs  were  to  be  credited  to 
the  grizzlies  or  to  black  bears,  which  also  occurred  there.  The 
grizzly  which  Lilly  chased  out  of  these  mountains  in  March,  1911, 
stopped  twice  to  feed  on  the  sotol  plant  (Dasylirion,  wheeleri). 

On  May  20,  1851,  while  going  through  Guadalupe  Pass  in  the 
Cloverdale  Hills  of  the  extreme  southwestern  corner  of  New  Mexico, 
Bartlett  writes  (1854,  v.  1,  p.  252)  : 

Two  bears  were  observed  to-day  after  entering  the  defile ;  they  were  so  large 
as  to  be  taken  at  first  for  mules.  When  their  real  nature  was  discovered  several 
of  the  horsemen  gave  chase  but  without  success     *     *     *. 

The  size  of  these  bears  suggests  that  rather  than  the  smaller  nelsoni 
they  may  have  been  the  species  later  collected  a  little  farther  west  in 
Sonora  by  Kennerly,  a  species  which  now  bears  his  name. 

URSUS  TEXENSIS  TEXENSIS  Merriam 
Texas  Grizzly;  Oso  bianco  of  the  Mexicans 

UrsVrS  horriaeus  texensis  Merriam,  Biol.  Soc.  Wash.  Proc.  27 :  191,  1914. 
Ursus  horrioilis  horriaeus  Bailey,  North  Amer.  Fauna  No.  25,  p.  192,  1905. 

Type. — Skull  of  adult  male  collected  in  Davis  Mountains,  Tex.,  by  C.  O.  Fin- 
ley  and  J.  Z.  Means,  October,  1890.  Biological  Survey  collection,  United  States 
National  Museum. 

General  characters. — About  the  same  size  as  horriaeus  or  slightly  smaller, 
with  lower  and  flatter  skull  and  many  detailed  characters  separating  it  from 
that  form.  No  skin  of  this  bear  has  ever  been  seen  by  a  naturalist,  nor  any 
reliable  data  obtained  as  to  its  coloration,  but  from  the  notes  on  the  osos  blancos 
of  the  Mexicans,  and  the  gray  bear  of  Pattie  and  its  close  relationship  with  the 
light-yellow  nelsoni  of  Chihuahua,  it  is  evident  that  this  was  also  a  light- 
colored  or  yellowish  bear. 

Measurements. — Basal  length  of  type  skull,  308 ;  zygomatic  breadth,  218 
millimeters. 

Distribution  and  habitat. — So  far  no  specimen  of  the  Texas  grizzly 
has  ever  been  obtained  from  New  Mexico,  but  the  type  from  the 
Davis  Mountains,  a  short  distance  south  of  the  New  Mexico  line,  and 
another  specimen  from  southwestern  Colorado,  indicate  a  probable 
range  for  the  species  along  the  Guadalupe,  Sacramento,  White,  Capi- 
tan,  Manzano,  and  possibly  the  Jemez  Mountains  through  the  State ; 
and  as  grizzly  bears  are  known  to  have  occupied  these  ranges,  the 
notes  from  various  localities  along  this  line  are  referred  to  this 
species.    At  the  present  time  grizzlies  are  extremely  scarce  through- 
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out  these  ranges,  and  it  is  not  impossible  that  the  species  has  already 
become  extinct,  but  until  comparatively  recent  years  they  have  been 
found  in  considerable  numbers.  In  1889,  while  camped  in  the  Capi- 
tan  Mountains,  the  writer  was  told  by  a  Mexican  hunter  of  osos 
blancos,  or  white  bears,  that  were  occasionally  killed  there.  Other 
hunters  in  that  region  reported  grizzly  bears  in  the  mountains  and 
also  formerly  out  in  the  Pecos  Valley  and  even  on  the  east  side  of 
the  Pecos  Valley.  In  1900,  E.  W.  Nelson  was  told  by_  a  Mr.  Webb, 
of  El  Paso,  Tex.,  that  silvertips  had  been  common  in  the  Sacra- 
mento Mountains,  but  were  then  becoming  scarce.  In  1901,  while 
camped  at  the  head  of  Dog  Canyon  in  the  Guadalupe  Mountains 
near  the  New  Mexico  and  Texas  boundary  line,  the  writer  found 
tracks  of  very  large  bears  that  were  evidently  of  the  grizzly  group, 
though  apparently  no  grizzlies  had  been  killed  there  for  some  time. 
In  this  very  rough  part  of  the  range,  with  deep  canyons  clothed  in 
dense  chaparral,  the  species  may  still  be  found  and  may  even  hold 
its  own  for  years  to  come.  It  was  reported  by  the  Forest  Service  in 
the  Sacramento  Mountains  in  1907  and  in  the  Guadalupes  in  1909. 
In  December,  1826,  Pattie  wrote  that  along  the  Rio  Grande  Valley 
below  the  mouth  of  the  Puerco  "  We  killed  plenty  of  bears,"  and  that 
while  in  the  mountains  west  of  the  upper  Puerco  River  "  We  killed 
several  bears,  the  talons  of  which  the  Indians  (Navajos)  took  for 
necklaces."  (Pattie,  1905,  pp.  160,  166.)  The  following  month— 
on  January  2,  1827 — in  making  a  journey  from  Perclido  to  "  San 
Tepee"  (from  the  Puerco  to  the  Rio  Grande  Valley),  he  says 
(p.  169)  : 

We  saw  plenty  of  bears,  deer,  and  antelope.  Some  of  the  first  we  killed, 
because  we  needed  their  flesh,  and  others  we  killed  for  the  same  reason  that 
we  were  often  obliged  to  kill  Indians,  that  is,  to  mend  their  rude  manners  in 
fiercely  making  at  us  and  to  show  them  that  we  were  not  Spaniards,  to  give 
them  the  high  sport  of  seeing  us  run. 

On  November  2, 1824,  between  Taos  and  Abiquiu  in  the  Rio  Grande 
Valley,  he  reports  (p.  75)  : 

We  killed  a  gray  bear  that  was  exceedingly  fat.  It  had  fattened  on  a  nut 
the  shape  and  size  of  a  bean  which  grows  on  a  tree  resembling  the  pine,  called 
by  the  Spanish,  pinion.    We  took  a  great  part  of  the  meat  with  us. 

Thus  a  gray  bear  seems  to  have  occupied  these  valleys  and  low 
ranges  up  through  the  State,  and  the  notes  on  it  can  probably  best  be 
gathered  under  the  species  texensis. 

General  habits. — Little  is  known  of  the  habits  of  this  species 
except  from  the  type  of  country  it  inhabited,  where  scrub  oak  fur- 
nished abundant  acorn  crops,  the  pinyon  pine  nuts,  and  the  alligator 
juniper  great  quantities  of  sweet  berries,  besides  other  abundant 
bear  food,  which  rendered  these  low,  open  mountain  ranges  full 
of  brushy  canyons  and  gulches  a  natural  paradise  for  bears.  As 
the  country  settled  up  the  stockmen  found  it  necessary  to  protect 
their  herds  from  the  bears,  and  in  the  open  part  of  the  country  they 
were  easily  hunted  on  horseback  and  rapidly  destroyed.  The  bear 
whose  skull  serves  as  the  type  of  this  species  was  found  in  the  Davis 
Mountains  of  Texas,  where  it  had  killed  a  cow  and  eaten  most  of 
the  carcass,  and  was  trailed  for  about  5  miles  by  the  hounds  until 
the  horsemen  caught  up  and  killed  it.  These  bears  of  the  open 
country  at  an  early  date  paid  the  penalty  of  their  fondness  for  beef. 
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URSUS  TEXENSIS  NAVAHO  Mebeiam 
Navajo  Grizzly;   Shas  of  the  Navajo  Indians 

Vrsus  navaho  Merriam,  Biol.  Soc.  Wash.  Proc.  27 :  191,  1914. 

Ursus  texensis  navaho  Merriam,  North  Amer.  Fauna  No.  41,  p.  37,  1918. 

Type. — Collected  near  Fort  Defiance,  Ariz.,  probably  from  the  Chuska  Moun- 
tains, which  lie  mainly  within  New  Mexico. 

General  characters. — The  type,  a  badly  broken  skull  of  an  old  male,  is  very 
similar  to  the  type  skull  of  texensis,  rather  small,  short,  and  wide. 

Distribution  and  habitat. — Of  the  original  distribution  of  navaho, 
which  apparently  is  now  extinct,  nothing  is  known,  unless  it  should 
be  considered  conspecific  with  texensis,  to  which  it  is  certainly  very 
closely  related.  The  type,  which  consists  of  an  old  skull  lacking  the 
posterior  part,  is  accompanied  by  no  other  data  than  the  locality, 
Fort  Defiance,  which  lies  close  to  the  Arizona-New  Mexico  line,  and 
the  name  Mollhausen,  which  would  indicate  that  the  specimen  was 
collected  by  Mollhausen  on  the  Whipple  expedition  through  New 
Mexico  and  Arizona  in  1854.  In  1908  the  writer  was  at  Fort  Defiance 
and  followed  the  whole  length  of  the  Chuska  Mountains  lying  just 
east  of  there,  but  could  get  no  clew  to  any  grizzly  bears  occupying 
the  region  at  that  time,  although  black  bears  were  fairly  common. 
It  is  not  impossible,  however,  that  grizzlies  may  still  occupy  some 
of  the  remote  canyons  in  this  range,  and  if  the  species  is  not  extinct 
it  is  greatly  to  be  hoped  that  specimens  may  be  obtained  to  show 
more  perfect  characters. 

URSUS  PERTURBANS  Merriam 
Mount  Taylor  Grizzly 

Ursus  perturbans  Merriam,  North  Amer.  Fauna  No.  41,  p.  64,  1918. 

Type. — An  old  male,  collected  in  a  canyon  on  Mount  Taylor,  N.  Mex.,  12  miles 
east  of  San  Mateo,  July  9,  1916,  by  Eddy  Anderson,  and  sent  to  the  Bureau  of 
Biological  Survey  by  J.  S.  Ligon. 

General  characters. — Size  large ;  color  dark  brown,  with  grizzled  tips  to  the 
long  hairs ;  skull  very  long  and  narrow  with  high  sagittal  crest ;  molar  teeth  not 
very  large.  Another  skull  of  a  large  old  male  killed  at  Kid  Springs,  10  miles 
northeast  of  Datil  in  the  Datil  Mountains,  about  1900,  is  very  similar. 

Measurements. — Basal  length  of  skull  (type),  338;  zygomatic  breadth,  210 
millimeters. 

Distribution  and  habitat. — The  two  specimens  of  perturbans  men- 
tioned are  all  that  remain  to  show  the  range  and  characters  of  this 
large  grizzly,  but  it  seems  safe  to  assume  that  at  least  some  of  the 
numerous  bears  reported  from  the  region  lying  between  the  Mount 
Taylor  and  Datil  Ranges,  including  the  Zuni  Mountains,  and  a  num- 
ber of  small  scattered  ranges,  may  be  referred  to  this  species.  In  1853 
Kennerly  reported  great  numbers  of  bears,  both  the  black  and  the 
huge  grizzly,  among  the  bushes  on  the  hillsides  after  leaving  the 
"  Rio  Rito  "  on  his  trip  from  Albuquerque  to  Zuni.  West  of  these 
mountains  along  the  valleys  that  stretch  toward  Zuni  he  says : 

We  found  the  grizzly  bear  (Ursus  ferox)  abundant.  When  impelled  by 
hunger  they  become  very  fierce  and,  descending  into  the  valleys,  frighten  off 
the  pa  stores,  who,  in  their  terror,  abandoned  their  flocks  to  these  huge 
monsters.     (Kennerly,  1856,  p.  5.) 

This  may  have  been  the  source  of  the  "  bear  paw- s  "  that  Coronado 
mentions  among  the  Zuni  Indians  when  he  first  visited  the  pueblo  in 
1540. 
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In  1905  Hollister  reported  many  bears  seen  and  killed  in  the  San 
Mateo  or  Mount  Taylor  Range  in  past  years  and  a  few  still  remaining 
there.  Much  damage  to  stock,  especially  sheep,  had  been  reported 
from  time  to  time,  and  only  the  previous  summer  a  sheep  herder  had 
been  nearly  killed  by  a  large  bear.  Black,  brown,  silvertips,  and 
grizzlies  were  all  reported  there.  In  1906  the  writer  camped  in  these 
mountains  and  found  a  few  old  bear  signs,  but  in  the  short  time  he 
was  there  he  could  not  discover  any  bears.  The  dense  forest  growth 
in  the  old  crater,  however,  forms  an  ideal  rendezvous  in  which  they 
are  comparatively  safe  and  from  which  they  can  make  their  raids 
among  the  herds  over  the  stock  ranges. 

During  the  summer  of  1916  one  of  these  old  grizzlies  had  become 
so  bold  and  active  in  killing  stock  that  a  large  bounty  was  offered 
for  its  destruction.  For  a  long  time  the  local  hunters  and  trappers 
made  every  effort  to  win  the  bounty,  but  they  were  unsuccessful. and 
finally  gave  up  the  attempt,  when  a  Biological  Survey  trapper,  Eddy 
Anderson,  was  sent  for.  He  soon  found  and  killed  the  bear,  which 
had  been  feeding  on  a  recently  killed  cow.  The  skin  and  skull  are 
now  among  the  treasured  types  in  the  National  Museum  collection, 
and  at  last  the  specific  characters  of  the  bears  that  Coronado  reported 
nearly  400  years  ago  at  Zuni  are  known. 

In  1905  Hollister  reported  grizzly  bears  as  still  occupying  the 
region  north  of  the  Datil  and  Gallina  Mountains,  where  they  were 
formerly  more  common  and  had  done  immense  damage  to  cattle.  In 
the  Datil  Mountains  in  the  same  year  he  found  that  a  few  of  these 
cattle  killers  had  been  taken  by  professional  hunters  for  the  large 
bounties  that  had  been  offered,  but  that  they  were  then  becoming 
scarce,  although  at  least  one  old  bear  was  known  to  be  at  large.  In 
1906  the  writer  ran  across  an  old  prospector  at  a  well  north  of 
Quemado,  on  whose  pack  burro  was  the  skin  of  a  large  grizzly  that 
he  had  shot  in  the  mountains  south  of  there — as  nearly  as  could  be 
made  out  from  his  description,  in  the  Horse  Spring  Mountains  at  the 
east  end  of  the  West  Datil  Range.  He  had  not  saved  the  skull,  but 
the  fur  was  in  good  condition,  long  and  dull  brown  with  yellowish 
tips.  It  is  quite  possible  that  a  few  of  these  bears  still  remain  in  the 
region  lying  between  Mount  Taylor  and  the  Datils,  and  if  so,  every 
remaining  specimen  should  be  procured  for  the  National  Museum 
collection  for  the  light  that  it  might  throw  on  the  specific  characters 
and  distribution  of  these  almost  extinct  species. 

General  habits. — Apparently  these  grizzlies  have  belonged  largely 
to  the  half -open  country  of  mountains,  plains,  and  scattered  juniper 
and  nut  pine  forest.  Kennerly  reported  them  feeding  on  pine  nuts, 
but  said  that  when  hungry  they  became  fierce  and  visited  the  flocks 
of  the  peaceful  Zuni  Indians  in  the  valleys.  Evidently  they  became 
stock-killing  animals  at  an  early  date,  and  as  the  country  filled  up 
with  domestic  herds  they  wrought  their  own  destruction  by  setting 
the  hand  of  every  man  in  self-defense  against  them. 

URSUS  APACHE  Mebriam 
Apache  Ghizzly  ;  Silvebtip  ;  Kua-pahtzya  a'  na  of  the  Taos  Indians 
Vrsus  apache  Merriam,  Biol.  Soc.  Wash.  Proc.  29 :  134-135,  1916. 

Type. — Collected  at  Whorton  Creek,  south  slope  of  White  Mountains,  near 
Blue,  eastern  Arizona,  April  3,  1913,  by  B.  V.  Lilly. 
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General  characters. — Size  medium;  skull  short,  wide  and  massive,  with 
short  nose  and  spreading  zygomatic  arches;  dentition  moderate;  color  dark 
brown  or  blackish,  much  grizzled  with  yellow-tipped  hairs  over  back  and  sides. 

Description  of  a  female  and  cubs. — Old  female,  in  little- worn  midsummer 
fur.  Color  over  most  of  the  body  grizzled-brownish  black,  darkest  on  rump, 
mane,  ears,  and  legs;  forehead,  throat,  and  belly  light-yellowish  brown;  nose 
and  face  light  brown;  front  claws  long  and  white;  hind  claws  short  and 
brown. 

Cub  of  about  6  months,  killed  with  its  mother  on  the  same  date,  is  similar 
in  color,  although  slightly  more  blackish  over  rump,  legs,  and  mane,  but  with 
the  same  brown  nose  and  yellow  wash  over  face  and  lower  parts.  Front  claws 
slender,  very  sharp,  and  light  horn  color,  hind  claws  short  and  sharp. 

Live  cub  at  National  Zoological  Park  February  24,  1919,  in  winter  fur, 
lighter  and  more  yellowish  than  its  mother  and  brother  in  midsummer  fur 
with  more  striking  contrasts  of  dark  brown.  Color  pattern  striking  with 
straw-yellow  face,  crown,  throat,  belly,  and  worn  rump  patch ;  grizzled  brown 
sides,  back  and  mane;  dark-brown  ears,  sides  of  neck,  legs,  and  feet;  and  a 
light-brown  circle  the  size  of  a  silver  dollar  around  each  eye;  nose  almost  as 
light  yellow  as  the  rest  of  the  face.  Nails  long,  slender,  and  still  sharp  and 
of  the  same  light-horn  color  as  those  of  the  other  cub.  Weight  probably  75 
or  80  pounds. 

Measurements.— Skull  of  type,  adult  male:  Basal  length,  325;  zygomatic 
breadth,  234  millimeters;  skull  of  adult  female  from  Taos  Mountains:  Basal 
length,  277;  zygomatic  breadth,  195  millimeters. 

Distribution  and  habitat. — In  referring  the  grizzly  bears  of  the 
Sangre  de  Cristo  Kange  of  northern  New  Mexico  to  this  species, 
the  writer  is  aware  that  one  or  two  other  forms  may  be  included 
in  the  notes.  It  is  not  improbable  that  the  larger,  darker  Ursus 
horribilis  bairdi  Merriam,  described  from  Blue  River,  Summit 
County,  Colo.,  may  also  range  down  through  these  mountains,  and 
it  would  not  be  strange  if  U.  texensis  navaho  Merriam,  described 
from  Fort  Defiance,  Ariz.,  shares  some  parts  of  the  range.  A  single 
adult  female  and  one  of  her  cubs  from  the  head  of  Rio  Chiquito, 
Taos  County,  are  the  only  available  specimens  from  the  range  for 
determination,  and  they  agree  so  perfectly  with  the  type  of  U.  apache 
that  there  can  be  no  question  of  their  identity.  The  distribution 
seems  unreasonable,  but  the  few  scattered  remnants  of  the  species 
have  been  so  chased  by  hunters  from  range  to  range  over  the  State 
that  there  is  no  certainty  of  their  being  at  the  present  time  within 
their  original  habitat.  There  is  no  other  record  of  the  species  in 
New  Mexico,  although  at  one  time  grizzly  bears  were  abundant  in 
every  group  of  mountains  from  the  Sangre  de  Cristo  to  the  White 
Mountains  of  Arizona.  In  the  collection  of  the  University  Museum 
at  Lawrence,  Kans.,  there  are  mounted  specimens  of  several  grizzlies 
from  the  headwaters  of  the  Pecos  and  Mora  Rivers,  and  it  is  to  be 
hoped  that  some  day  the  skulls  will  be  removed  from  them  for 
identification.  There  are  still,  however,  some  grizzly  bears  in  this 
range  of  mountains,  and  there  is  still  the  possibility  of  getting  speci- 
mens, or  at  least  skulls,  to  clear  up  the  status  of  the  different  forms 
that  probably  occur. 

On  July  22,  1918,  T.  J.  McMullin  caught  an  old  grizzly  and  killed 
one  of  her  two  cubs,  on  the  head  of  Rio  Chiquito,  Taos  County.  With 
the  help  of  Bob  Reed,  a  cowman  from  Taos,  the  other  cub  was  roped 
from  the  top  of  a  small  spruce  tree  that  it  had  climbed  and  was 
brought  to  camp  alive.  A  few  days  later  M.  E.  Musgrave  came 
along  and  persuaded  the  men  to  send  the  cub  to  the  National  Zoo- 
logical Park,  to  which  they  agreed  on  condition  that  he  should  be 
given  the  name  of  "  McReed."    Musgrave  packed  him  out  25  miles 
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on  his  burro  and  shipped  him  to  the  Zoo,  where  he  arrived  in  good 
health  on  August  10,  1918. 

Through  the  cordial  cooperation  of  Charles  Springer,  the  skins 
and  skulls  of  the  mother  and  other  cub  were  obtained  for  the  Biolog- 
ical Survey  collection,  so  supplying  identification  characters  for  the 
live  cub  at  the  National  Zoological  Park,  while  it  in  turn  furnishes 
information  concerning  all  the  age  and  seasonal  phases  of  color  and 
markings  for  the  species. 

In  1881,  Dyche  collected  a  number  of  specimens  in  the  mountains 
west  of  Mora  and  Las  Vegas.  (Edwords,  1893,  pp.  68-75.)  Judged 
from  his  account,  the  grizzly  bears  were  then  abundant  in  these 
mountains,  but  they  have  since  become  scarce.  In  1903,  while  the 
writer  was  camped  on  the  headwaters  of  the  Pecos  River,  there  were 
said  to  be  a  few  old  grizzlies  in  a  big  windfall  near  Jack  Creek  at 
10,000  feet  altitude,  and  later  in  the  season  others  were  reported  in 
the  Taos  Mountains,  one  especially  large  old  fellow  being  said  to 
range  in  the  dense  second  growth  of  aspens  and  spruces  on  the  ridge 
west  of  Black  Lake.  In  1904  a  few  were  reported  among  the  Culebra 
and  Costilla  Peaks  just  south  of  the  Colorado  boundary,  and  a  hunter 
told  of  a  big  gray  bear  that  had  recently  chased  three  Mexicans  out 
of  the  canyon  on  the  east  side  of  Culebra  Peak.  In  1903,  A.  H. 
Howell,  while  in  the  Raton  Range,  was  told  that  only  one  grizzly  had 
been  killed  in  Bear  Canyon  during  the  previous  five  or  six  years. 
In  the  Gallinas  Mountains  of  Rio  Arriba  County,  in  1904,  the  writer 
was  told  that  there  were  still  a  few  silvertips,  but  in  the  San  Juan 
and  Jemez  Mountains  in  1906  he  could  get  no  definite  records  of 
them.  In  this  region  the  grizzly  bears  seem  to  be  almost  entirely 
mountain-forest  animals,  keeping  in  the  dense  growth  of  timber, 
especially  in  the  deep  canyons  and  almost  impenetrable  jungles  of 
windfall  and  second  growth,  which  follow  the  burning  of  forest 
areas.  Their  present  distribution,  however,  may  be  entirely  artificial 
and  forced  from  their  long  and  vigorous  persecution  by  hunters. 
Though  they  range  up  and  down  the  slopes  of  the  mountains  from 
timber  line  to  the  lowest  timber,  they  are  said  usually  to  "  den  up  " 
and  hibernate  on  the  higher  slopes  of  the  mountains  among  the 
spruces  of  the  Canadian  Zone.  As  the  young  are  brought  forth 
before  the  mother  leaves  the  winter  den  this  becomes  also  the  breed- 
ing zone  of  the  bears. 

General  habits. — While  camped  in  the  Pecos  River  Mountains 
in  1903,  Page  B.  Otero,  then  State  game  warden,  and  long  familiar 
with  the  game  conditions  in  that  region,  told  the  writer  that  near 
the  headwaters  of  the  Pecos  River  when  the  first  snows  came  he  had 
seen  broad  roadways  made  by  the  grizzlies  in  moving  up  the  moun- 
tains toward  their  winter  quarters.  In  some  cases  he  had  known  of 
their  making  their  dens  in  hollow  cavities  among  the  rocks  and  in 
others  by  merely  scooping  out  a  big  hollow  in  a  sidehill  and  letting 
the  snow  drift  deeply  over  the  entrance  through  the  winter.  During 
years  of  hunting  in  these  mountains  Otero  has  gathered  many  inter- 
esting incidents  in  regard  to  bears,  both  from  his  own  and  other 
hunters'  experiences.  The  one  grizzly  that  came  nearest  to  getting 
him  died  at  his  third  shot  within  20  feet  of  him,  but  some  of  his 
friends  fared  worse.  An  Indian  of  San  Miguel  was  fearfully  torn 
and  bitten  by  a  huge  grizzly  he  had  wounded.     The  bear  caught 
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him  by  the  left  arm  and  tore  his  face  and  breast  into  strings  before 
he  could  kill  it  with  his  knife.  After  the  encounter  the  Indian 
dragged  himself  to  a  road  and  was  picked  up,  and  went  back  in 
the  mountains  hunting.  "  The  Pueblo  Indians,"  Otero  said,  "  were 
great  bear  hunters,  even  before  they  had  guns,"  and  numerous 
arrowheads  and  obsidian  chips  are  still  found  over  the  mountains, 
especially  near  springs. 

In  1910  Forest  Service  officials  reported  a  few  grizzlies  in  the 
Taos,  San  Juan,  and  Gallinas  Mountains,  and  in  May,  1916,  J.  S. 
Ligon  reported  a  large  cow-killing  bear  trapped  on  the  headwaters 
of  the  Pecos  during  the  latter  part  of  the  month,  and  six  or  seven 
others  in  that  district. 

A  tentative  estimate  by  J.  S.  Ligon  in  his  report  for  May,  1917, 
of  48  grizzly  bears  in  New  Mexico  is  probably  as  near  the  facts  as 
anyone  could  come  at  that  time.     (Fig.  55.)     In  his  report  for  1927, 

he  stated  that  the  preda- 
tory habits  of  the  grizzlies 
had  resulted  in  their  al- 
most total  extermination 
in  the  State. 

With  their  cattle  and 
man  killing  instincts,  it  is 
not  strange  that  these  bears 
should  have  been  brought 
to  the  verge  of  extinction 
during  a  progressive  occu- 
pation of  the  country,  but 
they  are  now  so  far  gone 
that  the  occasional  indi- 
vidual hiding  in  the  deep- 
est recesses  of  the  moun- 
tains is  no  longer  a  terror 
to  people  or  stock,  but 
should  afford  a  source  of 
lis-     deep  interest  as  a  remnant 

tribution   of   the   estimated   48   grizzly   bears  in       01  Dig  game  now  becoming 

j.eI  Ligtn0  in  1917'  from  map  prepared  by     a  thmg  of  the  past. 


Order  INSECTIVORA :  Insect  Eaters 

Family  SORICIDAE:  Shrews 

NOTIOSOREX  CRAWFORDI  CRAWFORDI  Baibd 

Eared  Shrew 

Sorex  (Notiosorex)  crawfordi  Baircl,  MS.  published  by  Coues,  Bui.  U.  S.  Geol. 

and  Geogr.  Survey  Terr.  3:  651,  1877. 
Notiosorex  cratofwdi  Dobson,  Mon.  Insectivora,  part  3,  fig.  20,  pi.  23,  1S90. 

Type. — Collected  near  old  Fort  Bliss,  about  2  miles  above  El  Paso,  Tex.,  by 
S.  W.  Crawford.  The  type  is  labeled  New  Mexico,  but  Fort  Bliss  is  on  the 
Texas  side  of  the  river.  It  was  entered  in  the  National  Museum  catalogue 
April  28,  1857. 

General  characters. — The  genus  Notiosorex  is  characterized  by  three  upper 
and  two  lower  uuicuspid  teeth  and  prominent  ears.     In  external  characters 
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crawfordl  resembles  a  little  Sores,  but  bas  a  relatively  shorter  tail,  thinner 
fur,  and  more  conspicuous  ears.  Its  tail  is  not  so  short,  however,  as  that  of 
the  little  Cryptotis  oerlandieri,  which  has  never  been  taken  in  New  Mexico,  but 
may  come  into  the  State  in  the  Rio  Grande  Valley.  The  upper  parts  are  clear 
plumbeous  or  slightly  tinged  with  sepia ;  the  lower  parts  paler  and  somewhat 
silvery  plumbeous.  The  measurements  serve  to  distinguish  it  from  either  gorex 
or  the  little  Cryptotis. 

Measurements. — An  adult  male:  Total  length,   96;   tail  vertebrae,  29,  hind 
foot,  19  millimeters. 

Distribution  and  Jvabitat. — Two  specimens  of  the  widely  ranging 
and  rarely  collected  eared  shrew  carry  its  known  range  well  up  the 
Rio  Grande  Valley  into  central  New  Mexico.  (Fig.  56.)  One  of 
these  was  taken  by  Gaut  at  the  northwest  base  of  the  Capitan  Moun- 
tains ;  the  other  was  taken  near'  Juan  Tof oya  at  the  east  base  of  the 
Mount  Taylor  Plateau  not  far  from  the  Puerco  River.  The  range  of 
the  species  has  generally 
been  supposed  to  be  strictly 
Lower  Sonoran,  but  these 
two  localities  both  lie  just 
beyond  the  edge  of  the  zone 
and  fairly  within  the  edge 
of  the  Upper  Sonoran.  It 
is  probable,  however,  that 
they  mark  only  the  ex- 
treme limit  of  range  and 
that  a  species  occurring  at 
El  Paso  and  along  the  low- 
er Colorado  River  really 
belongs  to  the  lower  zone. 

General  habits.  —  There 
are  few  species  of  North 
American  mammals  of 
whose  habits  less  is  known 
than  this  rare  shrew.  The 
type,  from  old  Fort  Bliss, 
was  long  unique,  but  occa- 
sionally a  specimen,  usual- 
ly picked  up  by  accident, 
has  been  added  from  some 
widely  isolated  locality.  The  one  that  Gaut  collected  was  found  par- 
tially decomposed  at  the  base  of  a  rocky  bluff  on  the  edge  of  the  Tula- 
rosa  Valley.  There  was  no  water  anywhere  near  and  no  clew  as  to 
where  the  animal  had  lived.  The  only  one  the  writer  has  taken  in 
many  years  of  field  work  was  caught  under  the  canvas  of  his  tent  floor 
on  breaking  camp  one  morning  in  a  sandy  juniper  gulch  at  the  east 
base  of  the  volcanic  plateau  surrounding  Mount  Taylor.  The  small 
alkaline  creek  near  by  was  at  that  time  almost  dry,  and  its  cut  banks 
seemed  to  offer  neither  cover  nor  protection  for  such  animals  as 
shrews.  The  tracks  and  burrows  or  desert  species,  such  as  pocket 
mice  and  kangaroo  rats,  were  common  in  the  sand,  and  it  was  a  great 
surprise  to  see  a  member  of  this  forest  and  water-loving  family  dart 
from  under  the  canvas.    The  writer  quickly  caught  it  in  his  hands  and 
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Figure  56. — Distribution  of  eared  shrew  and 
masked  shrew  in  New  Mexico :  1,  Notiosorcj; 
crawfordi  crwwfordi;  2,  Sorex  cinereus  cine- 
reus-     Type  locality  circled 
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at  once  recognized  the  genus  from  its  proportions  and  conspicuous 
ears,  and  examined  with  great  care  and  interest  an  animal  that  he 
had  never  before  seen  alive.  A  careful  search  of  the  ground  gave 
no  clew  as  to  where  it  came  from.  Some  rain  had  fallen  in  the  night 
and  the  shrew  may  have  taken  refuge  under  the  tent  floor  just  to 
keep  dry,  or  it  may  have  been  seeking  insects  for  food ;  or  possibly 
had  burrowed  up  through  the  mellow  soil  until  it  came  to  the  im- 
passable barrier  of  canvas.  An  examination  of  its  stomach  contents 
showed  its  food  habits  to  be  those  of  the  shrews  in  general,  the 
stomach  containing  the  remains  of  insects  too  finely  chewed  for 
identification. 

SOREX  CINEREUS  CINEREUS  Kerb 

Cinereous  Shrew 

Sorex  arcticus  cinereus  Kerr,  Animal  Kingdom,  p.  206,  1792. 
Sorex  personatus  Geoffroy,  Mem.  Mus.  Nat.  Hist.  Paris  15:  122,  1827.     Type 
from  eastern  United  States 

Type  locality. — Fort  Severn,  Ontario,  Canada. 

General  characters. — The  smallest  species  of  Sorex  found  in  New  Mexico 
and  easily  distinguished  from  ooscurus,  with  which  it  occurs,  by  its  slightly 
smaller  size  and  darker  color.  In  winter  pelage  the  back  is  sooty  in  strong 
contrast  to  the  brown  sides  and  gray  belly,  making  a  tricolor  pattern.  The 
surest  characters,  however,  are  found  in  the  relative  size  of  the  five  upper 
premolars,  the  third  being  as  large  or  larger  than  the  fourth. 

Measurements. — An  adult  male:  Total  length,  100;  tail,  40;  hind  foot,  12 
millimeters. 

Distribution  and  habitat. — In  the  Biological  Survey  collection 
there  are  9  specimens  of  the  little  cinereous  shrews  from  New  Mex- 
ico— 6  from  the  Taos  Mountains,  where  they  were  caught  along  the 
headwaters  of  Hondo  River,  near  Twining,  at  altitudes  ranging 
from  10,500  to  10,700  feet;  1  from  the  mountains  a  few  miles  north 
of  the  mining  town  of  Red  River  at  an  altitude  of  10,700  feet ;  and 
2  from  the  Pecos  Mountains  at  8,000  and  11,000  feet.  These  local- 
ities would  indicate  a  range  completely  filling  the  Canadian  Zone  in 
the  Sangre  de  Cristo  Mountains.  (Fig.  56.)  This  is  the  southern 
limit  of  range  of  the  species.  If  it  were  a  common  species  more 
specimens  would  certainly  have  been  taken  and  a  wider  range  would 
probably  have  been  shown.  Those  caught  were  taken  along  the 
banks  of  cold  streams,  in  springy  meadows,  or  under  logs  in  the 
cool  spruce  woods.  Usually  they  were  caught  in  traps  set  in  the 
runways  of  Microtus  or  in  little  cavities  under  logs  and  rocks.  One 
of  the  specimens,  taken  August  8,  1904,  at  10,700  feet  in  the  Taos 
Mountains,  was  already  getting  well  into  the  winter  pelage. 

Food  habits. — Apparently  these  shrews  are  caught  at  all  times  of 
the  day  and  night  for  they  seek  their  food  mainlv  under  cover  and 
in  the  dark  and  seem  to  be  tireless  in  their  search  for  prey.  The 
stomachs  of  those  collected  were  as  usual  filled  with  the  finely  mas- 
ticated parts  of  various  insects,  and  the  meat  used  for  trap  bait, 
showing  that  in  food  habits  they  are  highly  carnivorous  as  well  as 
insectivorous. 

Breeding  habits.— E.  R.  Warren  (1910,  p.  264)  says  that  they  have 
from  four  to  eight  young  and  that  five  embryos  were  found  in  a 
female  taken  July  15  at  Mud  Springs,  Colo. 
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SOREX  OBSCURUS   OBSCURUS   Merkiam 
Dusky  Shrew  ;  Pah-ka-ciie-una  of  the  Taos  Indians 

Sorex  ooscurus  Merriam,  North  Amer.  Fauna  No.  10,  p.  72,  1895. 

Type. — Collected  at  Timber  Creek,  Salmon  River  Mountains,  Idaho,  August 
26,  1890,  by  Vernon  Bailey  and  B.  H.  Dutcher. 

General  characters. — Altbough  a  tiny  animal,  obscurus  is  noticeably  larger 
than  cinereus  and  duller  or  more  plumbeous  in  color.  The  tooth  formula  also 
differs  in  the  third  upper  premolar  being  very  much  smaller  than  the  fourth. 
The  winter  pelage  is  not  represented  in  any  of  the  New  Mexico  specimens,  but 
Colorado  specimens  collected  in  October  and  November  have  the  upper  parts 
decidedly  darker,  more  blackish  and  less  plumbeous  than  in  summer.  One 
specimen  collected  in  the  Manzano  Mountains  October  18,  1903,  has  the  dorsal 
area  well  marked  for  about  half  the  length  of  the  back  where  the  dark  winter 
fur  is  coming  in,  but  the  more 
grayish  summer  pelage  is  still 
retained  over  the  rest  of  the 
body. 

Measurements. — An  adult 
male :  Total  length,  115 ;  tail, 
45  ;  hind  foot,  13  millimeters. 

Distribution  and  habi- 
tat.— There  are  specimens 
of  the  dusky  shrew  in  the 
Biological  Survey  collec- 
tion from  the  Pecos  River 
Mountains  at  11,000, 11,600, 
and  11,700  feet;  from  the 
Taos  Mountains  at  7,400, 
9,800,  11,300,  11,400,  and 
12,500  feet;  and  from  the 
Jemez  and  Manzano  Moun- 
tains at  about  9,000  feet. 
These  localities  show  a 
range  completely  filling 
the  Canadian  Zone  and  ex- 
tending into  and  probably 
through  the  Hudsonian  in 
the  mountains  of  northern 
New  Mexico.  (Fig.  57.)  They  also  mark  the  southern  limit  of  a 
wide-ranging  species.  Though  some  of  the  localities  given  may  seem 
low  in  altitude  for  the  Canadian  Zone,  it  is  of  interest  to  note  that 
these  are  invariably  along  the  banks  of  cold  mountain  streams,  where 
the  Canadian  Zone  plants  are  also  brought  down  by  the  proximity 
of  cold  water. 

The  shrews  are  generally  caught  under  old  logs,  in  moist  cold 
woods,  along  creek  banks,  about  springs,  in  mountain  meadows,  or 
under  and  among  broken  rocks. 

General  habits. — Most  of  the  shrews  taken  for  specimens  are  caught 
by  accident  in  traps  set  for  Microtus,  Clethrionomys,  and  other 
ground  mice  and  baited  with  rolled  oats ;  but  by  baiting  the  traps  with 
bits  of  fresh  meat  almost  as  many  shrews  as  mice  are  sometimes  taken. 
In  their  favorite  haunts  of  cold  moist  ground  with  abundant  cover 
they  seem  to  be  active  both  day  and  night  and  are  as  often  found  in 
the  evening  round  of  the  traps  as  in  the  morning.    The  question  of 


Figure  57. — Distribution  of  three  little  shrews  in 
New  Mexico:  1,  Sorex  obscurus  ooscurus;  2, 
S.  obscurus  neomexicanus ;  3,  8.  vagrans  monti- 
cola.     Type  locality  circled 
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more  or  less  light  evidently  does  not  matter,  especially  as  much  of 
their  food  is  found  under  cover  of  leaves  and  grass  or  in  under- 
ground burrows,  where  their  long  sensitive  noses  are  probably  of 
more  assistance  than  their  minute  eyes.  They  are  rarely  seen  alive, 
but  occasionally  one  darts  across  an  open  space  or  over  a  rock  or 
swims  across  the  creek  or  pool  in  front  of  you,  disappearing  as  soon 
as  cover  is  reached. 

In  the  moist  rich  mold  of  woods'  earth  their  tiny  burrows  can 
often  be  found  in  great  numbers,  usually  where  the  material  is  so 
soft  and  light  that  they  can  push  their  way  through  without  the 
effort  of  digging,  for  their  tiny  feet  are  poorly  adapted  to  burrow- 
ing. They  are  caught  in  the  burrows  of  other  small  mammals  so 
commonly  as  to  suggest  that  they  are  hunting  larger  game  than 
insects  or  that  the  owners  of  the  burrows  may  have  been  evicted. 

Shrews  rarely  show  much  fat,  and  that  they  do  not  hibernate  is 
shown  by  their  tiny  tracks  seen  on  the  snow  in  the  coldest  winter 
weather.  They  run  into  and  out  of  the  soft  snow  with  ease  and 
rapidity,  but  spend  most  of  the  winter  under  its  cover  on  the  surface 
of  the  ground  under  leaves  and  grass  or  in  burrows  and  natural 
openings  among  logs  or  rocks. 

Food  habits. — The  stomachs  of  these  shrews  are  usually  found 
filled  with  the  finely  masticated  remains  of  various  small  animals 
popularly  classed  as  insects  but  probably  including  worms,  myria- 
pods,  bugs,  and  spiders.  Occasionally  traces  of  the  flesh  of  some 
animals  are  found  in  the  stomachs  and  more  frequently  a  mouse  is 
found  in  the  traps  with  the  skin  torn  and  the  flesh  half  eaten.  By 
resetting  the  trap  and  baiting  it  with  meat  a  shrew  is  almost  inva- 
riably taken,  often  in  a  very  short  time.  In  the  Manzano  Moun- 
tains Gaut  found  a  pocket  gopher  in  one  of  his  traps  with  a  small 
hole  eaten  into  its  side,  and  setting  a  small  trap  baited  with  a  bit  of 
the  animal's  intestine  on  the  spot  he  an  hour  later  found  a  shrew  in 
the  trap.  They  are  voracious  feeders  and  the  quantity  of  small 
animal  life  they  destroy  places  them  on  the  list  of  highly  beneficial 
mammals. 

Breeding  habits. — The  mammae  of  the  females  are  arranged  in 
three  pairs  close  together  on  the  posterior  part  of  the  abdomen. 

SOREX  OBSCURUS  NEOMEXICANUS  Bailey 
New  Mexican  Dusky  Shrew 
Sorex  obscurus  neomexicanus  Bailey,  Biol.  Soc.  Wash.  Proc.  26:  133,  1913. 

Type. — Collected  at  Cloudcroft,  N.  Mex.,  May  29,  1900,  by  Vernon  Bailey. 

General  characters. — The  southern  form  of  the  obscurus  group  is  easily  recog- 
nized by  large  size,  dull  coloration,  and  brownish  suffusion  over  belly,  but  most 
readily  by  its  relatively  large,  heavy  skull. 

Measurements. — The  type,  an  adult  male :  Total  length,  118 ;  tail,  45 ;  hind 
foot,  15  millimeters.  A  female  topotype :  115,  45,  and  14  millimeters,  respec- 
tively. 

Distribution  and  habitat. — In  the  Biological  Survey  collection 
there  are  4  specimens  of  neomecdcanws  from  Cloudcroft — 3  from  the 
top  of  the  range  10  miles  northeast  of  Cloudcroft,  1  from  the  south- 
west, and  1  from  the  northwest  slope  of  the  Capitan  Mountains. 
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(Fig.  57.)  All  were  taken  in  a  mixture  of  Canadian  and  Transition 
Zone  forests,  but  the  shrews  undoubtedly  represent  the  Canadian 
element,  as  they  were  always  found  in  cold  locations. 

General  habits. — At  Cloudcroft  they  were  caught  in  traps  set 
under  old  logs  on  the  highest  cold  slopes  above  9,000  feet  altitude. 
They  evidently  blundered  by  accident  into  traps  set  and  baited  for 
ground  mice.  In  the  Capitan  Mountains  Gaut  caught  them  high 
up  on  both  slopes  of  the  range  about  cold  springs,  where  they  were 
trapped  under  old  logs.  In  habits  they  seem  to  be  identical  with 
their  nearest  relative,  obscurus,  farther  north. 

SOREX  VAGRANS  MONTICOLA  Merriam: 
Rocky  Mountain  Shrew;  Tse-nis-na-sa  of  the  Navajo  Indians 

Sorex  monticola  Merriam,  North  Amer.  Fauna  No.  3,  p.  43,  1890. 

Sorex  vagrans  monticola  Merriam,  North  Amer.  Fauna,  No.  10,  p.  69,  1895. 

Type. — Collected  at  San  Francisco  Mountain,  Ariz.,  at  11,500  feet,  August 
28,  1889,  by  C.  Hart  Merriam  and  Vernon  Bailey. 

General  characters. — Slightly  smaller  than  obscurus,  which  it  resembles  in 
both  external  and  tooth  characters,  but  the  teeth  are  much  smaller  and  espe- 
cially narrower.  In  size  monticola  falls  between  obscurus  and  cinereus,  but 
from  the  latter  it  can  be  readily  distinguished  by  the  third  upper  premolar 
being  smaller  than  the  fourth.  In  summer  the  upper  parts  are  sepia  brown 
and  the  lower  parts  ashy  gray.  Specimens  from  the  Mogollon  Mountains  taken 
in  late  October  are  in  complete  winter  coat.  The  upper  parts  are  blackish  with 
a  minute  silvery  frosting  that  in  certain  lights  gives  almost  a  gray  appearance ; 
the  lower  parts  are  silvery  white;  the  tail  is  sharply  bicolor  with  a  blackish 
tip. 

Measurements. — Average  of  four  topotypes :  Total  length,  108 ;  tail,  44  ;  hind 
foot,  12.7  millimeters. 

Distribution  and  habitat. — Specimens  from  the  central  part  of  the 
Mogollon  Mountains,  from  near  Kingston  in  the  Mimbres  Mountains 
and  from  the  Magdalena  Mountains  carry  the  range  of  the  Rocky 
Mountain  shrew  well  over  from  Arizona  into  New  Mexico.  A  single 
specimen  taken  in  the  highest  part  of  the  Chuska  Mountains  is  also 
referred  to  this  species,  and  it  is  very  probable  that  the  shrews 
of  the  Zuni  and  Mount  Taylor  groups  also  belong  to  this  form. 
(Fig.  57.)  No  specimens  have  been  taken  in  these  ranges,  but  a 
little  shrew  seen  at  the  edge  of  a  creek  on  Mount  Taylor  shows  that 
some  species  occurs  there  and  the  Zuni  Mountains  are  perfectly 
adapted  to  their  requirements.  In  the  Mogollon  Mountains  they  were 
taken  at  8,500  feet;  in  the  Magdalena  Mountains  at  9,000  feet,  near 
Kingston  at  6,200  feet,  and  in  the  Chuska  Mountains  at  8.800  feet. 
All  these  localities  except  Kingston  are  in  the  Canadian  Zone,  as  are 
most  of  the  Arizona  localities  where  the  species  has  been  taken. 
Cold  streams  and  springy  places  will  probably  serve  to  carry  their 
range  across  some  of  the  intervening  valleys  and  may  account  for 
their  rather  scattered  distribution. 

General  habits. — Near  the  headwaters  of  Willow  Creek  in  the  Mo- 
gollan  Mountains  the  writer  caught  two  of  these  little  shrews  under 
logs  where  he  was  trapping  for  Microtus  and  Clethrionomys.  One 
was  partly  eaten  in  the  trap,  probably  by  another  shrew,  but  could 
still  be  saved  as  a  specimen.  Several  of  the  Microtus  and  Peromyscus 
caught  in  this  line  of  traps  were  also  partly  eaten,  probably  by  other 
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shrews.  The  mice  were  so  abundant  in  that  locality  that  they 
quickly  filled  the  traps,  or  more  shrews  would  probably  have  been 
taken,  as  they  were  evidently  common  there.  The  following  year, 
E.  A.  Goldman  caught  another  specimen  under  a  grassy  bank  a  little 
farther  up  Willow  Creek.  In  the  Magdalena  Mountains  he  caught 
three  along  the  banks  of  a  small  stream  in  Copper  Canyon  at  eleva- 
tions ranging  from  8,200  to  9,200  feet.  Near  Kingston  he  caught 
one  at  6,200  feet  on  a  moist  bank  of  Percha  Creek  well  down  in  the 
Transition  Zone.  This  low  altitude  can  only  be  accounted  for  by  the 
influence  of  cold  weather  and  a  rapid  mountain  stream.  In  the 
Chuska  Mountains,  Clarence  Birdseye  and  the  writer  trapped  espe- 
cially for  shrews,  and  Birdseye  finally  secured  one  specimen  on  a 
cold  slope  near  the  highest  point  of  the  range.  They  were  evidently 
not  common  or  generally  distributed  in  that  region. 

SOREX  PALUSTRIS  NAVIGATOR    (Baikd) 
Mountain  Water  Shrew 

Neosorex  navigator  (Cooper  Ms.)   Baird,  Mammals  North  Amer.,  p.  11,  1859. 
Sorex   (Neosorex)   palustris  navigator  Merriam,  North  Amer.  Fauna,  No.  10, 
p.  92,  1895. 

Type. — Collected  near  head  of  Yakima  River,  Wash.,  August  31,  1853,  by 
J.  G.  Cooper. 

General  characters. — The  large,  long-tailed  water  shrew  can  not  be  confused 
with  any  other  species  in  New  Mexico.  Its  hind  feet  are  relatively  large  and 
are  fringed  along  the  edges  with  stiff  hairs  much  like  those  of  the  muskrat 
for  swimming,  and  the  eyes,  while  very  small,  are  relatively  less  minute  than 
those  of  the  little  shrews.  The  fur  is  dense  and  velvety ;  the  upper  parts  in 
winter  are  glossy  black  and  in  summer  brownish  black  and  the  lower  parts 
usually  silvery  whitish. 

One  collected  at  9,000  feet  on  the  east  slope  of  Costilla  Pass  September  25, 
is  nearly  half  through  the  molt  from  summer  to  winter  pelage.  The  short 
brownish-black  summer  coat  is  strikingly  contrasted  with  the  long  black  winter 
fur,  which  was  progressing  forward  along  a  sharp  line  and  had  reached  the 
middle  of  back  and  edges  of  belly,  making  the  posterior  half  of  the  animal 
appear  twice  the  size  of  the  anterior  half.  Others  collected  on  the  east  slope 
of  the  Taos  Mountains,  September  18  and  19,  show  the  darkening  fur  of  the 
posterior  half  of  back,  but  it  has  not  reached  its  full  length.  One  from  St. 
Elmo,  Colo.,  collected  at  10,100  feet  by  Cary  October  10,  is  in  full  winter  pelage, 
which  is  not  shown  in  any  of  the  New  Mexico  specimens.  The  fall  molt  evi- 
dently progresses  forward  over  the  body  along  a  sharp  line.  Other  specimens 
collected  July  5  at  6,400  feet  in  the  canyon  west  of  Coventry,  Colo.,  are  losing 
the  dark  winter  fur  apparently  in  the  reverse  order,  as  the  shorter,  browner 
summer  fur  has  extended  back  over  the  head  and  neck  and  replaced  the  dark 
but  worn-out  winter  fur  along  a  sharp  line  of  demarcation,  while  the  change 
has  extended  with  ragged  margins  along  the  whole  length  of  the  belly.  The 
brownish  summer  coat  is  evidently  of  brief  duration,  but  New  Mexico  speci- 
mens of  July  19  and  20,  August  7,  and  September  8  are  fully  covered  by  it. 

Measurements. — Average  of  eight  specimens  from  Montana:  Total  length, 
148;  tail,  71;  hind  foot,  20.4  millimeters.  An  adult  male  from  Jemez  Moun- 
tains, N.  Mex. :  150,  74,  and  21  millimeters,  respectively.  A  female  from  the  San 
Juan  Mountains :  151,  74,  and  20  millimeters,  respectively. 

Distribution  and  habitat. — There  are  specimens  of  the  water  shrew 
in  the  Biological  Survey  collection  from  Costilla  Pass,  the  east  and 
west  slopes  of  the  Taos  Mountains,  head  of  Coyote  Creek  in  Mora 
County,  Santa  Clara  Creek  in  the  Jemez  Mountains,  and  the  summit 
of  the  San  Juan  Mountains  in  New  Mexico.    In  other  words,  they 
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extend  southward  from  the  mountains  of  Colorado  through  the 
Canadian  Zone  of  the  Sangre  de  Cristo  Range  and  the  San  Juan  and 
Jemez,  on  the  two  sides  of  the  Rio  Grande  Valley,  and  reach  here  the 
extreme  southern  limit  of  range  of  the  species.     (Fig.  58.) 

General  habits. — On  the  east  slope  of  Costilla  Pass  A.  H.  Howell 
took  one  specimen  at  the  edge  of  the  creek  at  9,000  feet  altitude;  on 
the  east  slope  of  the  Taos  Mountains  a  few  miles  west  of  Elizabeth- 
town  the  writer  caught  one  at  the  edge  of  a  mountain  stream  at 
8,900  feet  altitude  and  on  the  head  of  Coyote  Creek  another  at  8,000 
feet.  On  the  west  slope  of  the  Taos  Mountains  Gaut  caught  one  by 
the  creek  in  a  little  meadow  on  the  head  of  the  Rio  Hondo  at  10,700 
feet  in  a  trap  set  for  Microtus,  and  in  the  San  Juan  Mountains  an- 
other near  a  little  stream  at  10,000  feet  altitude.  On  Santa  Clara 
Creek  in  the  Jemez  Moun- 
tains the  writer  caught  one 
in  the  canyon  at  8,000  feet 
just  at  the  lower  edge  of 
the  Canadian  Zone,  where 
a  little  stream  of  cold  wa- 
ter came  out  from  under 
the  high  bank.  All  these 
specimens  were  taken  in 
the  Canadian  Zone  and  at 
localities  ranging  from  its 
lower  to  its  upper  edge. 

The  species  is  probably 
much  more  common  than 
these  few  scattered  records! 
would  indicate,  as  the  hab- 
its of  the  water  shrews 
render  them  somewhat  dif- 
ficult to  locate  or  capture. 
They  are  principally 
caught  in  traps  set  at  the 
water's  edge  along  cold 
mountain  streams,  where 
they  swim  back  and  forth 

and  land  at  certain  places  along  the  margins.  But  traps  set  at 
the  water's  edge,  half  submerged  and  baited  with  fresh  meat,  only 
occasionally  catch  one.  To  some  extent  they  use  the  numerous 
burrows  of  meadow  mice  that  perforate  the  stream  banks,  as  they 
are  occasionally  caught  in  traps  set  in  the  runways  of  these  mice. 
The  only  way  to  secure  even  a  few  specimens  is  by  keeping  out  a 
large  number  of  traps  set  in  places  where  they  are  most  likely  to 
live.  They  are  rarely  seen  alive,  but  they  are  known  to  be  expert 
swimmers  and  divers  and  to  spend  much  of  their  time  in  the  water. 
They  are  also  active  on  the  shore,  but  to  what  extent  they  travel 
on  land  is  not  known ;  indeed,  very  little  is  known  of  their  habits. 

Food  habits. — The  examination  of  stomach  contents  of  those  col- 
lected for  specimens  always  shows  a  mass  of  the  finely  masticated 
remains  of  insects  and  the  very  small  animal  life,  but  the  specific 
identification  of  this  material  is  very  difficult,  if  at  all  possible. 


Figure  58. — Distribution  of  the  mountain 
shrew,  Neosorex  palustris  navigator,  in 
Mexico 


water 
New 
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Order  CHIROPTERA:  Bats 

The  great  order  of  Chiroptera,  or  bats,  highly  specialized  flying 
mammals,  is  represented  in  New  Mexico,  so  far  as  at  present  known, 
by  two  families,  the  Vespertilionidae,  with  8  genera  and  17  species 
and  subspecies;  and  the  Molossidae,  with  a  single  genus  and  species 
(Tadarida  mexicana).  Among  their  many  peculiarities  the  bats  are 
wholly  nocturnal,  hiding  away  during  the  hours  of  daylight  in 
caves  and  clefts  of  the  rocks,  in  dark  places  in  buildings  or  trees,  or 
under  cover  of  dense  foliage,  coming  out  only  in  the  twilight  to 
begin  their  eager  quest  of  insect  prey. 

The  food  of  our  northern  bats  is  composed  entirely  of  insects, 
as  none  of  the  fruit-eating  bats  or  the  blood-sucking  vampires  of 
the  Tropics  reach  the  borders  of  the  United  States. 

With  probably  little  or  no  help  from  their  minute  eyes,  but  guided 
by  their  large  and  sensitive  ears  and  by  the  expanse  of  sensitive  wing 
membranes,  they  find  and  capture  on  the  wing  vast  numbers  of  fly- 
ing insects.  With  such  highly  beneficial  food  habits  the  bats  are 
probably  almost  as  essential  to  successful  agriculture  as  are  the  birds. 
Though  comparatively  few  in  species,  their  individual  numbers  are 
great,  and  in  many  localities  greatly  in  excess  of  the  number  of 
insectivorous  birds.  Many  of  the  night-flying  insects,  especially 
moths  and  beetles,  are  not  easily  found  by  the  diurnal  birds,  and 
the  importance  of  bats  in  thus  keeping  a  check  on  the  increase  of 
many  destructive  groups  of  insects  is  beyond  calculation.  Great 
quantities  of  guano,  composed  entirely  of  insect  remains,  often  accu- 
mulate on  the  floors  of  caves  where  the  bats  roost  during  the  day 
or  hibernate  during  the  winter,  and  give  some  idea  of  the  enormous 
number  of  insects  consumed  in  the  locality.     (Nelson,  1926.) 

With  many  persons  bats  are  looked  upon  with  aversion,  but  they 
are  not  often  wantonly  destroyed,  as  there  seems  to  be  no  convenient 
way  of  even  securing  enough  specimens  for  study  and  comparison. 
Fortunately,  they  are  neither  edible  nor  ornamental,  nor  is  any 
money  value  likely  to  be  attached  to  them  that  will  help  to  exter- 
minate any  of  the  species. 

At  present,  the  habits  of  the  species  are  known  mainly  by  what 
may  be  gathered  from  the  individuals  seen  flitting  about  at  twilight 
and  around  the  camp  fire  at  night,  or  occasionally  fluttering  about 
lighted  rooms  to  which  they  have  gained  entrance  by  open  doors 
or  windows,  or  else  from  examination  of  those  shot  for  specimens 
during  the  early  evenings  or  found  hanging  head  downward  from 
the  roofs  of  caves  or  dark  attics,  or  tucked  away  in  hollow  walls 
or  under  boards  or  the  bark  of  trees.  Occasionally  one  or  two  young 
are  found  clinging  to  the  mother,  both  in  their  roosting  places  and 
also  when  the  old  ones  are  shot  on  the  wing,  and  the  embryos  in 
pregnant  females  collected  for  specimens  give  some  clew  to  the 
number  of  young  and  to  the  breeding  time. 

A  close  and  patient  study  of  bat  colonies  or  of  groups  or  even  of 
single  bats  found  roosting  in  accessible  places  would  be  well  repaid 
in  new  and  useful  information  regarding  these  valuable  and  much- 
maligned  animals. 
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Family  MOLOSSIDAE:  Free-tailed  Bats 

TADARIDA  MEXICANA   (Saussuee) 

Mexican  Free-tailed  Bat 

Molossus  mexicanus  Saussure,  Rev.  et  Mag.  Zool.   (ser.  2)   12:  2S3,  1860. 
Nyctinvmus  mexicanus  Bailey,  North  Amer.  Fauna  No.  25,  p.  215,  1905. 
Tadarida  mexicana,  Miller,  U.  S.  Natl.  Mus.  Bui.  128 :  86,  1924. 

Type  locality. — Ameca,  Jalisco,  Mexico. 

General  characters. — Size  medium  with  short,  wide  ears  joined  at  base  over 
nose,  and  naked  tail  extending  about  three-fourths  of  an  inch  beyond  mem- 
branes ;  fur  short  and  velvety,  sooty  or  dull  blackish. 

Measurements. — Forearm,  40-45  millimeters ;  spread  of  wings,  about  12 
inches. 

Distribution  and  habitat. — The  only  representative  of  the  free- 
tailed  bats  (pi.  20)  found  in  New  Mexico  occupies  the  Lower  Sono- 
ran  area  of  the  State  in  the  Pecos  and  Rio  Grande,  and  probably  the 
Gila  Valleys.  Specimens  have  been  taken  at  El  Paso.  Tex.,  and  at 
Mesilla  Park,  Derating,  Animas  Valley,  Cloverdale  Hills,  west  of 
Animas  Valley,  and  near  Monica  Spring  on  the  San  Augustine 
Plains.  Vast  numbers  occupy  the  Carlsbad  Cave,  and  at  Roswell  and 
Carlsbad  they  are  numerous  in  some  of  the  old  buildings  of  the 
towns. 

General  habits. — These  bats,  while  mainly  cave  dwellers,  seem  to 
be  always  abundant  in  towns  and  settlements  in  their  range  and  to 
occupy  the  cracks  and  open  spaces  in  old  houses  and  buildings  as 
roosting  places.  They  emit  a  very  strong  musky  odor,  which  so  per- 
meates the  buildings  they  inhabit  that  even  from  the  outside  a  good 
bat  colony  can  usually  be  detected.  They  are  especially  numerous 
and  noticeable  along  certain  streets  of  El  Paso  in  warm  evenings, 
and  in  1908  at  Mesilla  Park  the  peculiar  odor  of  the  species  was  very 
noticeable  among  the  buildings,  and  in  some  of  the  old  adobe  struc- 
tures the  guano,  which  has  much  the  same  odor  as  the  bats,  had  in 
places  accumulated  in  little  heaps  under  the  wTindow  casings.  The 
bats  also  occupy  caves  and  clefts  in  rocks.  Near  Monica  Spring, 
E.  A.  Goldman  collected  one  in  a  small  opening  in  the  face  of  a  cliff, 
and  others  were  seen  flying  about.  In  the  Cloverdale  Hills,  just  west 
of  the  Animas  Valley,  the  waiter  found  a  small  bat  cave  on  the  head 
of  "Whitmire  Creek*  in  which  there  were  large  numbers  of  other 
species,  and  a  few  of  these  musky,  free-tailed  bats,  but  whether  they 
had  been  in  direct  company  with  the  others  could  not  be  determined. 
At  the  Lang  ranch  in  the  Animas  Valley,  not  far  from  the  bat  cave, 
they  were  also  common  about  the  ranch  buildings  and  over  the  pond, 
where  they  came  to  drink  early  in  the  evening.  Although  rapid- 
flying  bats,  they  are  not  so  difficult  to  shoot  as  many  of  the  smaller, 
quicker  forms,  but  in  many  places  where  they  are  abundant  speci- 
mens are  not  obtained  because  shooting  is  not  allowed  within  the  city 
limits,  where  they  are  most  numerous. 

Some  light  on  the  habits  of  these  bats  was  gained  in  1924  by  a 
study  of  the  colony  living  in  the  Carlsbad  Cave  where  for  ages  they 
had  roosted  by  millions  under  the  great  arched  roof  of  this  remark- 
able cave.  Early  in  autumn  they  gather  in  vast  numbers  for  winter 
sleep  and  as  the  frosty  nights  come  and  stop  the  flight  of  nocturnal 
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insects  outside  the  bats  hang  up  by  their  hooked  hind  claws  in  a 
dense  mass  over  the  inner  surface  of  the  roof  where  they  remain  in 
a  state  of  torpor  until  the  warm  air  outside  in  March  and  April 
penetrates  sufficiently  to  arouse  them  for  their  summer  season  of 
activity.     (Bailey,  1928,  p.  108-120.) 

On  March  11,  1924,  they  were  still  quiet  and  mostly  asleep.  By  the 
15th  a  warm  evening  brought  out  a  few,  but  not  until  the  warm  days 
of  April  did  they  come  out  by  thousands  every  evening  and  scatter 
widely  over  the  lower  country,  many  of  them  not  to  return  until 
the  following  August  or  September.  Still  great  numbers  remain  in 
the  cave  during  the  summer  days  and  raise  their  young  there,  forag- 
ing over  the  surrounding  valleys  for  food  each  night  and  pouring 
back  to  the  gaping  mouth  of  the  cave  just  before  daylight  each  morn- 
ing. On  May  5  the  writer  estimated  about  12,000  leaving  the  cave  in 
the  evening,  and  this  was  probably  the  summer  resident  colony.  Late 
in  August  of  the  previous  summer  they  were  said  to  leave  the  cave 
each  evening  in  a  black  cloud  visible  2  miles  away  at  early  dusk  and 
to  continue  to  pour  out  of  the  50-foot  throat  of  the  cave  for  two  hours. 
The  numbers  were  estimated  by  millions,  and  such  numbers  would  be 
necessary  to  account  for  the  vast  deposits  of  guano  found  in  the  cave. 

The  guano  had  been  in  places  a  hundred  feet  deep  when  the  work 
of  shipping  it  began  in  1901,  and  it  was  roughly  estimated  from 
partial  records  of  shipments  that  100,000  tons  had  been  taken  out 
in  the  20  years  following.  This  guano  from  the  indigestible  particles 
of  insect  remains  may  have  been  accumulating  for  thousands  of 
years,  and  the  mass  of  insects  it  represents  is  beyond  conception. 

The  guano  was  shipped  mostly  to  California  and  sold  for  fertilizer 
at  $20  to  $80  a  ton,  which  represented  considerable  profit,  when  the 
low  cost  of  taking  it  out  of  the  cave  and  shipping  it  is  considered. 
This,  however,  is  mainly  a  wintering  cave  for  the  bats,  and  the 
deposit  of  guano  is  relatively  much  less  rapid  than  in  caves  farther 
south,  where  the  bats  are  active  for  a  longer  period,  and  where  a 
larger  proportion  of  the  numbers  spend  the  summer  also. 

Food  habits. — The  stomach  contents  of  these  bats  show  always  a 
mass  of  finely  masticated  insect  remains,  but  the  minute  particles  can 
not  be  identified  except  by  expert  entomologists.  W.  D.  Hunter,  of 
the  Bureau  of  Entomology,  found  on  examination  of  a  series  of 
stomachs  95  per  cent  moths,  the  rest  being  carabid  beetles,  hymenop- 
terous  insects,  and  a  few  crane  flies.  Though  but  a  fragmentary 
report  this  gives  some  definite  idea  of  the  great  value  of  these  insect- 
destroying  mammals.  The  droppings  of  the  bats  at  the  Carlsbad 
Cave  were  found  to  be  made  up  largely  of  particles  of  beetles  and 
moths,  and  the  bats  kept  for  a  time  in  captivity  lived  comfortably  on 
the  supply  of  large  gray  "candle  moths"  inhabiting  the  writer's 
cabin.  The  quantity  of  insects  destroyed  must  be  enormous,  as  each 
bat  fills  its  stomach  to  its  utmost  capacity,  appearing  to  feed  actively 
during  a  great  part  of  the  night.  Where  the  bats  are  abundant, 
their  total  destruction  of  insects  must  be  of  decided  economic  import- 
ance.   (Bailey,  1928.) 

Breeding  habits. — As  usual  in  most  bats  the  females  have  two 
mammae,  one  on  each  side  of  the  breast  a  little  back  of  the  shoulders, 
and  the  single  large  young  is  carried  clinging  to  its  mother  until  old 
enough  to  fly.     Mating  probably  takes  place  in  July  or  August,  but 
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during  the  hibernation  period  the  embryos  develop  very  slowly  and 
the  young  are  not  born  until  May  or  June  of  the  following  summer. 
At  birth  the  young  weigh  3  or  4  grams,  or  about  a  quarter  as  much 
as  the  mother;  as  they  grow  rapidly  and  can  fly  before  full  grown, 
the  mother's  burden  is  not  of  long  duration. 

Family  VESPERTILIONIDAE:  Common  Bats 
ANTROZOUS  PALLIDUS  PALLIDUS   (LeConte) 
Labge  Pale  Bat 
V[espertilio]  pallidus  LeConte,  Acad.  Nat.  Sci.  Phila.  Proc.  7 :  437,  1856. 

Type. — Collected  at  El  Paso,  Tex.,  by  J.  H.  Clark;  entered  in  United  States 
National  Museum  Catalogue  May  19,  1S53. 

General  characters. — Easily  recognized  by  its  pale-buffy  fur  and  light-brown- 
ish wings,  by  its  very  long  ears  extending  forward  an  inch  or  more  in  length, 
by  only  two  upper  incisors,  and  a  total  of  only  28  teeth. 

Measurements. — The  forearm,  or  long  bone  of  the  wing,  measures  about  50 
millimeters,  and  the  entire  spread  of  wings  is  considerably  more  than  a  foot. 

Distribution  and  habitat. — In  New  Mexico  the  large  pale  bat  occu- 
pies all  the  lower  Sonoran  area  and  in  places  extends  slightly  into 
the  Upper  Sonoran  Zone.  There  are  specimens  from  Carlsbad, 
Slaughter  Canyon,  Las  Cruces,  Mesilla  Park,  Animas  Valley  (Lang 
ranch  and  near  the  Mexican  line),  Cloverdale  Mountains,  base  of  Big 
Hatchet  Mountains,  Silver  City,  near  the  San  Mateo  Mountains,  and 
Laguna.  These  few  specimens  from  scattered  localities  give  only  a 
suggestion  of  the  actual  range  and  abundance  of  the  species  in  the 
region,  as  it  is  often  impossible  to  secure  specimens  where  the  bats 
are  most  abundant.  The  species  will  undoubtedly  be  found  over  a 
much  larger  part  of  the  Upper  Sonoran  Zone,  as  a  flying  mammal  has 
the  same  opportunity  of  wandering  from  its  regular  breeding  ground 
as  have  the  birds. 

General  habits. — Though  inhabitants  of  the  hottest  deserts,  these 
big  bats  are  not  subjected  to  the  maximum  heat  of  the  region,  as  they 
roost  during  the  day  in  caves  or  cracks  in  the  cliffs,  hollow  trees,  or 
dark  places  in  buildings  and  are  active  and  flying  about  during  the 
cool  evenings  and  nights.  They  usually  come  out  of  their  roosting 
places  early  in  the  evening  and  fly  about  on  their  big  soft  wings 
before  many  of  the  other  species  of  bats  appear  and  before  it  is  too 
dark  to  use  a  shotgun  effectively.  They  are  therefore  among  the 
easiest  bats  to  collect,  although  generally  less  numerous  than  many 
of  the  smaller  species.  Near  Carlsbad,  late  in  July,  1901,  they  were 
abundant  about  the  ranch  where  the  writer  was  staying,  many  being 
seen  flying  about  in  the  evenings.  They  were  living  under  the  cas- 
ings of  the  house,  where  they  were  often  heard  squeaking  during 
the  day,  and  with  a  pair  of  long  forceps  five  were  taken  from 
behind  one  of  the  casing  boards.  A  few  of  their  bones  were  found 
in  Carlsbad  Cave  and  a  lot  of  drowned  bats  in  a  large  water  tank  in 
Slaughter  Canyon.  At  Silver  City  in  July,  1894,  A.  K.  Fisher  col- 
lected four  specimens,  including  one  half-grown  young,  and  reported 
them  as  common  about  the  buildings  and  cottonwoods  every  evening. 
Their  long  ears  were  conspicuous  against  the  sky  as  they  new  about. 

In  the  Cloverdale  Hills  in  the  extreme  southwestern  corner  of  New 
Mexico  the  writer  found  a  bat  cave  where  large  numbers  of  smaller 
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bats  were  congregated,  and,  after  securing  all  the  specimens  he 
wanted,  as  he  was  coming  out  of  the  cave  he  found  five  of  these 
big  pale  bats  flying  about  in  the  bright  sunlight  hunting  for  cover. 
He  had  evidently  driven  them  out  without  knowing  it.  One  of 
them  returned  to  a  small  crevice  in  the  rocks  above  the  cave  and 
others  entered  an  old  hollow  tree  near  by,  but  he  shot  one  before  it 
got  under  cover.  At  the  Lang  ranch,  where  E.  A.  Goldman  and  the 
writer  were  staying  at  the  time,  the  former  picked  several  from 
cracks  in  the  roof  and  several  more  were  found  suspended  from  a 
roof  in  the  open  corridor  along  the  side  of  the  house.  These  seemed 
rather  stupid  and  were  easily  knocked  down  and  secured  as  speci- 
mens. Although  evidently  common  here,  none  was  seen  flying  about 
in  the  evenings,  although  other  species  of  bats  were  being  shot  near 
the  water  holes.  At  Monica  Spring,  near  the  San  Mateo  Mountains 
in  September,  1909,  Goldman  found  about  25  of  these  bats  living  in  a 
deep  hollow  in  the  face  of  a  cliff  bordering  the  Indian  Butte,  and 
at  Laguna  in  August,  1905,  Hollister  reported  them  common  along 
the  river  bottom,  where  he  secured  a  specimen. 

Breeding  habits. — In  June,  1907,  J.  M.  Gunn  sent  the  Bureau  of 
Biological  Survey  30  more  specimens  from  near  Laguna.  Among 
these  only  three  were  males  and  about  half  of  the  females  contained 
one  embryo  each  and  the  others  two  each.  Those  containing  only  one 
embryo  were  smaller  and  probably  only  a  year  old,  while  those  con- 
taining two  embryos  were  larger  and  evidently  fully  matured  indi- 
viduals. Some  of  the  embryos  were  about  ready  for  birth  and  so 
large  that  it  is  almost  inconceivable  how  their  birth  could  be  accom- 
plished. Others  were  not  more  than  half  developed.  The  mammae 
in  all  the  females  are  in  one  pair  that  might  be  called  subaxillary,  as 
they  are  so  far  out  on  the  sides  as  to  be  just  back  of  the  armpits. 
The  advantage  of  this  position  can  be  readily  seen  by  holding  the 
bat  head  downward  in  the  position  in  which  it  roosts  during  the  day 
and  noticing  the  ample  pocket  formed  by  the  folded  wing  just  below 
each  nipple  where  the  young  can  rest  without  even  holding  on.  In 
this  warm-zone  species  only  the  bottom  of  the  pocket  or  cradle  is  fur 
lined,  but  the  nipples  are  surrounded  with  soft  fur  to  which  the 
young  can  safely  cling.  Unfortunately  the  actual  date  of  capture  of 
this  series  of  specimens  was  not  ascertained,  but  Mr.  Gunn  writes 
that  it  was  in  May.  He  also  states  in  a  letter  of  February  2,  1917, 
that  the  bats  were  taken  from  among  the  rafters  and  next  to  the 
wall  of  an  adobe  mill  building  and  were  so  numerous  that  he  could 
have  filled  a  50-pound  flour  sack  with  them  if  he  had  cared  to.  The 
half -grown  young  that  Doctor  Fisher  shot  at  Silver  City  on  July  4 
would  indicate  the  1st  of  June  or  earlier  for  their  date  of  birth. 

CORYNORHINUS  MACROTIS  PALLESCENS  Mu-leb 

LONG-EABED   BAT 

Corynorhmus  macrotis  pallescens  Miller,  North  Amer.  Fauna  No.  13,  p.  52,  1897. 

Type. — Collected  in  Keam  Canyon,  Navajo  County,  Ariz.,  August  3,  1894,  by 
A.  K.  Fisher. 

General  characters. — Size  large,  with  ears  over  an  inch  long;  upper  incisors, 
four;  fur  light  drab  gray;  ears  and  membranes  slightly  darker.  The  only 
other  long-eared  bat  of  New  Mexico  with  which  this  might  be  confused  is 
Antrozaus  pallidus,  from  which  it  can  readily  be  distinguished  by  its  four 
instead  of  two  upper  incisors. 
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A,  Long-eared  bat  (Corynorhinus  macrotis  pallescens),  photograph  of  fresh  specimen;  B,  spotted 
bat  (Euderma  mar u latum),  from  specimen  in  United  States  National  Museum,  collected  at 
Mesilla  Park,  N.  Mex.,  by  E.  O.  AVrooton 
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Measurements.^- Forearm,  about  44  millimeters;  spread  of  wings,  about  12 
inches. 

Distribution  and  habitat. — The  only  actual  records  of  the  long- 
eared  bat  (pi.  21,  A)  for  New  Mexico  seem  to  be  an  old  alcoholic 
specimen  (No.  5232,  United  States  National  Museum  collection) 
collected  at  Santa  Fe  by  W.  J.  Howard  in  1861 ; 34  three  alcoholic 
specimens  in  the  State  college  collection  taken  by  Barber  in  1900  from 
the  cliff  dwellings  on  Mule  Creek ;  and  others  from  McKitterick  Cave, 
20  miles  west  of  Carlsbad.  Specimens  have  been  taken,  however,  on 
all  sides  of  New  Mexico,  and  the  species  undoubtedly  ranges  over  all 
the  Lower  and  Upper  Sonoran  Zone  area  of  the  State.  The  distri- 
bution is  usually  local  and  largely  determined  by  the  presence  of 
rocks,  as  it  is  preeminently  a  cliff  and  cave  dwelling  species. 

General  habits. — In  canyons  these  large,  light-colored  bats  may  be 
seen  flying  about  early  in  the  evenings,  when  they  are  comparatively 
easy  targets,  especially  if  it  is  light  enough  to  see  the  long  ears 
projecting  well  in  front  of  their  heads.  They  are,  however,  more 
often  found  hanging  from  the  walls  of  caves  or  mine  shafts,  where 
they  spend  the  daylight  hours,  often  in  large  clusters. 

Breeding  habits. — One  young  seems  to  be  the  usual  number  to  each 
female,  and  the  mammae  are  a  single  pair  of  pectoral  or  subaxillary. 

EUDERMA  MACULATUM  (J.  A.  Allen) 
Spotted  Bat 

Histiotus  maculatus  J.  A.  Allen,  Bui.  Amer.  Mus.  Nat.  Hist.  3 :    195,  1891. 
Euderma  maculata  H.  Allen.  Monograph  Bats  of  North  America,  U.  S.  Natl. 
Mus.  Bui.  43 :  61,  1893. 

Ti/pe.— Collected  near  Piru,  Ventura  County,  Calif.,  March,  1890,  by  E.  C. 
Thurber. 

General  characters. — A  rather  large  bat  with  very  large  ears ;  fur  black  with 
three  large  white  spots  on  back  and  underparts  washed  with  white. 

Measurements. — Type:  Total  length,  110;  tail,  50;  hind  foot,  9;  forearm,  50; 
ear  from  notch  at  base  of  opening,  34  millimeters. 

Distribution  and  habitat. — The  four  known  specimens  of  the 
spotted  bat  (pi.  21,  B)  are  from  Piru  and  Mecca,  Calif.;  Yuma, 
Ariz. ;  and  Mesilla  Park.  N.  Mex.  In  September,  1903,  E.  O.  Wooton 
found  an  adult  male  of  this  species  dead  in  the  biological  laboratory 
of  the  College  of  Agriculture  and  Mechanic  Arts,  at  Mesilla  Park, 
and  although  this  was  the  second  specimen  ever  taken,  the  species 
was  recognized  and  it  was  carefully  preserved  in  alcohol  and  for- 
warded to  the  United  States  National  Museum.  The  skull  was  re- 
moved and  figured  with  an  account  of  the  capture  and  full  measure- 
ments of  the  specimen  by  Gerrit  S.  Miller,  jr.  (1903,  p.  165.)  This 
very  rare  bat  should  be  collected  and  studied  wherever  possible,  as  at 
present  very  little  is  known  of  its  distribution  or  habits. 

NYCTERIS  CINEREA    (Beauvois) 
Hoary  Bat 
Vespertilio  cinereus  Beauvois,  Cat.  Peale's  Mus.,  Phila.,  p.  15,  1796. 

Type  locality. — Philadelphia.  Pa. 

General  characters. — A  very  large  bat,  with  short  furry  ears  and  furry  upper 
surface  of  tail  membrane;  fur  dark  brown,  frosted  with  white-tipped  hairs. 

34  This  specimen  is  no  longer  to  be  found  unless  It  is  one  of  several  that  have  lost 
their  labels. 
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Measurements. — Total  length,  140 ;  tail,  60 ;  foot,  13  ;  forearm,  about  50  milli- 
meters ;  spread  of  wings,  about  15  to  16  inches. 

Distribution  and  habitat. — Specimens  of  the  hoary  bat  have  been 
taken  at  Gila,  at  Lang  ranch,  Dona  Ana,  Dog  Spring,  Magdalena 
Mountains,  and  San  Luis  Mountains  in  New  Mexico,  but  this  gives 
no  clew  to  the  actual  range  of  the  species,  which  is  well  known  to 
be  migratory  and  to  breed  mainly  within  the  boreal  zones  and  after 
the  breeding  season  to  wander  southward  over  the  lower  zones.  Un- 
doubtedly it  breeds  in  all  the  higher  mountains  of  the  State.  In 
the  Bear  Spring  Mountains,  in  September,  1905,  Hollister  wrote: 

A  large  bat  flew  over  our  camp  high  in  the  mountains  early  one  evening. 
Having  killed  numbers  of  this  species  in  the  Northern  States,  I  am  quite  sure 
of  the  identification  as  Nyoteris  cinerea.  The  appearance  and  manner  of  flight 
were  unmistakable. 

In  the  Moreno  Valley  east  of  the  Taos  Mountains  at  8,400  feet 
on  September  20,  1903,  Weller  found  a  bat  of  this  species  hanging 
to  a  barbed-wire  fence,  where  it  had  been  caught  by  one  wing  on 
the  barbs  and  was  unable  to  escape.  In  the  Magdalena  Mountains 
on  August  30,  1909,  E.  A.  Goldman  shot  one  near  his  camp  at  6,500 
feet  in  Water  Canyon  at  dusk  as  it  circled  about  in  pursuit  of 
insects.  On  October  7,  1908,  he  shot  another  at  Gila  near  the  Gila 
River  as  it  circled  about  over  a  cornfield.  In  the  southern  end  of 
the  Animas  Valley  at  the  Lang  ranch  on  August  10,  1908,  Clarence 
Birdseye  shot  two  of  these  big  bats  as  they  circled  about  a  pond.  At 
Dog  Spring  on  September  18,  1893,  Mearns  secured  a  male  and 
female  of  this  species,  and  in  November,  1855,  T.  C.  Henry  collected 
a  specimen  at  Dona  Ana  in  the  Rio  Grande  Valley.  A  few  old 
wing  bones  were  found  in  the  Carlsbad  Cave  in  1924,  and  one  of 
the  bats  was  reported  near  there  the  previous  September. 

Most  of  these  records  are  undoubtedly  of  migrating  individuals 
that  had  left  their  higher  mountain  homes  and  were  working  south- 
ward. 

General  habits. — These  bats  are  usually  found  within  reach  of 
timber,  where  they  spend  the  day  hanging  in  the  dense  foliage  of 
the  trees.  They  are  not  usually  numerous,  but  their  large  size  and 
rapid  flight  readily  distinguish  them  from  the  smaller,  faster-frying 
bats.  The  real  habits  of  this,  as  of  most  bats,  are  little  known, 
except  for  the  few  suggestions  in  connection  with  specimens  taken. 

Breeding  habits. — The  mammae  of  the  females  are  four  in  num- 
ber, two  ciose  together  on  each  side  a  little  back  of  the  shoulders,  so 
that  when  the  bats  hang  head  downward,  as  they  do  through  the  day, 
the  folded  wings  form  two  beautifully  fur-lined  cradles  just  under- 
neath the  nipples.  In  most  bats  the  wing  membranes  are  entirely 
naked  but  in  this  cold-zone  species  they  are  well  furred  underneath 
at  the  base,  apparently  as  a  protection  for  the  voung.  There  are 
records  (McAtee,  1907,  p.  8;  Jackson,  1908,  p.  33;  Bailey,  1926,  p. 
208)  of  old  bats  taken  with  two  young  clinging  to  the  mother,  and 
while  two  seems  to  be  the  regular  number  of  young,  there  are  other 
records  of  four. 
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LASIONYCTERIS  NOCTIVAGANS   (LeConte) 
Silver-Haired  Bat 

V[espertilto]    noctwagans  Leconte,   McMurtrie's   Cuvier,   Animal   Kingdom   1: 

431,  1831. 
Lasionycteris  nootivagans  H.  Allen,  Monograph  Bats  North  Amer.,  p.  105,  1894. 

Type  locality. — Eastern  United  States. 

General  characters. — A  medium-sized  bat,  with  small  ears  and  long  soft  fur 
of  a  blackish  color,  with  a  silvery  wash  of  white-tipped  hairs  over  the  back; 
ears  and  membranes  blackish. 

Measurements. — Total  length,  100;  tail,  40;  foot,  9;  forearm,  about  41  milli- 
meters ;  spread  of  wings,  about  10  or  11  inches. 

Distribution  and  habitat. — A  few  specimens  of  this  northern  bat 
have  been  taken  in  New  Mexico.  In  the  higher  part  of  the  Zuni 
Mountains  near  Mount  Sedgwick,  E.  A.  Goldman  secured  one  on 
June  25,  1909,  which  would  indicate  a  breeding  locality.  At  Rin- 
conada,  in  the  Rio  Grande  Valley  north  of  Santa  Fe,  McClure 
Surber  took  one  on  April  15,  1904,  and  at  Lake  Burford  (Stinking 
Spring  Lake),  on  the  Jicarilla  Apache  Indian  Reservation,  the 
writer  collected  two  males  on  October  1  and  2,  1904.  Both  the 
Rinconada  and  Lake  Burford  bats  may  have  been  migrants  to  and 
from  their  breeding  grounds  in  the  higher  mountains  near  by,  as  were 
undoubtedly  those  taken  at  Carlsbad  Cave  in  April,  1924.  So  far 
as  known,  their  breeding  range  is  confined  to  the  boreal  zones  of  the 
mountains  or  the  northern  part  of  the  United  States ;  but,  like  other 
boreal  species,  they  evidently  migrate  after  the  breeding  season  is 
over.  Cary  (1911,  p.  211)  records  specimens  from  Colorado  at  8,500 
to  10,000  feet  altitude. 

General  habits. — These  soft-haired  black  bats  are  mainly  forest 
dwellers  and  are  usually  found  in  the  open  parks  surrounded  by 
timber  or  in  localities  where  trees  are  abundant.  They  have  been 
found  in  summer  living  under  the  loose  bark  of  dead  trees  and  in 
hollow  or  broken  trunks  that  afford  dark  roosting  places  for  the 
daylight  hours.  Their  flight  is  rapid  but  rather  steady,  and  they 
often  come  out  before  it  is  too  dark  for  effective  use  of  the  shotgun. 

Food  habits. — Insects,  caught  on  the  wing  among  the  branches  of 
trees,  in  the  open  spaces  of  the  forest,  or  over  the  surface  of  the  water, 
form  the  entire  food  of  these  bats,  but  as  to  the  species  of  insects 
nothing  is  known. 

Breeding  habits. — The  females  have  the  usual  number  of  mammae, 
one  on  each  side  just  back  of  the  shoulders.  As  with  other  bats,  when 
hanging  head  down  the  folded  wings  form  fur-lined  pockets  just 
below  the  nipples;  but  it  is  not  known  whether  the  young  occupy 
these  furry  cradles,  as  apparently  no  young  have  been  found  clinging 
to  the  old  bats  when  shot  for  specimens.  The  usual  number  of  young 
of  this  species  is  shown  by  the  embroyos  to  be  two  and  less  commonly 
only  one  at  a  birth.     (Merriam,  1884,  p.  191.) 

EPTESICUS  FUSCUS  FUSCUS    (Beauvois) 
Brown  Bat 

Vespertila  [sic]  fuscus  Beauvois,  Cat.  Peale's  Mus.,  Phila.,  p.  14,  1796. 
Eptesicus  fuscus  Mehely,  Magyarorszag  Denevereinek  Monog.   (Monog.  Chirop- 
terorum  Hungariae),  p.  206,  338,  1900. 

Type  locality. — Philadelphia,  Pa, 
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General  characters. — Size  rather  large ;  ears  small ;  fur  bright  hazel-brown ; 
ears  and  membranes  naked,  black. 

Measurements. — Total  length,  119 ;  tail,  50 ;  foot,  11 ;  forearm,  about  45  milli- 
meters ;  spread  of  wings,  about  13  inches.     Weight,  12  to  15  grams. 

Distribution  and  habitat. — The  brown  bat  (pi.  22,  B)  is  one  of 
the  most  abundant  of  the  bats  over  the  higher  parts  of  New  Mexico. 
Its  center  of  abundance  seems  to  be  in  the  Transition  Zone,  but  speci- 
mens are  often  taken  somewhat  above  and  below  this  level.  They 
are  rarely  taken,  however,  in  the  low,  hot  valleys,  but  late  in  summer 
they  may  be  found  in  the  mountains  well  up  in  the  edge  of  the 
Canadian  Zone.  In  the  yellow-pine  forests  they  are  almost  invari- 
ably found  during  the  whole  summer,  and  often  where  conditions 
are  favorable  and  open  water  is  available  they  are  extremely  abun- 
dant. In  April  they  were  common  in  Slaughter  Canyon  of  the 
Guadalupe  Mountains,  and  two  old  skulls  were  found  in  the  Carlsbad 
Cave.  In  the  White  Mountains  in  September  the  writer  found  them 
common  among  the  yellow  pines,  and  a  few  specimens  were  taken 
at  his  camp  on  Ruidoso  Creek.  In  the  Pecos  River  Mountains  they 
were  common  at  Glorieta  and  at  the  junction  of  Mora  Creek  with 
the  Pecos  River.  At  camp  on  the  east  side  of  the  Pecos  Mountains 
in  the  yellow-pine  forest  10  miles  south  of  Mora  on  September  3 
one  was  shot.  Others  of  apparently  the  same  species  were  seen  there 
and  also  at  Black  Lake  and  in  Moreno  Valley.  They  were  abundant 
in  the  Santa  Clara  Canyon  on  the  east  side  of  the  Jemez  Mountains 
at  8,000  feet  in  the  yellow-pine  forest  and  over  the  Jicarilla  Indian 
Reservation,  at  Lake  Burford,  Lake  La  Jara,  and  throughout  this 
pine-covered  plateau  they  were  found  at  every  camp. 

In  the  San  Juan  Mountains  these  bats  were  common  up  to  at  least 
7,800  feet  altitude  along  the  Las  Tusas  River  and  also  in  Brazos 
Canjron  near  Tierra  Amarilla.  Along  the  Hondo  Canyon  on  the  west 
side  of  the  Taos  Mountains  they  were  common  from  7,900  to  8,200 
feet  and  probably  much  lower  and  somewhat  higher  than  our  camps 
in  the  canyon.  In  the  Mogollon  Mountains  these  were  the  commonest 
bats  throughout  the  Transition  Zone  area,  and  they  were  abundant  at 
the  camps  on  Rocky  Creek,  Diamond  Creek,  at  Beaver  Lake,  Negrito 
Creek,  and  Luna  Valley.  In  the  Magdalena  Mountains  E.  A.  Gold- 
man reported  a  few  seen  and  one  collected  in  Water  Canyon  at  6,500 
feet  altitude,  and  in  the  Zuni  Mountains  he  found  them  common  at 
8,200  and  8,600  feet  altitude  near  Mount  Sedgwick.  Hollister  col- 
lected two  specimens  at  Wingate  in  June  and  reported  a  few  others 
seen.  Gaut  reported  them  common  in  the  Capitan  Mountains  and 
about  Tres  Piedras,  and  in  the  Manzano  Mountains,  near  Eastview, 
while  chopping  down  a  dead  stump,  he  found  one  in  a  crevice  of  the 
wood. 

General  habits. — The  brown  bats  are  often  found  during  the  day- 
time under  pieces  of  loose  bark  on  dead  trees,  and  being  mainly  forest 
bats  this  is  evidently  their  common  roosting  place.  They  also  come 
into  houses,  barns,  and  outbuildings,  where  they  occupy  open  spaces 
under  roofs,  casings,  cornices,  or  the  hollow  spaces  between  walls. 
Apparently  they  are  not  fond  of  crevices  in  the  rocks,  as  they  are  less 
apt  to  be  common  in  rocky  situations  than  in  the  forest  or  around 
buildings.  The  large  size  and  steady  flight  of  these  bats  make  them 
rather  easy  targets  for  the  collector,  but  they  usually  do  not  begin 


1931]  MAMMALS  OF   NEW   MEXICO  385 

flying  until  twilight  has  well  advanced,  and  it  is  only  after  consider- 
able practice  with  the  shotgun  that  specimens  are  obtained  as  they 
dart  back  and  forth  across  the  sky. 

Breeding  habits. — The  females  have  the  usual  arrangement  of 
mammae,  one  on  each  side,  and  the  young,  as  shown  by  embryos  and 
occasionally  one  clinging  to  the  mother  in  flight,  are  apparently 
never  more  than  one  at  a  birth. 

PIPISTRELLUS  HESPERUS  HESPERUS   (H.  Allen) 
Pigmy  Bat;  Little  Canyon  Bat 

Scotophilus  Hesperus  H.  Allen,  Monograph,  Bats  North  America,  p.  43,  1864. 
Pipistrcllus  hesperus  Miller,  North  Amer.  Fauna  No.  13,  p.  88,  1897. 

Type —Collected  at  old  Fort  Yuma,  Calif.,  by  Maj.  G.  H.  Thomas,  United 
States  Army ;  entered  in  National  Museum  catalogue  October  31,  1861. 

General  characters. — A  tiny  gray  bat,  with  very  small  ears;  fur  pale  buffy 
gray ;  naked  ears  and  membranes  black. 

Measurements. — Total  length,  75;  tail,  30;  foot,  7;  forearm,  about  30  milli- 
meters.    Spread  of  wings,  8  inches.    Weight,  4  to  5  grams. 

Distribution  and  habitat.— The  little  pigmy  bats  occupy  the  whole 
Lower  Sonoran  Zone  area  of  New  Mexico,  wherever  there  are  cliffs 
or  canyons  to  be  found  for  roosting  places.  There  are  specimens  from 
Carlsbad,  Carlsbad  Cave,  Santa  Kosa,  Guadalupe  Mountains, 
Laguna,  Jemez,  Socorro,  Florida  Mountains,  Dog  Spring,  Big 
Hatchet  Mountains,  and  Animas  Valley.  Some  of  these  localities 
are  just  beyond  the  edge  of  pure  Lower  Sonoran,  but  all  are  close 
enough  for  many  traces  of  the  zone.  The  species  is  so  abundant  that 
it  seems  to  fill  the  zone  to  its  utmost  limits. 

General  habits. — These  perhaps  more  than  any  other  bats  are 
canyon  dwellers,  being  rarely  found  far  from  the  rocky  walls  of 
canyons  or  cliffs.  At  Laguna  one  was  shot  as  it  came  from  the  big 
cliffs  back  of  the  pueblo  early  in  the  evening  on  its  way  to  the  river 
for  water,  and  in  the  Jemez  Canyon  one  was  shot  early  in  the  evening 
of  September  8  as  it  flew  between  the  high  walls  of  the  river  canyon. 
Others  were  reported  by  Hollister  about  the  cliffs  at  the  junction 
of  the  San  Jose  with  the  Rio  Puerco,  but  no  specimens  were  taken. 
At  Socorro,  E.  A.  Goldman  shot  two  in  August,  1909,  and  reported 
them  common  over  the  river  bottoms  in  the  evenings.  In  the  Gila 
Valley  he  found  them  common  in  a  little  canyon  3  miles  above  Red- 
rock  and  on  October  2,  1908,  collected  a  specimen.  In  the  Florida 
Mountains  south  of  Deming  on  the  morning  of  September  8,  1908,  he 
shot  one  as  it  flew  about  camp  at  daylight.  Near  Carlsbad  on  July 
30,  1901,  the  writer  found  them  abundant  in  Dark  Canyon  and 
secured  one  specimen. 

A  few  miles  north  of  Santa  Rosa  in  a  little  side  canyon  of  the 
Pecos  River  in  1903,  pigmy  bats  were  numerous,  and  a  number  of 
specimens  were  obtained.  They  began  to  fly  early  in  the  evening; 
sometimes  before  the  sunlight  had  entirely  disappeared  above  they 
would  be  flying  about  in  the  shadow  of  the  walls  of  the  canyon  and 
they  were  occasionally  found  even  at  midday  flying  about  in  shadowy 
places.  They  are  extremely  quick  and  fly  with  short  abrupt  turns, 
making  it  very  difficult  to  shoot  them  on  the  wing,  but  the  added 
advantage  of  fairly  good  light  enables  the  collector  to  secure  more 
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specimens  than  of  many  others  that  begin  to  fly  only  in  the  deeper 
twilight.  All  those  shot  for  specimens  had  the  stomachs  well  filled 
with  insects,  which  they  had  gathered  on  the  wing  in  the  short  time 
in  which  they  had  been  flying  before  being  killed.  In  some  cases  they 
could  not  have  been  hunting  for  more  than  15  or  20  minutes. 

Breeding  habits. — One  female  collected  at  Santa  Rosa  on  May  27 
contained  two  small  embryos,  which  seems  to  be  the  usual  number 
of  young,  although  the  writer  has  examined  others  that  contained 
only  one  embryo.    The  mammae  are  as  usual  one  pair  of  subaxillary. 

MYOTIS  VELIFER  VELIFER  (J.  A.  At.t.en) 
Cave  Bat 

Vespertilio  velifer  Allen,  Bui.  Amer.  MUs.  Nat.  Hist.  3 :  177,  1890. 
Myotis  velifer  Miller,  North  Amer.  Fauna  No.  13,  p.  56,  1897. 

Type. — Collected  at  Santa  Cruz  del  Valle,  near  Guadalajara,  Jalisco,  Mexico, 
September  7,  1889,  by  A.  C.  Buller. 

General  characters. — One  of  the  largest  of  the  genus  Myotis  in  the  United 
States,  measuring  almost  a  foot  across  the  spread  wings,  with  small  ears,  the 
tips  reaching  about  to  the  nostril  when  laid  forward ;  color  of  fur  dull  sepia ; 
ears  and  membranes  about  the  same  or  slightly  darker. 

Measurements. — Total  length,  90 ;  tail,  40 ;  foot,  9  ;  ear  from  crown,  12 ;  fore- 
arm, about  42  millimeters. 

Distribution  and  habitat. — Apparently  the  only  specimen  of  the 
cave  bat  (pi.  22,  A)  from  New  Mexico  is  an  immature  individual  in 
alcohol,  collected  at  Fort  Wingate  by  R.  W.  Shufeldt,  in  July,  1915, 
but  there  are  specimens  from  the  southeastern  corner  of  Arizona, 
from  western  Texas,  and  from  farther  east  and  south,  so  that  a  con- 
siderable range  over  southern  New  Mexico  may  be  expected  when 
more  is  learned  of  its  distribution.  Apparently  it  is  an  habitual 
cave  dweller,  and  this  may  account  in  part  for  its  erratic  and  very 
scattered  distribution. 

MYOTIS  VELIFER  INCAUTUS   (J.  A.  Aixen) 
House  Bat 

Vespertilio  incautus  Allen,  Bui.  Amer.  Mus.  Nat.  Hist.  8 :  239,  1896. 
Myotis  incautus  Miller,  Proc.  Biol.  Soc.  Washington  15 :  155,  1902. 

Type. — Collected  at  San  Antonio,  Tex.,  October  10,  1896,  by  H.  P.  Attwater. 

General  characters. — About  the  size  of  Myotis  velifer,  but  paler  in  colora- 
tion ;  fur  dull  brownish ;  ears  and  membranes  dark  brown  or  blackish. 

Measurements. — Total  length,  93;  tail,  41;  foot,  9;  ear  from  crown,  12; 
forearm,  about  42  millimeters.     Weight,  6  or  7  grams. 

Distribution  and  habitat. — House  bats  have  been  taken  at  several 
localities  over  western  Texas,  eastern  Mexico,  and  at  Carlsbad, 
N.  Mex.,  but  as  yet  little  is  known  of  their  distribution  or  habits. 

General  habits. — At  the  old  water  tower  3  miles  west  of  Carls- 
bad, where  a  large  pool  formed  from  the  mountain  water  pumped 
up  to  supply  the  town,  on  the  evening  of  July  29,  1901,  these  bats 
came  in  over  the  dry  plains  from  some  limestone  hills  several  miles 
away.  They  were  flying  straight  for  the  water  pool  without  a 
crook  or  turn,  and  the  writer  shot  four  without  missing,  a  rare  oc- 
currence in  bat  shooting.  These  were  all  females,  but  four  taken 
on  September  17  at  the  Bolles  Ranch  6  miles  south  of  Carlsbad  were 
all  males.     Three  of  these  were  shot  in  the  evening  as  they  flew 
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B304M        B308M 


A,  Cave  bat  (Myotis  relifer  tetifer),  from  specimen  taken  at  Sun  City,  Kans., 
by  Theo.  H.  Seheffer;  B,  brown  bat  (Eptesicus  fuscus  fuscus)  photographed 
alive  at  Washington,  D.  C. 
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about  the  house,  and  one  was  caught  in  the  daytime  in  the  corner  of 
an  outhouse.  In  the  original  description  of  the  species,  based  on 
a  series  of  five  specimens  taken  at  San  Antonio  by  H.  P.  Attwater 
March  12  and  October  10,  Doctor  Allen  says  (1896a,  pp.  239-240)  : 
"  It  is  a  '  house '  bat,  all  of  the  specimens  having  been  taken  in  the 
house,  except  one,  which  was  caught  in  a  barn." 

Evidently  they  are  also  cliff  and  cave  bats,  as  in  some  of  the 
localities  where  taken  they  apparently  came  from  the  cliffs,  as  no 
houses  were  near;  and  in  a  cave  near  Sun  City,  Kans.,  hundreds 
were  found  by  Theo.  H.  Scheffer  on  March  8,  1911,  in  a  largely  dor- 
mant condition.  Live  specimens  that  he  sent  to  the  Bureau  of  Bio- 
logical Survey  arrived  in  good  condition  although  still  torpid, 
but  when  brought  into  a  warm  room  they  soon  came  to  a  condition 
of  normal  activity. 

Twenty-three  years  after  the  four  bats  were  shot  at  the  water 
tower  near  Carlsbad,  the  writer  entered  a  cave  on  top  of  a  lime- 
stone ridge  half  a  mile  northwest  of  there  and  found  about  a  thou- 
sand of  these  bats  hanging  to  the  low  roof  of  the  cave.  A  consider- 
able deposit  of  guano  on  the  floor  of  the  cave  indicated  many  years 
of  use  by  the  bats.  All  but  one  of  the  specimens  collected  in  this 
cave  on  May  2,  1924,  were  females,  as  were  the  four  taken  near 
there  in  1901,  indicating  a  breeding  colony  and  the  cave  as  their 
breeding  home. 

One  other  specimen  was  collected  in  McKitterick  Cave,  20  miles 
west  of  Carlsbad,  and  an  old  skull  was  found  in  the  farthest,  deep- 
est room  of  the  Carlsbad  Cave. 

MYOTIS  THYSANODES  THYSANODES  Miijlek 
Fringed  Bat 
Myotis  thysanodes  Miller,  North  Anier.  Fauna  No.  13,  p.  80,  1897. 

Type.— Collected  at  Old  Fort  Tejon,  Kern  County,  Calif.,  July  5,  1891,  by 
T.  S.  Palmer. 

General  characters. — One  of  the  larger  species  of  the  genus  Myotis,  with 
moderately  large  ears  reaching  slightly  beyond  tip  of  nose,  and  with  hairy 
margin  of  tail  membrane ;  fur  dull  yellowish  brown ;  ears  and  membranes 
dusky. 

Measurements. — Total  length,  87 ;  tail,  37 ;  foot,  9 ;  ear  from  crown,  15 ;  fore- 
arm, about  42  millimeters. 

Distribution  and  habitat. — An  old  specimen  of  the  fringed  bat 
(No.  5413,  U.  S.  Nat.  Mus.),  collected  by  Captain  Pope,  is  labeled 
"  mountains  of  New  Mexico,"  with  no  definite  locality  given.  There 
are  specimens  from  Carlsbad  Cave,  Sacramento  Mountains,  Gallup, 
Agua  Fria  Spring  (Copperton),  Mimbres  Mountains,  San  Luis 
Mountains,  Cloverdale  Hills,  Gran  Quivera,  and  Espanola. 

This  species  has  been  reported  as  occupying  mainly  the  Lower 
Sonoran  Zone,  and  it  has  a  wide  range  over  Mexico,  southern  Cali- 
fornia, and  southern  New  Mexico.  Most  of  the  New  Mexico  locali- 
ties where  the  specimens  have  been  taken,  however,  are  in  the  Upper 
Sonoran  Zone,  and  it  seems  probable  that  the  breeding  range  of  the 
species  covers  both  the  Lower  and  the  Upper  Sonoran  Zones,  where 
suitable  localities  are  found.  In  the  old  ruins  of  the  Gran  Quivera, 
on  September  28,  1903,  Gaut  collected  three  specimens  and  reported 
them  even  at  that  late  date  flying  about  the  buildings.    At  Espanola, 
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on  June  15,  1904,  Surber  collected  a  specimen  but  gave  no  notes  on 
its  habits.  At  the  south  base  of  the  Zuni  Mountains,  on  July  23, 
Hollister  collected  one  at  the  Agua  Fria  Spring,  where  he  reported 
them  as  not  common.  At  the  west  base  of  the  Mimbres  Mountains, 
on  August  23,  1908,  Birdseye  collected  a  specimen  at  8,000  feet  alti- 
tude on  Rocky  Creek,  at  the  extreme  upper  limit  of  the  Upper 
Sonoran  Zone,  where  the  junipers  came  up  only  on  the  hot  slope 
of  the  canyon.  On  August  9,  1908,  the  writer  found  a  colony  of 
these  bats  in  a  cave  in  the  Cloverdale  Hills  west  of  the  Animas 
Valley,  evidently  a  breeding  colony,  as  many  of  the  bats  were  not 
fully  grown  and  had  doubtless  been  raised  in  the  cave  or  its  vicinity. 

General  habits. — The  fringed  bats  seem  to  be  largely  colonial  in 
habits  and  especially  partial  to  caves  and  old  buildings.  The  cave 
in  the  Cloverdale  Hills  where  the  colony  was  found  was  near  the 
head  of  Whitmire  Creek  among  the  live  oaks  and  Chihuahua  pines. 
It  was  in  a  cliff  of  baked  volcanic  ash  with  the  entrance  only  6  feet 
above  the  base.  It  was  a  dry  cavern  washed  out  of  the  soft  rock  10 
to  20  feet  wide  and  4  to  8  feet  high,  reaching  back  100  feet  into  the 
mountain  side.  The  bottom  of  the  cave  sloped  upward  and  was  dry 
and  half  filled  with  earth  and  bat  guano.  Back  about  40  feet  from 
the  entrance  was  a  mass  of  bats  a  yard  across  hanging  from  the  roof 
like  a  swarm  of  bees.  The  writer's  approach  disturbed  them,  and  as 
he  came  near  enough  to  see  in  the  half  light  some  were  fluttering 
away  and  others  lighting,  all  were  in  motion,  and  there  was  much 
squeaking  and  disturbance.  A  couple  of  light  charges  of  dust  shot 
brought  down  showers  of  bats,  from  which  many  were  gathered  up 
for  specimens.  Most  of  the  bats  flew  at  the  report,  but  a  few  re- 
mained hanging  head  down  from  the  rocky  ceiling,  and  the  writer 
picked  off  as  many  more  as  he  wanted,  until  all  pockets  were  bulging. 
The  cave  was  alive  with  flying  bats,  but  no  other  species  could,  be 
detected  except  a  few  free-tailed  bats,  four  of  which  were  secured 
for  specimens.  When  the  catch  was  examined  outside  the  cave,  87 
fhysanodes,  were  counted  all  of  which  were  carried  back  to  camp  for 
specimens. 

At  one  of  the  cabins  near  the  entrance  of  the  Carlsbad  Cave  one 
of  these  bats  was  found  drowned  in  a  rain  barrel  half  full  of  water 
and  was  saved  for  a  specimen. 

MYOTIS  OCCULTUS  Hollister 

Hollister's  Bat 

Myotis  oocultus  Hollister.  Biol.  Soc.  Wash.  Proc.  22:  43,  March  10,  1909. 
Myotis  baileyi  Hollister,  Biol.  Soc.  Wash.  Proc.  22 :  44,  1909.    Type  from  Ruidoso 
Creek  at  7,500  feet  altitude,  White  Mountains,  N.  Mex. 

Type. — Collected  at  Needles  (10  miles  above),  Calif.,  May  14,  1905r  by  Ned 
Hollister. 

General  characters. — A  medium-sized  bat  often  lacking  one  or  two  upper 
premolars ;  fur  glossy  or  burnished,  rich  brown  above,  yellowish  buff  below ;  ears 
and  membranes  dark  brown  or  blackish. 

Measurements: — Type:  Total  length,  96;  tail,  40;  foot,  10.5;  ear  from  crown, 
10.6  ;  forearm,  33  millimeters. 

Distribution  and  habitat. — Four  specimens  of  Hollister's  bat  from 
Ruidoso,  in  the  White  Mountains,  three  from  Luna  Valley  near  the 
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head  of  the  San  Francisco  Kiver  in  extreme  western  New  Mexico, 
and  four  from  the  Zuni  Mountains,  mark  the  only  known  records  of 
the  species  from  New  Mexico.  These  were  all  taken  in  the  Transition 
Zone  among  the  yellow  pines  and  Douglas  spruce,  but  across  central 
Arizona  and  in  southern  California  they  range  or  migrate  into 
Lower  Sonoran  Zone  also. 

General  habits. — On  Ruidoso  Creek  near  the  town  of  Ruidoso,  Hol- 
lister  and  the  writer  collected  three  specimens,  shooting  them  as  they 
flew  up  and  down  the  creek  between  the  tall  trees.  They  flew  rapidly 
in  short  zigzags,  and  it  was  only  against  the  little  patches  of  sky 
between  the  branches  of  the  trees  that  they  could  be  seen  at  all.  In 
Luna  Valley,  Clarence  Birdseye  and  the  writer  had  the  same  exper- 
ience, and  secured  only  three  specimens  out  of  the  large  numbers  that 
darted  about  the  camp  and  along  the  edge  of  the  woods.  Though 
they  came  to  drink  from  the  little  pools  along  the  creek  early  in  the 
evening  when  it  was  comparatively  light  in  the  open,  it  was  almost 
impossible  to  shoot  them,  for  they  darted  back  and  forth  over  the 
water  in  the  low  shady  gulch  of  the  creek  bed  and  did  not  come  out 
from  the  shadow  of  the  trees  until  the  dusk  was  so  far  advanced  that 
it  was  impossible  to  see  the  gun  sights  or  the  bats  except  as  they 
crossed  the  patches  of  sky.  In  the  Zuni  Mountains  E.  A.  Goldman 
reported  them  as  apparently  the  most  abundant  bat,  and  he  secured 
four  specimens  at  8,200  and  8,600  feet  altitude  among  yellow  pines  on 
the  slopes  of  Mount  Sedgwick.  Though  undoubtedly  an  abundant 
and  wide-ranging  species,  these  few  fragments  of  knowledge  con- 
cerning habits  are  all  that  are  available. 

MYOTIS  EVOTIS  CHRYSONOTUS   (J.  A.  Axlen") 
Little  Long-Eared  Bat 

Vespertilio  chrysonotus  J.  A.  Allen,  Bui.  Amer.  Mus.  Nat.  Hist.  8 :  240,  Novem- 
ber 21,  1896. 

Type. — Collected  at  Kinney  ranch,  Sweetwater  County,  Wyo.,  July  21,  1S95, 
by  W.  W.  Granger. 

General  characters. — A  small  bat,  with  relatively  large  ears  that  reach  well 
beyond  tip  of  nose ;  fur  of  upperparts  golden  brown ;  lowerparts  buffy  or 
whitish ;  ears  and  membranes  blackish. 

Measurements. — Total  length,  96;  tail,  48;  foot,  9;  ear  from  crown,  20;  fore- 
arm, 40  millimeters. 

Distribution  and  habitat. — The  only  specimens  of  the  little  long- 
eared  bat  from  New  Mexico  are  one  from  Vermejo  River  collected 
June  26,  1885,  by  W.  L.  Carpenter ;  one  collected  on  the  east  slope  of 
the  San  Luis  Mountains  in  June,  1902,  by  Mearns ;  and  two  alcoholic 
specimens  collected  at  Fort  Wingate  in  July,  1885,  by  R.  W.  Shu- 
feldt.  Though  these  little  bats  apparently  are  not  numerous  any- 
where, they  are  widely  scattered  over  the  Western  States  from  the 
Rocky  Mountains  to  the  Pacific.  They  range  from  the  Lower  Son- 
oran Zone  to  at  least  the  lower  edge  of  the  Canadian  Zone  in  summer, 
but  how  much  of  this  is  migratory  or  wandering  range  there  are  at 
present  insufficient  data  to  determine. 

General  habits. — Little  is  known  of  the  habits  of  this  bat,  except 
that  occasionally  one  is  shot  while  flying  among  the  trees  in  some 
open  forest  or  caught  in  a  house  entered  through  an  open  window  in 
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pursuit  of  flying  insects.  On  the  wing  it  is  not  distinguishable  from 
many  other  species  of  small  bats  which  flit  about  during  the  twilight 
hours.  It  is  a  beautiful  little  animal  and  when  obtained  is  easily  rec- 
ognized by  its  big  black  ears  and  golden-brown  fur. 

MYOTIS    CALIFORNICTJS    CALIFORNICUS    (Audubon   and   Bachman) 

Little  California  Bat 

Vespertilio  californicus  Audubon  and  Bachman,  Jour.  Acad.  Nat.   Sci.  Phila. 

8  (part  2)  :  285,  1842. 
Myotis  californicus  Miller,  North  Amer.  Fauna  No.  13,  p.  69,  1897. 

Type  locality. — California. 

General  cliaracters. — A  very  small  bat  with  a  spread  of  wings  only  about 
8  inches,  with  small  ears,  bright-tawny  or  hazel-brown  fur,  and  blackish  ears 
and  membranes. 

Measurement.— Total  length,  77 ;  tail,  37 ;  foot,  6 ;  ear  from  crown,  11 ;  fore- 
arm, 32  millimeters. 

Distribution  and  habitat. — The  little  California  bats  are  found  over 
most  of  the  Lower  Sonoran  Zone  area  of  New  Mexico.  There  are 
specimens  from  Carlsbad  Cave,  San  Andres  Mountains,  San  Mateo 
Canyon,  Animas  Valley  (Lang  ranch),  and  Apache  35(near  Hachita). 
General  habits. — In  a  canyon  of  the  San  Mateo  Mountains  E.  A. 
Goldman  collected  two  of  these  little  bats  on  October  6  as  they  were 
flying  about  at  dusk  near  the  creek.  In  the  San  Andres  Mountains 
Gaut  caught  two  in  an  old  stone  house  in  Bear  Canyon  during  a  cold 
storm  on  January  12,  1903.  As  his  fire  warmed  the  stone  walls  of 
the  old  house,  the  bats  came  out  and  began  flying  around  in  the  room, 
evidently  aroused  from  winter  quarters  in  the  walls.  An  old  skull 
found  in  the  deepest  room  of  the  Carlsbad  Cave  suggests  the  usual 
bat  habit  of  spending  the  winter's  hibernation  in  such  retreats. 

A  specimen  referred  by  Miller  and  Allen  (1928,  p.  158)  to  the  pale 
desert  form,  Myotis  californicus  pallidus  Stephens,  from  old  Fort 
Defiance  close  to  the  New  Mexico  line  in  northeastern  Arizona, 
suggests  that  this  pale  form  probably  occurs  in  the  Gallup  and  San 
Juan  country  of  northwestern  New  Mexico.  It  is  merely  a  slightly 
paler  desert  form,  scarcely  recognizable  in  the  field. 

MYOTIS    SUBULATUS    MELANORHINUS     (Meekiam) 
Black-Nosed   Bat 

Vespertilio  melanorhinus  Merriam,  North  Amer.  Fauna  No.  3,  p.  46,  September 

11,  1890. 
Vespertilio  nitidus  henshawii  Harrison  Allen,  Monog.  Bats  North  Amer.,  U.  S. 
Natl.  Mus.  Bui.  43  (1893)  :  103,  March  14,  1894.    Type  from  Fort  Wingate, 
N.  Mex. 
Type. — Collected  at  Little  Spring,  north  base  of  San  Francisco  Mountain, 
Ariz.,  August  4,  18S9,  by  C.  Hart  Merriam  and  Vernon  Bailey. 

General  characters. — Size  small  with  small  ears,  sooty-black  nose  and  face, 
light  buffv  brown  back  and  pale  buffy  belly. 

Measurements.— Total  length,  81;  tail,  39;  foot,  6.5;  ear  from  crown,  12; 
forearm,  33  millimeters. 

Distribution  and  habitat. — One  of  the  common  small  bats  over  the 
arid  region  from  eastern  Oregon  and  southern  Colorado  to  southern 


35  This  locality,  not  found  on  any  map,  was  the  name  applied  by  A.  W.  Anthony  to 
a  locality  in  southwestern  New  Mexico,  near  what  is  now  Hachita,  where  he  collected 
a  large  number  of  specimens  for  Doctor  Merriam  in  1886. 
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California  and  Mexico,  including  most  of  New  Mexico.  There  are 
specimens  from  Las  Vegas,  Hot  Springs,  Santa  Rosa,  Guadalupe 
Canyon,36  Capitan  Mountains,  Camp  Burgwyn  (near  Taos),  Pecos, 
Tres  Piedras,  Zuni  Mountains,  Wingate,  Silver  City,  and  San  Luis 
Mountains. 

At  Silver  City,  in  June,  1894,  A.  K.  Fisher  secured  one  specimen 
and  reported  that  they  were  common  about  the  streets  but  were  not 
seen  outside  the  city  limits.  At  the  east  base  of  the  Capitan  Moun- 
tains on  June  15,  1899,  the  writer  found  them  common  among  the 
junipers  and  nut  pines  at  6,500  feet,  but  they  flew  so  rapidly  among 
the  trees  in  the  twilight  that  he  secured  only  one  specimen.  At 
Santa  Rosa  in  the  latter  part  of  May,  1903,  they  were  abundant 
with  other  species  of  bats  in  the  canyon  and  juniper  country  just 
north  and  east  of  town,  and  a  few  specimens  were  secured,  but  much 
ammunition  was  wasted  in  attempts  to  hit  the  rapid,  crooked-flying 
midgets  in  the  dusk  of  evening.  They  flew  noticeably  among  the  trees 
and  in  open  spaces,  while  the  little  canyon  bats  were  mainly  restricted 
to  the  vicinity  of  canyon  walls,  but  apparently  they  roost  during 
the  day  in  cracks  among  the  rocks  and  in  little  openings  that  reach 
farther  back  into  the,  dark.  At  Tres  Piedras  in  July,  1904,  Gaut 
secured  two  specimens  that  were  flying  among  the  yellow  pines  in 
that  locality,  which  is  just  at  the  edge  of  the  Upper  Sonoran  and 
the  Transition  Zones.  In  the  Zuni  Mountains  on  June  20,  1909, 
E.  A.  Goldman  collected  one  at  dusk  when  flying  among  the  yellow 
pines  at  8,200  feet  altitude,  well  up  in  the  Transition  Zone. 

Food  habits. — Like  most  bats,  they  are  thirsty  when  they  first 
emerge  from  their  roosts  and  at  once  seek  some  still  pool  or  open 
water  from  which  they  can  drink  by  skimming  over  the  surface, 
dipping  down  repeatedly  and  scooping  up  the  water  as  they  fly. 
Little  ripples  are  made  as  they  touch  the  water's  surface,  and  often 
these  are  in  series  a  few  feet  apart  along  their  line  of  flight.  A 
few  minutes  at  the  water  pool  satisfy  the  bats'  thirst;  then  they 
scatter  out  to  feed  on  the  insects  in  the  air.  In  a  very  short  time 
after  their  first  appearance  their  stomachs  are  found  well  distended 
with  food,  so  that  under  normal  conditions  their  rapid  flight  and 
quick  motions  enable  them  to  obtain  an  ample  food  supply.  Almost 
invariably  when  shot  their  stomachs  are  found  to  be  full  of  food, 
but  of  so  finely  pulverized  insect  remains  that  very  little  can  be 
determined  as  to  the  species  eaten. 

Breeding  habits. — One  female  collected  at  Santa  Rosa  on  May  29 
was  found  to  contain  one  small  embryo  and,  so  far  as  known,  only 
one  embryo  has  been  found  in  the  species.  The  mammae  are  ar- 
ranged in  a  single  pair  too  far  back  on  the  sides  to  be  called  pectoral 
and  more  accurately  described  as  subaxillary.  This  is  the  usual  posi- 
tion in  most  species  of  bats,  so  that  when  hanging  up  by  the  hind 
claws,  as  they  generally  are  during  the  day,  the  folded  wings  make 
a  little  pocket  just  below  each  of  the  mammae  in  which  the  young  can 
easily  sleep  without  even  having  to  hold  on  with  their  hooked  claws. 
In  this,  as  in  other  species  of  the  genus  Myotis,  the  armpits  are  furry, 
but  the  wing  membranes,  which  enfold  the  young,  are  thin  and 
naked. 

38  The  specimen  from  Guadalupe  Canyon  collected  by  Captain  Tope  in  1856  apparently 
came  from  some  canyon  on  the  east  slope  of  the  Guadalupe  Mountains  near  the  New 
Mexico  and  Texas  line. 
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Hibernation. — Little  is  known  of  the  winter  habits  of  these  bats, 
except  as  they  are  occasionally  found  in  tunnels  and  mine  shafts  in 
winter  in  a  quiet,  and  probably  dormant,  condition  of  hibernation. 
It  is  well  known  that  great  colonies  of  bats  gather  in  caves  during 
the  cold  winter  months  and  hibernate  for  considerable  time,  but  the 
actual  species  composing  these  colonies  are  not  often  determined. 
The  extent  and  nature  of  hibernation  and  migration  among  bats  are 
subjects  little  understood  at  the  present  time. 

MYOTIS  YUMANENSIS  YUMANENSIS   (H.  Allen) 
Yuma  Bat 

Vespertilio  ynmanensis  H.  Allen.  Monogr.  Bats  North  Amer.,  p.  58,  1864. 
Myotis  yumanensis  Miller,  North  Amer.  Fauna  No.  13,  p.  66,  1897. 

Type. — Type  series  collected  at  Old  Fort  Yuma,  Calif.,  in  1855  by  Maj.  G.  H. 
Thomas. 

General  characters. — Size  rather  small;  ears  moderately  long,  reaching  to 
tip  of  nose ;  fur  lax  and  woolly,  dull  buffy  gray  above,  buffy  white  below ;  ears 
and  membranes  light-grayish  brown ;  tail  membranes  edged  with  lighter. 

Measurements. — Total  length,  77;  tail,  35;  foot,  8;  ear  from  crown,  11;  fore- 
arm, 34  millimeters. 

Distribution-  and  habitat. — The  little  pale  Yuma  bats  cover  both 
Upper  and  Lower  Sonoran  areas  of  the  more  arid  parts  of  the 
Western  States  and  south  into  Mexico.  From  New  Mexico  there 
are  only  three  records,  one  collected  in  Apache  Canyon,  near  Clayton, 
by  A.  H.  Howell,  August  10,  1901;  one  collected  at  Rinconada,  in 
the  Rio  Grande  Valley  above  Santa  Fe,  by  Surber,  May  29,  1904; 
and  four  collected  by  Merrill,  at  Mesilla  Park,  in  September,  1916. 

General  habits. — Over  much  of  the  country  these  desert  bats  seem 
to  be  very  scarce,  but  again  where  conditions  are  favorable  they  are 
found  in  great  numbers  established  in  large  breeding  colonies  in 
caves  or  old  buildings.  Females  have  been  shot  flying  about  with  one 
young  clinging  to  the  breast. 

MYOTIS  VOLANS  INTERIOR  Miller 
Western  Little  Brown  Bat;  Tse'le-yah-ah'na  of  the  Taos  Indians 
Myotis  longicrus  interior  Miller,  Biol.  Soc.  Wash.  Proc.  27:  211,  1914. 

Type  from  Taos  Mountains,  5  miles  south  of  Twining,  at  11.300  feet  altitude, 
collected  July  23,  1904,  by  Vernon  Bailey. 

General  characters. — A  small  bat,  with  small  ears,  rich  chestnut  brown  fur, 
and  dusky  ears  and  membranes. 

Measurements. — Total  length,  91;  tail,  32;  foot,  S;  ear  from  crown,  10; 
forearm,  38  millimeters. 

Distribution  and  habitat. — Specimens  of  the  western  little  brown 
bat  have  been  taken  in  New  Mexico  near  Twining  in  the  Taos  Moun- 
tains. Costilla  River,  Raton  Range,  Cantonment  Burgwyn  (near 
Taos),  Santa  Clara  Canyon  in  the  Jemez  Mountains,  Santa  Fe,  and 
Willis.  From  a  wide  range  over  other  Western  States — Montana  and 
Washington  to  southern  California  and  northern  Mexico — it  seems 
to  have  at  least  its  center  of  abundance  in  the  Transition  Zone  of 
mountain  areas,  and  some  specimens,  including  the  type,  have  been 
taken  well  up  in  the  Canadian  Zone.  It  is  largely  a  mountain  species, 
and  most  of  the  specimens  secured  were  shot  among  the  yellow  pines 
or  spruces  and  aspens.    In  the  Taos  Mountains  specimens  were  taken 
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at  10,700  feet  and  others  up  to  11,400  feet,  where  frost  covered  the 
ground  nearly  every  morning  from  July  23  to  August  5. 

General  habits. — This  is  a  late,  quick-flying  species,  difficult  to 
shoot,  and  the  few  specimens  taken  do  not  necessarily  indicate  a 
scarcity  of  individuals.  They  are  largely  forest  dwellers,  and  many 
times  in  forest  localities  the  writer  has  wasted  all  his  powder  on 
them  and  returned  to  camp  empty  handed,  and  has  frequently  seen 
much  better  wing  shots  do  the  same.  Their  flight  is  extremely  rapid, 
quick,  and  erratic,  and  they  usually  keep  close  to  the  trees,  only 
darting  across  the  little  open  patches  of  sky  where  a  snapshot  occa- 
sionally brings  one  down.  But  on  quiet  evenings  a  dozen  or  more 
would  often  be  seen  circling  about  the  campfire  after  it  had  become 
too  dark  to  shoot. 

In  the  Culebra  Mountains  farther  north  these  bats  were  common 
at  a  10,700- foot  camp  among  the  aspens  and  along  the  Costilla  River 
lower  down.  In  the  Pecos  River  Mountains,  on  July  14  and  19,  two 
specimens  were  secured  at  Willis,  at  8,000  feet  altitude,  near  the 
head  of  the  Pecos  River.  One  of  these  was  shot  at  noon  on  a  clear 
day  as  it  was  seen  flying  over  the  river  among  the  trees,  and  the  other 
was  secured  in  the  evening  as  with  many  others  it  was  flying  among 
the  trees.  In  the  Jemez  Mountains  two  specimens  were  taken  in 
Santa  Clara  Canyon  at  8,000  feet,  one  of  them  as  it  was  flying  about 
among  the  trees  at  4  p.  m.  The  habit  of  occasionally  flying  in  the 
daytime  is  observed  among  many  species  of  bats,  but  probably  indi- 
cates only  that  they  have  been  disturbed  in  their  roosting  place  and 
have  been  obliged  to  get  out  and  hunt  for  new  quarters. 

Food,  habits. — Five  specimens  secured  in  the  vicinity  of  the  type 
locality  are  more  than  from  any  other  locality  in  the  State,  but  from 
the  numbers  seen  around  each  of  the  camps  there  must  be  many  thou- 
sands, if  not  millions,  of  these  bats  in  the  Sangre  de  Cristo  Mountain 
forests.  The  stomachs  of  those  killed  were  always  well  filled  with 
finely  pulverized  insect  remains,  but  the  actual  species  eaten  remains 
to  be  determined  by  some  patient  naturalist,  who  can  give  years  of 
critical  study  to  bat  food.  From  their  constant  gleanings  about  the 
branches  of  the  trees  it  is  not  improbable  that  the  very  existence  of 
the  forest  growth  may  depend  on  the  protection  from  insect  enemies 
afforded  by  these  busy  night  hunters.  Fortunately  bats  will  never 
need  protection  from  hunters,  and  the  species  that  do  not  gather  in 
caves  or  buildings  are  not  likely  to  be  seriously  interfered  with 
through  human  agencies. 

Breeding  habits. — Of  the  breeding  habits  of  this  particular  species 
apparently  nothing  is  definitely  known,  except  that  the  females  have 
the  usual  number  and  position  of  mammae,  one  pair  of  subaxillary, 
which  indicates  the  common  number  of  one  young. 

MYOTIS  LUCIFUGUS  CARISSIMA  Thomas 

Yellowstone  Bat 

Myotic   (Leuconoe)   carissima  Thomas,  Ann.  and  Mag.  Nat.  Hist.   (7)   13 :  383, 
May,  1904. 

Type. — Collected  at  Yellowstone  Lake,  Yellowstone  National  Park,  Wyo.,  Sep- 
tember, 1903,  by  J.  ffolliott  Darling. 

General  characters. — Size  medium  for  the  small  species  of  Myotis,  ear  me- 
dium, color  of  upper  parts  rich  buffy  brown  or  golden  buff;  lower  parts  pale 
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buffy ;  ears  and  membranes  dusky  brown,  tbe  tail  membranes  tending  to  light 
edges. 

Measurements. — Total  length,  90;  tail,  40;  foot,  9;  ear  from  crown,  12;  fore- 
arm, 38  millimeters. 

Distribution  and  habitat. — Mainly  in  semiarid  Transition  Zone 
from  Montana  and  Oregon  to  California  and  New  Mexico.  The  one 
New  Mexico  record  is  based  on  a  skull  from  Sierra  Grande,  Union 
County,  of  which  Miller  and  Allen  (1928,  p.  52)  say  "  identification 
not  positive,"  but  another  specimen  collected  on  the  Conejos  River, 
Colo.,  close  to  the  New  Mexico  line  in  the  Rio  Grande  Valley,  brings 
a  positive  record  practically  to  the  edge  of  the  State. 

General  habits. — To  a  great  extent  these  are  mountain  and  forest 
dwellers  sometimes  found  hanging  up  during  the  day  in  oaves,  build- 
ings, or  bridges,  but  usually  flying  about  water  or  among  the  tree  tops 
in  the  evening.  In  the  Devils  Kitchen,  a  warm  cave  at  Mammoth 
Hot  Springs,  in  Yellowstone  Park,  they  hang  up  on  the  dry  walls 
during  summer  days,  but  leave  for  some  cooler  place  in  which  to 
hibernate  for  winter.  A  summer  colony  also  visited  the  attic  of  the 
Yellowstone  Lake  Hotel.     (Bailey,  1930,  p.  184.) 
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Abert,  James  William,  2. 
aberti,  Sciurus  aberti,  68-72. 
Abies,  78. 

Acacia,  58,  149,  179. 
Acer  glabrum,  184. 
Agave,  34,  179. 

lecheguilla,  239. 
albigula,  Neotoma  albigula,  175-180. 
alexandrinus,  Rattus,  134. 
Alfalfa,  26,  50,  52,  55,  233. 
alleni,  Citellus  tridecemlineatus,  119. 
Allthom,  172,  177,  179. 
Amaranth,  268. 
ambigua,  Spilogale,  342. 
amblyceps,  Euarctos  americanus,  349- 

357. 
Ambrosia  trifida,  90. 
Ambystoma,  320. 
americana,  Antilocapra  americana,  22- 

27. 
Ammospermophilus  harrisi  harrisi,  97, 
98-99. 

interpres,  97-98,  99. 

leucurus,  96. 

leucurus  cinnamomeus,  94-96,  97, 
99. 
angulatus,  Pecari  angulatus,  10-11. 
Anisacanthus  wrightii,  253. 
Anisolotus  trispermus,  253. 
Ant,  9,  354. 
Antelope,  American,  22-27. 

Mexican,  27-28. 
Anthony,  Alfred  Webster,  3. 
anthon.yi,  Peromyscus  eremicus,  160. 
Antilocapra  americana  americana,  22- 
27. 

americana  mexicana,  27-28. 
Antilocapridae,  22. 
Antilope  americanus,  22. 
Antrozous  pallidus  pallidus,  379-380. 
apache,  Perognathus  apache,  277-278. 

Thomomys,  241-242. 

Ursus,  365-368. 
Aplopappus,  253. 
Apodanthera  undulata,  253. 
Aralia,  67. 
arcticeps,  Onychomys  leucogaster,  139- 

140. 
Arctomys  ludoviciana,  119. 
Arctostaphylos  uva-ursi,  354. 
arenarius,  Geomys,  245-246. 
arenicola,      Citellus     tridecemlineatus, 

115-116. 
Aristida  bromoides,  253. 

divaricata,  253. 

scabra,  253. 
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arizonae,  Neotoma  cinerea,  191-192. 

Peromyscus  leucopus,  150-151. 

Spilogale,  338-340. 

Ursus,  359-360. 
arizonensis,  Callospermophilus  lateralis, 
102-103. 

Cynomys  ludovicianus,  123-125. 

Microtus  montanus,  199-200. 

Mustela,  328-329. 

Sciurus  arizonensis,  74. 
Armadillo,  Texas,  6,  8-10. 
Artemisia  filifolia,  262. 
Artiodactyla,  10. 
Arvicola  aztecus,  203. 

modesta,  200. 

mogollonensis,  204. 

mordax,  194. 

nanus,  198. 
Aspen,  38. 
Aster,  67. 

purple,  225. 

tansy,  253. 
Astragalus  nuttallianus,  253. 
Atriplex,  177,  253,  271. 

canescens,  57,  105,  111,  191,  225. 

confertifolia,  191. 

expansa,  268. 
atristriatus,  Eutamias  minimus,  91. 
aureus,    Thomomys   perpallidus,    239- 

241. 
auripectus,  Peromyscus  crinitus,   160- 

161. 
australis,  Zapus  luteus,  228-229. 
aztecus,  Felis  concolor,  287-291. 

Microtus,  203. 

Reithrodontomvs  megalotis,    164- 
165. 

Baccharis,  254. 
Badger,  6. 

Mexican,  2,  342-346. 
Bahia  dissectifolia,  253. 
baileyi,  Canis  lycaon,  303-30S. 

Dipodomys  spectabilis,  259-263. 

Lynx  rufus,  291-294. 

Thomomys,  238. 
bairdi,  Lepus  americanus,  45-47. 
Banner-tail,  Arizona,  247-259. 

New  Mexico,  259-263. 
Barber,  Charles  M.,  3,  4. 
Bassaris,  346-347. 
Bassariscidae,  346. 
Bassariscus,  174. 

astutus  flavus,  346-347. 
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Bat,  6. 

black-nosed,  390-392. 

brown,  383-385. 

cave,  386. 

fringed,  387-388. 

hoary,  381-382. 

Hollister's,  388-389. 

house,  386-387. 

large  pale,  379-380. 

little  California,  390. 

little  can  von,  385-386. 

little  long-eared,  389-390. 

long-eared,  380-381. 

Mexican  free-tailed,  377-379. 

pigmy,  385-386. 

silver-haired,  383. 

spotted,  381. 

western  little  brown,  392-393. 

Yellowstone,  393-394. 

Yuma,  392. 
Bean,  screw,  149. 
Bear,  black,  6. 

cinnamon,  349-357. 

grizzly,  6,  364. 

Apache,  365-368. 
Arizona,  359-360. 
Coppermines,  357-359. 
Mount  Taylor,  364-365. 
Navajo,  364. 
Nelson's,  360-362. 
Texas,  362-363. 

New  Mexico  black,  349-357. 
Bearberrv,  354. 
Beargrass,  169,  179. 
Beaver,  broad-tailed,  211-213. 

Colorado  River,  211-213. 

Rio  Grande,  213-219. 
Bee  plant,  273. 
Beetle,  9,  113,  302,  338,  354. 

black,  331,  336. 

carabid,  378. 
berlandieri,    Sigmodon   hispidus,    166- 
169. 

Taxidea  taxus,  342-346. 
Berrv,  cedar,  358. 

'juniper,  93,  105,  109,  155,  271,  302, 
314,  320,  354. 

manzanita,  353. 

shadblow,  86. 
Bigelovia,  273. 
Bighorn,  Mexican,  20-21. 

Rockv  Mountain,  16-17. 

Texas,  18-20. 
bimaculatus,  Perognathus  flavus,  276- 

277. 
Birdseye,  Clarence,  3. 
Bisnaga,  99. 

Bison,  American,  11-16. 
Bison  bison  bison,  11-16. 
blandus,  Peromyscus  maniculatus,  147- 

148. 
Blueberry,  91,  145,  184. 
Bluethorn,  172. 
Bobcat,  291-294. 
Boerhaavia  wrightii,  253. 
Bos  bison,  11. 


Bouteloua  aristidoides,  253. 

curtipendula,  262. 

eriopoda,  253. 

hirsuta,  262. 

oligostachya,  129,  262,  265. 

radicosa,  253. 

rothrockii,  253. 
Bovidae,  11. 
Brush,  rabbit,  273,  276. 
Buffalo,  American,  11-16. 
Bugs,  9. 
Burdock,  233. 
Bush,  buckwheat,  253. 

creosote,  98,  150,  264,  268,  282. 

jointfir,  85. 

rag,  268. 

Cacomistle,  346-347. 
Cactus,  56,  93,  96,  99,  105,  172,  174, 
191,  236,  302,  314,  331,  348. 

bush,  50,  176. 

cane,  172,  177,  179. 

devil's-head,  239. 

tree,  181. 
californicus,  Myotis  californicus,  390. 
Callospermophilus  lateralis  arizonensis, 
102-103. 

lateralis  lateralis,  99-102. 
Caltha,  67. 
Camas,  230. 

campanius,  Lepus  townsendii,  47-48. 
canadensis,  Cervus,  39-41. 

Ovis  canadensis,  16-17. 
canescens,  Citellus  spilosoma,  109-112. 

Neotoma  micropus,  171-174. 
Canidae,  296. 

canipes,  Eutamias  cinereicollis,  87-88. 
Canis  griseus,  308. 

latrans  estor,  318-321. 

latrans  latrans,  316. 

latrans  lestes,  316-318. 

latrans  nebracensis,  318. 

latrans  texensis,  312-316. 

lycaon  baileyi,  303-308. 

lycaon  nubilus,  308-312. 

mearnsi,  321. 

nebracensis  texensis,  312. 

nubilus  baileyi,  303. 

pallidus,  318. 

velox,  300. 
canus,  Odocoileus  hemionus,  33-34. 
Carex,  66,  67. 
Cariacus  macrotis,  29. 

virginianus  couesi,  36. 
carissima,  Myotis  lucifugus  393-394. 
Carnivora,  283. 
Carpet-weed,  253. 
castanops,  Cratogeomys,  242-244. 
Castor  canadensis  canadensis,  213. 

canadensis  frondator,  213. 

canadensis  mexicanus,  213-219. 
Castoridae,  211. 
Cat,  civet,  346-347. 

hydrophobia,  341. 

wild,  174,  291-296. 
Catalo,  15. 
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Caterpillar,  9. 

Catkin,  70,  73. 

Ceanothus,  20,  188. 

cedrophilus,  Sylvilagus  auduboni,  57- 

59. 
Cenchrus,  268. 

tribuloides,  113. 
Centipede,  9. 
Cercocarpus,  20,  188. 

ledifolius,  38. 
Cervidae,  29. 
Cervus  canadensis,  39-41,  42. 

elaphus  canadensis,  39. 

merriami,  42-45. 
Chaetodipus  eremicus,  281. 
Chamaecrista  leptadenia,  253. 
Chenopodium,  235,  253. 
Cherry,  108. 

black,  353. 

wild,  90,  105. 
Chickaree,  Arizona,  75-80. 

grav,  74-75. 

Ruidoso,  80-81. 
Chilopsis  linearis,  268. 
Chipmunk,  323,  329. 

Arizona,  86-87. 

black-striped,  88,  91. 

busy,  89-91. 

cliff,  91-94. 

Gila,  91-94. 

golden,  84-85. 

gray-backed,  91-94. 

gray-collared,  86-87. 

grav-footed,  87-88. 

Hopi,  84-85. 

larger  Colorado,  81-84. 

lesser  Colorado,  89-91. 

Magdalena,  88-89. 

Penasco,  91. 
Chiroptera,  376. 
Chokecherry,  100,  354. 
chrysonotus,  Myotis  evotis,  389-390. 
Cicada,  9. 

cinerea,  Nycteris,  381-382. 
cinereicoUis,     Eutamias       cinereicollis, 

86-87. 
cinereus,  Eutamias  cinereicollis,  88-89. 

Sorex  cinereus,  370. 
cinnamomeus,  Ammospermophilus  leu- 

curus,  94-96. 
Cinquefoil,  65. 
Citellus  mexicanus  parvidens,  114-115. 

spilosoma  canescens,  109-112. 

spilosoma  macrospilotus,  109. 

spilosoma  major,  112-113. 

spilosoma  pratensis,  113-114. 

tridecemlineatus  alleni,  119. 

tridecemlineatus    arenicola,     115- 
116,  117. 

tridecemlineatus  hollisteri,  118. 

tridecemlineatus  parvus,  117. 

tridecemlineatus  texensis,  116. 

variegatus  grammurus,  103-108. 

variegatus  juglans,  108-109. 

variegatus  variegatus,  108. 
Cleome  serrulatum,  273. 


Clethrionomys  gapperi  galei,  192-193. 

limitis,  193-194. 
Clover,  52,  233. 

pink,  132. 

wild,  67. 
Coati,  347-348. 

Cockerell,  Theodore  Dan  Alison,  4. 
cognatus,  Sylvilagus,  62-63. 
Collections,  mammal,  2. 
Collectors,  mammal,  2. 
Columbine,  67. 
Commelina  dianthifolia,  93. 
Compositae,  268. 
Conepatus,  Mearns's,  337-338. 
Conepatus   mesoleucus    mearnsi,    337- 
338. 

mesoleucus  venaticus,  338. 
Cony,  297,  323. 

dusky  rock,  67-68. 

rock,  64-67. 
Coronado,  Francisco  Vasquez  de,  2. 
Corvus  macrourus,  34. 
Corvnorhinus  macrotis  pallescens,  380- 

381. 
Cotton  rat,  see  Rat. 
Cottontail,  299. 

cedar-belt,  57-59. 

Colorado,  59-60. 

Holzner's,  63-64. 

little,  56-57. 

Manzano  Mountain,  62-63. 

New  Mexico,  54-55. 

Rocky  Mountain,  60-62. 
Coues,  Elliott,  3. 
couesi,  Erethizon  epixanthum,  222-225. 

Odocoileus,  36-38. 
Cougar,  Mexican,  287-291. 

Rocky  Mountain,  285-287. 
Covillea  tridentata,  268. 
Coyote,  174. 

Mearns's,  321. 

plains,  318. 

Rocky  Mountain,  316-318. 

San  Juan,  318-321. 

Texas  plains,  312-316. 
Cratogeomys  castanops,  242-244. 
Crawfish,  325. 
crawfordi,   Notiosorex  crawfordi,  368- 

370. 
Cricetidae,  135. 
Cricket,  9,  302,  338. 
crooki,  Odocoileus,  38-39. 
Croton,  268,  275. 

texensis,  278. 
Cryptotis,  369. 

berlandieri,  369. 
Currant,  86,  88,  91,  194. 

wild,  94. 
Cutworm,  9. 
Cylindropuntia,  50. 

Cynomys    gunnisoni    gunnisoni,     125- 
127,  129. 

gunnisoni  zuniensis,  126,  127-131  . 

ludovicianus  arizonensis,  117,  120, 
123-125. 

ludovicianus     ludovicianus,     119- 
123. 
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Dalea,  268,  277. 
Dasylirion,  34. 

wheeled,  362. 
Dasypodidae,  8. 

Dasypus  novemcinctuni  texanum,  8-10. 
Dayflower,  93. 
Dearborn,  Ned,  3. 
Deer,  Columbia  black-tailed,  39. 

Crook's  black-tailed,  38-39. 

gray  mule,  31,  32,  33,  34. 

plains  white-tailed,  34-36. 

Rocky  Mountain  mule,  2,  29-33. 

Sonora,  36-38. 

Virginia  white-tailed,  39. 
Deer  mouse,  see  Mouse. 
Desert  mouse,  see  Mouse. 
Desertwillow,  268. 
DeWeese,  Dall,  16. 
Dicotyles  angulatus,  10. 

angulatus  sonoriensis,  11. 
Didelphiidae,  7. 
Didelphis  marsupialis  texensis,  7. 

virginianus,  7. 
Dipodomys  merriami,  251,  266. 

merriami  merriami,  263-265. 

montanus,  269. 

ordii,  265. 

spectabilis,  272,  295,  298. 

spectabilis  baileyi,  259-263. 

spectabilis     spectabilis,     247-259, 
260. 
Dipodops  longipes,  271. 

richardsoni,  270. 
Distichlis  spicata,  170. 
Dorcelaphus  crooki,  38. 
dorsalis,  Eutamias  dorsalis,  91-94. 

Earthworm,  9. 
Echinocereus,  178. 
Edentata,  8. 
Elk,  American,  39-41. 

Merriam's,  42-45. 
Emory,  William  Hemsley,  2. 
energumenos,  Lutreola  vison,  324-325. 
Ephedra,  85,  225. 
Epilobium,  100. 
epixanthum,     Erethizon     epixanthum, 

220-222. 
Eptesicus  fuscus  fuscus,  383-385. 
eremicus,      Perognathus      penicillatus, 
281-282. 

Peromyscus  eremicus,  158-160. 
Erethizon  epixanthum  couesi,  222-225. 

epixanthum  epixanthum,  220-222. 

epixanthus,  220. 

epixanthus  couesi,  222. 
Erethizontidae,  220. 
Erigeron,  67. 

blue,  67. 
Eriogonum  abertianum,  253. 

polycladon,  253. 
Eschscholtzia  mexicana,  253. 
estor,  Canis  latrans,  318-321. 

Mephitis  mesomelas,  332-334. 
Euarctos        americanus        amblyceps, 
349-357. 


Euderma  maculata,  381. 

maculatum,  381. 
Eutamias  amoenus  operarius,  89. 

cinereicollis  canipes,  87-88,  91. 

cinereicollis  cinereicollis,  86-87,  89. 

cinereicollis  cinereus,  88-89. 

dorsalis  dorsalis,  91-94. 

dorsalis  utahensis,  91. 

minimus  atristriatus,  88,  91. 

minimus  operarius,  85,  89,  91. 

quadrivittatus,  89,  90. 

quadrivittatus  hopiensis,  84-85. 

quadrivittatus  quadrivittatus,  81- 
84,  85,  87. 
Evolvulus,  253. 
Evotomvs  galei,  192. 

limitis,  193. 

fallax,  Neotoma  mexicana,  182-185. 

Fallugia  paradoxa,  57. 

Fantail,  36-38. 

Felidae,  283. 

Felis  concolor  aztecus,  285,  287-291. 

concolor  hippolestes,  285-287. 

hippolestes  aztecus,  2S7. 

onca  hernandesii,  283-284. 
Ferret,  black-footed,  325-326. 
Fescue,  253. 
Festuca  octoflora,  253. 
Fiber  osoyoosensis,  207. 

zibethicus   osoyoosensis,    207-209, 
210. 

zibethicus  pallidus,  210-211. 

zibethicus  ripensis,  209-210. 
Fir,  75,  90,  222,  224. 
Fisher,  Albert  Kenrick,  3. 
Fishes,  325. 
flavus,  Bassariscus  astutus,  346-347. 

Perognathus  flavus,  273-276. 
Fleabane,  marsh,  268. 
Fly,  crane,  378. 
Fly  larvae,  9. 

fossor,  Thomomvs,  229-231. 
Four-o-clock,  253. 
Fox,  174. 

Arizona  grav,  301-303. 

cross,  296-298. 

kit,  300. 

New  Mexico  desert,  298-300. 

western  red,  296-298. 
Foxtail,  wild,  67. 
Frasera,  103,  184. 
fremonti,  Sciurus  fremonti,  74—75 
Frog,  313,  325. 

frondator,  Castor  canadensis,  211-213. 
Fuertes,  Louis  Agassiz,  4. 
fulvus,  Thomomys  fulvus,  231-234. 
fuscus,  Eptesicus  fuscus,  383-385. 

Gaertneria  acanthicarpa,  26S. 
gaillardi,  Lepus  gaillardi,  53-54. 
galei,  Clethrionomys  gapperi,  192-193. 
Gambel,  William,  2. 
Gaut,  James  Hamilton,  3. 
Geomyidae,  229. 
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Geomys  arenarius,  245-246. 

breviceps  llanensis,  246-247. 

clarkii,  242. 

fulvus,  231. 
Geranium,  38,  67. 
Geum,  67. 
Gilia,  103. 

gilvus,  Perognathus  merriami,  279. 
Goldman,  Edward  Alfonso,  3. 
goldmani,  Sigmodon  minimus,  170. 
Gooseberry,  86,  88,  91. 
Grama,  253. 

black,  253. 

crowfoot,  253. 

six-weeks,  253. 
grammurus,  Citellus   variegatus,   103- 

108. 
Grape,  108. 
Grass,  awn,  67. 

grama,  129,  265. 

Humboldt's  needle,  253. 

Johnson,  280. 

panic,  253. 

rough  needle,  253. 

salt,  170. 

six-weeks  needle,  253. 
Grasshopper,  9,  113,  302,  331,  338,  340. 
Grasshopper  mouse,  see  Mouse. 
Greasebush,  96. 
Grindelia,  278. 
griseus,     Reithrodontomys     albescens, 

165-166. 
Grizzly,  see  Bear. 
Gromwell,  false,  105. 
Ground  squirrel,  see  Squirrel, 
guadalupensis,     Microtus     mexicanus, 

205-207. 
Guano,  378. 
Gulo  luscus,  322. 

gunnisoni,  Cynomysgunnisoni,  125-127. 
Gutierrezia,  262,  263,  273,  282. 

Hackberry,  93, 108, 155,  159. 

Hare,  little  chief,  64^67. 

Hares,  45-53. 

harrisi,      Ammospermophilus     harrisi, 

98-99. 
Harvest  mouse,  see  Mouse. 
Havalin,  10-11. 
Hawk,  174. 
Helenium,  67. 
Helianthus,  268,  269. 
Henshaw,  Henry  Wetherbee,  3. 
Heracleum,  67. 

hernandesii,  Felis  onca,  283-284. 
Hesperomys  anthonyi,  160. 

eremicus,  158. 

leucopus  rufinus,  143. 

megalotis,  151. 

torridus,  141. 

truei,  151. 
Hesperus,   Pipistrellus    hesperus,   385- 

386. 
Heteromyidae,  247. 
hippolestes,  Felis  concolor,  285-287. 
Histiotus  maculatus,  381. 
Hog,  musk,  10-11. 


Holcus  halepensis,  280. 

Hollister,  Ned,  3. 

hollisteri,  Citellus  tridecemlineatus,  118. 

Holodiscus,  184,  194. 

holzneri,  Sylvilagus  floridanus,  63-64. 

Honeybee,  331. 

Honeysuckle,  194. 

hopiensis,     Eutamias     quadrivittatus, 

84-85. 
horriaeus,  Ursus,  357-359. 
Hough,  Walter,  13. 
Howell,  Arthur  Holmes,  3. 
hudsonica,  Mephitis,  335-336. 

incana,  Ochotona  saxatilis,  64-67. 
incautus,  Myotis,  386-387. 
Insectivora,  368. 

Insects,   115,  302,  313,  314,  340,  354, 
370,  375. 

hymenopterous,  378. 
interior,  Myotis  volans,  392-393. 
intermedius,  Perognathus,  282-283. 

Thomomys  fulvus,  237. 
interpres,  Ammospermophilus,  97-98. 
Ipomoea,  280. 
Ives,  Joseph  C.,  2. 

Jaguar,  283-284. 

James,  William,  2. 

juglans,  Citellus  variegatus,  108-109. 

Juglans  major,  74,  108. 

rupestris,  105. 
Jumping  mouse,  see  Mouse. 
Juniper,  92,  93,  108,  154,  187. 

alligator,  182,  354,  363. 

checker-barked,  106. 

cherrystone,  105. 
Juniperus  monosperma,  105,  181. 

pachyphloea,  182. 

Kalmbach,  Edwin  Richard,  3. 
Kangaroo  rat,  see  Rat. 
Kearny,  Stephen  Watts,  2. 
Kellogg,  Ralph  Todd,  3. 
Kennerly,  Caleb  Burwell  Rowan,  2. 
Koeberlinia  spinosa,  172. 

lachuguilla,  Thomomys,  238-239. 
Lagomorpha,  45. 
Lasionycteris  noctivagans,  383. 
lateralis,     Callospermophilus    lateralis, 

99-102. 
Lechuguilla,  239. 
Leopardus  hernandesii,  283. 
Leopold,  Aldo,  4. 
lepida,  Neotoma  lepida,  186-187. 
Leporidae,  45. 

leptus,  Mustela  cicognanii,  329. 
Lepus  americanus  bairdi,  45-47. 

arizonae  minor,  56. 

bairdii,  45. 

californicus  eremicus,  49. 

californicus  melanotis,  48,  52-53. 

californicus  texianus,  48-52,  53. 

campestris,  47. 

gaillardi  gaillardi,  53-54. 
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Lepus  sylvaticus  holzneri,  63. 

sylvaticus  pinetis,  60. 

sylvaticus  rigidus,  63. 

townsendii  campanius,  47-48. 
lestes,  Canis  latrans,  316-318. 
Leuconoe  carissima,  393. 
leucoparia,  Spilogale,  341. 
Lichen,  38. 

Ligon,  James  Stokley,  3. 
Lily,  230,  233. 

limitis,  Clethrionomys,  193-194. 
Lizard,  115. 

llanensis,  Geomys  breviceps,  246-247. 
Loafer,  308-312. 
Lobo,  308-312. 
Loco,  melon,  253. 
Lolium  perenne,  279. 
Long,  Stephen  Harriman,  2. 
longipes,  Perodipus,  271-273. 
Lonicera  albifiora,  194. 
Loring,  John  Alden,  3. 
ludovicianus,    Cynomvs    ludovicianus, 

119-123. 
Lupine,  253. 

Lupinus  parvifolius,  253. 
luscus,  Gulo,  322. 
luteus,  Zapus  luteus,  228. 
Lutra  canadensis  sonora,  323-324. 

hudsonica  sonora,  323. 
Lutreola  vison  energumenos,  324-325. 
lychnuchus,  Sciurus  fremonti,  80-81. 
Lynx  rufus  baileyi,  291-294. 

rufus  uinta,  294-296. 

Machaeranthera  asteroides,  253. 
macrotis,  Odocoileus  hemionus,  29-33. 
macrourus,  Odocoileus  virginianus,  34- 
36. 

Vulpes,  296-298. 
maculatum,  Euderma,  381. 
major,  Citellus  spilosoma,  112-113. 
Mallow,  spreading,  253. 
Mammals,  5. 

control,  6. 

fur-bearing,  5,  6. 

fur-farming,  6. 

injurious,  5. 

insect  destroying,  5. 

predatory,  5. 

protection,  5,  6. 

rodent  pests,  5. 
Manzanita,  362. 
Maple,  184. 

Rocky  Mountain,  184. 
Marmot,  dusky,  131-133. 
Marmota  fiaviventris  obscura,  131-133. 
Marsupialia,  7. 

Marten,  Rocky  Mountain,  322-323. 
Martes  caurina  origenes,  322-323. 
Martynia  altheaefolia,  253. 
Meadow  mouse,  see  Mouse. 
Meadowrue,  194. 
Meams,  Edgar  Alexander,  3. 
mearnsi,  Canis,  321. 

Conepatus  mesoleucus,  337-338. 

Thomomys,  237. 


megalotis,  Reithrodontomys  megalotis, 

161-163. 
melanophrys,  Onychomys  leucogaster, 

135-139. 
melanorhinus,  Myotis  subulatus,  390- 

392. 
melanotis,  Lepus  californicus,  52-53. 

Perognathus  apache,  278-279. 
Mephitis  americana  hudsonica,  335. 

hudsonica,  335-336. 

macroura  milleri,  336-337. 

mesomelas  estor,  330,  332-334. 

mesomelas  varians,  330-332. 
Merriam,  C.  Hart,  3. 
merriami,  Cervus,  42-45. 

Dipodomvs  merriami,   263-265. 
Mesquite,  98,  111,  115,  149,  172,  174, 
177,  179,  225,  253,  264,  268,  314,  348. 

screw-bean,  148. 
mexicana,  Antilocapra  americana,  27- 
28. 

Neotoma  mexicana,  181-182. 

Ovis  canadensis,  20-21. 

Tadarida,  377-379. 
mexicanus,  Castor  canadensis,  213-219. 

Procvon  lotor,  348-349. 
Mice,  323,  325. 
Microtus,  373. 

aztecus,  164,  203. 

mexicanus  guadalupensis,  205-207. 

mexicanus  mogollonensis,  204-205, 
207. 

mogollonensis,  344. 

montanus  arizonensis,  199-200. 

montanus  montanus,  200. 

mordax,  206,  329. 

mordax  mordax,  194-198. 

nanus  nanus,  198-199. 

pennsylvanicus     modestus,      200- 
202,  203. 
Milkvetch,  253. 

milleri,  Mephitis  macroura,  336-337. 
mimus,  Sciurus  aberti,  72-74. 
minimus,  Sigmodon  minimus,  169. 
Mink,  Rocky  Mountain,  324-325. 
minor,  Sylvilagus  auduboni,  56-57. 
modestus,     Microtus     pennsylvanicus, 

200-202. 
mogollonensis,      Microtus     mexicanus, 
204-205. 

Sciurus  fremonti,  75-80. 
Mollugo  verticillata,  253. 
Molossidae,  377. 
Molossus  mexicanus,  377. 
montanus,   Perodipus  montanus,   269- 
270. 

Reithrodontomys,  166. 
monticola,  Sorex  vagrans,  373-374. 
mordax,  Microtus  mordax,  194-198. 
Morning-glorv,  wild,  280. 
Moth,  candle^  378. 
Mountain  lion,  285-287,  287-291 
Mountain-mahogany,  20,  38,  188. 
Mouse,  Anthony's  desert,  160. 

Apache  pocket,  277-278. 

Arizona  grasshopper,  141-142. 
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Mouse,  Arizona  meadow,  199-200. 

Arizona  white-footed,  150-151. 

Aztec  harvest,  164—165. 

Aztec  meadow,  203. 

Baird's  pocket,  273-276. 

big-eared  harvest,  161-163. 

black-eared  pocket,  278-279. 

buff -breasted  canyon,  160-161. 

calling,  135-139. 

cliff,  151-154. 

Colorado  cliff,  157-158. 

Colorado  red-backed,  192-193. 

deer,  3. 

desert  brush-tailed  pocket,  281-282. 

Dutcher's  pocket,  279. 

dwarf  meadow,  198-199. 

frosted  deer,  147-148. 

grasshopper,  135-139,  140,  327. 

gray  harvest,  165-166. 

Guadalupe  meadow,  205-207. 

harvest,  135,  140. 

house,  134-135,  164. 

intermediate  pocket,  282-283. 

Kansas  pocket,  279-281. 

large-eared  deer,  151-154. 

little  pale  deer,  147-148. 

long-nosed  deer,  157-158. 

meadow,  135,  297,  344. 

Mogollon  meadow,  204-205. 

mountain  meadow,  329. 

pale  jumping,  228-229. 

pocket,  320. 

Rocky  Mountain  jumping,  225-228. 

Rocky  Mountain  meadow,  194-198. 

Rowley's  cliff,  154-157. 

Rowley's  deer,  154-157. 

Ruidoso  grasshopper,  140-141. 

Saguache  meadow,  200-202. 

San  Luis  Valley  harvest,  166. 

scorpion,  135-139. 

southern     plains     grasshopper, 
139-140. 

southern  red-backed,  193-194. 

tawny  deer,  143-147. 

Tornillo  white-footed,  148-150. 

white-footed,  135,  164,  320. 

Yavapai  pocket,  276-277. 

yellow  jumping,  228. 
Munroa  squarrosa,  129,  262. 
Muridae,  133. 
Mus  alexandrinus,  134. 

musculus  musculus,  134-135. 

norvegicus,  133. 
musculus,  Mus  musculus,  134-135. 
Mushroom,  86,  184,  191. 
Muskrat,  325. 

Arizona,  210-211. 

Pecos,  209-210. 

Rocky  Mountain,  207-209. 
Mussel,  fresh-water,  348. 
Mustela  arizonensis,  328-329. 

caurina  origenes,  322. 

cicognanii  leptus,  329. 

frenatus  neomexicanus,  4,  326-327. 

nigripes,  325-326. 
Mustelidae,  322. 


Mynomes  aztecus,  203. 

mordax,  194. 

nanus,  198. 
Myotis  baileyi,  388. 

californicus  californicus,  390. 

californicus  pallidus,  390. 

evotis  chrysonotus,  389-390. 

longicrus  interior,  392. 

lucifugus  carissima,  393-394. 

occultus,  388-389. 

subulatus  melanorhinus,  390-392. 

thysanodes  thysanodes,  387-388. 

velifer  incautus,  386-387. 

velifer  velifer,  386. 

volans  interior,  392-393. 

yumanensis  yumanensis,  392. 

Myriapods,  9. 

nanus,  Microtus  nanus,  198-199. 
Nasua  narica  pallida,  347-348. 
nasutus,  Peromyscus,  157-158. 
navaho,  Ursus  texensis,  364. 
navigator,  Sorex  palustris,  374-375. 
nebracensis,  Canis  la  trans,  318 
Nelson,  Edward  William,  3. 
nelsoni,  Ursus,  360-362. 
neomexicana,  Vulpes  macrotis,  298-300 
neomexicanus,  Mustela  frenatus,  326- 
327. 

Sorex  obscurus,  372-373. 

Sylvilagus  auduboni,  54-55. 
Neosorex  navigator,  374.         • 

palustris  navigator,  374. 
Neotoma  albigula,  182,  188. 

albigula  albigula,  173,  175,  ISO. 

albigula  warreni,  175,  181. 

cinerea  arizonae,  191-192. 

cinerea  orolestes,  188-191. 

intermedia  angusticeps,  175. 

lepida,  186. 

lepida  lepida,  175,  186,  187. 

lepida  stephensi,  188. 

mexicana  fallax,  182-185. 

mexicana  mexicana,  181-182. 

mexicana  pinetorum,  185-186. 

micropus  canescens,  171-174,  175, 
181. 
nigrescens,  Ochotona,  67-68. 
nigripes,  Mustela,  325-326. 
noctivagans,  Lasionycteris,  383. 
Nolina,  179. 

lindheimeri,  169. 
norvegicus,  Rattus,  133-134. 
Notiosorex   crawfordi  crawfordi,   368- 

370. 
nubilus,  Canis  lycaon,  308-312. 
Nut,  pine,  354. 

pinyon,  105. 
Nycteris  cinerea,  381-382. 
Nyctinomus  mexicanus,  377. 

Oak,  91,  92,  108,  177,  184,  188. 
blue,  93,  154,  225. 
Emory,  93. 
red-leaved,  80. 
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obscura,    Marmota    flaviventris,    131- 

133. 
obscurus,  Sorex  obscurus,  371-372. 
occultus,  Myotis,  388-389. 
Ochotona  nigrescens,  67-68 

saxatilis  incana,  64-67. 
Ochotonidae,  64. 
Ocotillo,  179,  265. 
Odocoileus  colurnbianus,  39. 

couesi,  36-38. 

crooki,  38-39. 

hemionus  canus,  33-34. 

hemionus  rnacrotis,  2,  29-33. 

virginianus  macrourus,  34-36. 
Oenothera  primiverus,  253. 
Onion,  wild,  230,  233. 
Onosmodium  molle,  105. 
Onychomys  leucogaster,  141. 

leueogaster  albescens,  140. 

leucogaster  arcticeps,  139-140. 

leucogaster  melanophrvs,  135-139, 
141. 

leucogaster  ruidosae,  140-141. 

melanophrvs  pallescens,  135. 

ruidosae,  141. 

torridus,  141. 

torridus  arenicola,  141. 

torridus  torridus,  141-142. 
operarius,  Eutamias  minimus,  89-91. 
Opossum,  Texas,  7. 
Opuntia,  50. 

arborescens,  172,  177,  181. 

chlorotica,  94. 

cyclodes,  178. 

engelmanni,  106. 

engelmanni  cyclodes,  302. 

macrocentra,  178. 

schottii,  176. 
ordii,  Perodipus  ordii,  265-269. 
origenes,  Martes  caurina,  322-323. 
orolestes,  Neotoma  cinerea,  188-191. 
osoyoosensis,  Fiber  zibethicus,  207-209. 
Otospermophilus  grammurus,  108. 
Otter,  Arizona,  323-324. 
Ovis  canadensis  canadensis,  16-17. 

canadensis  mexicana,  20-21. 

canadensis  texiana,  18-20. 

canadensis  texianus,  18. 

mexicanus,  18,  20. 
Owl,  174. 
Oxytropis,  271. 

pallescens,      Corynorhinus      rnacrotis, 

380-3S1. 
pallida,  Nasua  narica,  347-348. 
pallidus  Antrozous  pallidus,  379-380. 

Fiber  zibethicus,  210-211. 
Panicum  arizonicum,  253. 
Panther,  285-287,  291. 
paradoxus,  Perognathus  hispidus,  279- 

281. 
Parosela,  268. 
Parsnip,  233,  280. 

parvidens,  Citellus  mexicanus,  114-115. 
parvus,  Citellus  tridecemlineatus,  117. 
Pattie,  James  Ohio,  2. 
Pea,  partridge,  253. 


Peale,  Titian  Ramsey,  2. 

Pecari  angulatus  angulatus,  10-11. 

angulatus  sonoriensis,  11. 
Peccary,  Texas,  10-11. 

Yaqui,  11. 
Pentstemon,  67,  103. 

purple,  67. 
Perodipus,  320. 

longipes,  266,  271,  273. 

montanus  montanus,  266,269,270. 

montanus    richardsoni,    266,    270, 
271. 

ordi,  265. 

ordii,  263. 

ordii  ordii,  265-269. 

panamintinus,  272. 
Perognathus,  320. 

apache  apache,  277-278. 

apache  melanotis,  278-279. 

flavus,  273. 

flavus  bimaculatus,  276-277. 

flavus  flavus,  273-276,  279. 

hispidus  paradoxus,  279-281. 

intermedius,  281,  282,  283. 

merriami  gilvus,  279. 

obscurus,  282. 

penicillatus  eremicus,  281-282. 
Peromyscus,  142,  320,  373. 

boylei  rowleyi,  154-157. 

boylii  penicillatus,  154. 

boylii  rowleyi,  157,  158. 

crinitus  auripectus,  160-161. 

crinitus  crinitus,  161. 

eremicus  anthonyi,  151,  160. 

eremicus  arenarius,  158. 

eremicus  eremicus,  151,  158,  160. 

leucopus  arizonae,  150-151. 

leucopus  tornillo,  147,  148,  150. 

maniculatus  blandus,  147-148. 

maniculatus  rufinus,  143-147,  148. 

nasutus,  157-158. 

truei,  3. 

truei  truei,  151-154,  157,  158. 

sonoriensis  blandus,  147. 
perturbans,  Ursus,  364-365. 
pervagus,  Thomomys  fulvus,  234-235. 
Picea,  78. 
Pigweed,  262. 
Pika,  64-67. 
Pine,  224. 

foxtail,  222. 

limber,  78. 

lodgepole,  75. 

nut,  92,  105,  108,  154,  222. 

pinyon,  85,  89,  93,  363. 

white,  81. 

vellow,  73,  78,  81,  85,   100,   103, 
222,  389. 
pinetis,  Sylvilagus  nuttalli,  60-62. 
pinetorum,    Neotoma   mexicana,    185- 

186. 
Pinus,  78. 

aristata,  222. 

flexilis,  78. 

murrayana,  75. 

ponderosa,  78. 
Pinyon,  358. 
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Pipistrellus  hesperus  hesperus,  385-386. 
Plantago  patagonica,  263. 

patagonica  ignota,  253. 
Plantain,  263. 

desert,  253. 
Pluchea  sericea,  268. 
Plume,  Apache,  57. 

Pocket  gopher,  297,  302,  313,  327,  329, 
345,  372. 

Apache,  241-242. 

chestnut,  242-244. 

Colorado,  229-231. 

desert,  245-246. 

Espanola,  234-235. 

fulvous,  231-234. 

golden,  239-241^ 

intermediate,  237. 

Lechuguilla,  238-239. 

Mearns's,  237. 

mesquite  plains,  246-247. 

Sierra  Blanca,  238. 

Toltec,  235-236. 
Pocket  mouse,  see  Mouse. 
Polygonum,  66,  67. 
Pope,  John,  2. 
Poplar,  184. 
Poppy,  Mexican,  253. 
Porcupine,  Arizona,  222-225. 

yellow-haired,  220-222. 
Portulaca  oleracea,  262,  268. 
Potato,  wild,  234. 
Potentilla,  67. 

fruticosa,  65. 
Prairie  dog,  313,  344,  345. 

Arizona,  117,  123,  125. 

black-tailed,  119-123. 

Gunnison's,  125-127. 

Zuni,  127-131. 
pratensis,  Citellus  spilosoma,  113-114. 
Pricklvpear,  50,  56,  94,  171,  173,  178, 
179,"  236,  239,  338. 

big,  106. 

fine-spined,  187. 

purple,  302. 
Primrose,  evening,  253. 
princeps,  Zapus  princeps,  225-228. 
Procyon  hernandezii  mexicana,  348. 

lotor  lotor,  348. 

lotor  mexicanus,  348-349 
Procyonidae,  347. 
Pronghorn,  22-27. 

Mexican,  27-28. 
Prosopis  glandulosa,  268. 

pubescens,  148. 

velutina,  253. 
Pseudostoma  castanops,  242. 
Pseudotsuga,  78. 
Purslane,  262,  265,  268. 
Putorius  arizonensis,  328. 

frenatus  neomexicanus,  326. 

nigripes,  325. 

streatori  leptus,  329. 

vison  energumenos,  324. 

quadrivittatus,   Eutamias  quadrivitta- 

tus,  81-84. 
Quercus  grisea,  225. 
novomexicana,  80. 


Rabbit,  297,  313. 

Gaillard's  jack,  53-54. 

jack,  299,  314. 

plains  jack,  52-53. 

Rocky  Mountain  snowshoe,  45-47. 

Texas  jack,  48-52. 

white-tailed  jack,  47-48. 
Raccoon,    Mexican,   348-349. 
Ragweed,  90. 
Raspberry,  145. 

Rat,  Arizona  bushy -tailed  wood,  191— 
192. 

Berlandier's  cotton,   166-169. 

brown,   133-134,   166. 

Colorado  bushy-tailed  wood,  188- 
191. 

Colorado  wood,  182-185. 

five-toed  kangaroo,  140. 

Goldman's  cotton,  170. 

hoary  wood,  171-174. 

kangaroo,  298,  313,  320,  344,  345. 

large  kangaroo,  247-259. 

least  cotton,  169. 

Merriam's  kangaroo,  263-265. 

Mexican  wood,  181-182. 

Moki  kangaroo,  271-273. 

Ord's  five-toed  kangaroo,  265-269. 

pack,  170. 

Richardson's  kangaroo,  270-271. 

roof,  134. 

San    Francisco    Mountain    wood, 
185-186. 

San  Luis  kangaroo,  269-270. 

Stephens's  wood,  188. 

Thomas's  wood,    186-187. 

trade,  170. 

Warren's  wood,  181. 

wharf,  133-134. 

white-throated  wood,  173, 175-180. 

wood,  170,  323. 
Rattus  alexandrinus,  134. 

norvegicus,  133-134,  166. 
Red-backed  mouse,  see  Mouse. 
Redtop,  67. 
Rehn,  James  A.  G.,  4. 
Reithrodon  megalotis,  161. 

montanus,  166. 
Reithrodontomys,  140. 

albescens  griseus,  165-166. 

megalotis  aztecus,   162,   164-165. 

megalotis  megalotis,  161-163,  164, 
166. 

montanus,  166. 
Rhus,  58. 

microphylla,  177. 

trilobata,  177. 
richardsoni,  Perodipus  montanus,  270- 

271. 
Ringtail,  346-347. 
ripensis,  Fiber  zibethicus,  209-210. 
Rockchuck,  131-133. 
Rodentia,  68. 
Rose,  184,  354. 

rowleyi,  Peromyscus  boylii,  154-156. 
rufinus,  Peromyscus  maniculatus,  143- 

147. 
ruidosae,  Onychomys  leucogaster,  140- 
141. 
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Rye,  wild,  67. 
Ryegrass,  279. 

Sagebrush,  26,  276. 

thread-leafed,  262. 
Salamander,  313,  320. 
Salsola  pestifer,  263,  272,  273,  276. 
Saltbush,  105,  111,  177,  191,  271,  276. 
Sandbur,  113,  268. 
Saxifraga,  67. 
Say,  Thomas,  2. 
Schmaltzia  microphylla,    142. 
Sciuridae,  68. 
Sciurus  aberti  aberti,  2,  68-72. 

aberti  mimus,  72-74. 

arizonensis  arizonensis,  74. 

castanotus,  68. 

fremonti  fremonti,  74-75. 

fremonti  lychnuchus,  80-81. 

fremonti  mogollonensis,  75-80. 

fremonti  neomexicanus,  75,  76. 

grammurus,  103.     •' 

hudsonius  mogollonensis,  75. 

kaibabensis,  68. 

lateralis,  99. 

quadrivittatus,  81. 
Scorpion,  340. 
Scotophilus  hesperus,  385. 
scottii,  Urocyon  cinereoargenteus,  301- 

303. 
Sedum,  yellow,  132. 
Senecio,  38,  235. 

yellow,  67. 
Seton,  Ernest  Thompson,  3. 
Shadscale,  57,  225. 

Sheep,  mountain,  16-17,  18-20,  20-21. 
Shrew,  cinereous,  370. 

dusky,  371-372. 

eared,  368-370. 

mountain  water,  374-375. 

New  Mexican  dusky,  372-373. 

Rocky  Mountain,  373-374. 
Shufeldt,  Robert  Wilson,  3. 
Sida  diffusa,  253. 
Sideranthus  gracilis,  253. 
Sigmodon    hispidus    berlandieri,    166- 
169. 

hispidus  pallidus,  166. 

minima,  169. 

minimus  goldmani,  170. 

minimus  minimus,  169. 
Silene,  67. 
Silvertip,  365-368. 
Sitgreaves,  Lorenzo,  2. 
Sitomys  americanus  arizonae,  150. 

auripectus,  160. 

rowleyi,  154. 

rowlevi  pinalis,  154. 
Skunk,  Arizona,  332-334. 

Arizona  hog-nosed,  338. 

Arizona  spotted,  338-340. 

Chihuahua  spotted,  342. 

hog-nosed,  337-338. 

hydrophobia,  340. 

long-tailed  Texas,  330-332. 

northern  hooded,  336-337. 

northern  plains,  335-336. 


Skunk,  Rio  Grande  spotted,  341. 

Rocky    Mountain    spotted,    341- 
342. 
Snakeweed,  262,  282. 
Solanum  elaeagnifolium,  253. 

tuberosum,  235. 
sonora,  Lutra  canadensis,  323-324. 
sonoriensis,  Pecari  angulatus,  11. 
Sorex,  369. 

arcticus  cinereus,  370. 

cinereus,  371,  373. 

cinereus  cinereus,  370. 

crawfordi,  368. 

obscurus,  370,  373. 

obscurus  neomexicanus,  372-373. 

obscurus  obscurus,  371-372. 

palustris  navigator,  374-375. 

personatus,  370. 

vagrans  monticola,  373-374. 
Soricidae,  368. 
Sotol,  34,  98,  179,  362. 
Spanish-bayonet,  172,  177. 
Spanish-dagger,  173. 
Sparrow,  white-crowned,  302. 
spectabilis,      Dipodomys      spectabilis, 

247-259. 
Spermophilus  canescens,  109. 

gunnisoni,  125. 

harrisii,  98. 

mexicanus  parvidens,  114. 

spilosoma  macrospilotus,  109. 

spilosoma  major,  112. 

spilosoma  pratensis,  113. 

tridecemlineatus  alleni,  119. 

tridecemlineatus  parvus,  117. 
Spider,  9. 
Spilogale  ambigua,  342. 

arizonae,  338-340. 

arizonae  arizonae,  341,  342. 

leucoparia,  341. 

phenax  arizonae,  338. 

tenuis,  341-342. 
Spruce,  75,  90,  224. 

blue,  222. 

Douglas,  73,  80,  81,  86,  89,  103, 
222,  389. 

Engelmann,  222. 
Spurge,  278. 
Squirrel,  Abert's,  68-72. 

Allen's  ground,  119. 

Arizona  gray,  74. 

black-bellied  Kaibab,  68. 

chestnut-mantled  ground,  102-103. 

Fremont's  pine,  74^75. 

ground,  313,  329,  344,  345. 

gray-spotted  ground,  109-112. 

gray-tailed  antelope,  98-99. 

large  spotted  ground,  112-113. 

little  striped  ground,  117. 

Mescalero  ground,  118. 

pale  ground,  115-116. 

park  spotted  ground,  113-114. 

pine,  323. 

red  spruce,  80-81. 

Rio  Grande  ground,  114-115. 

rock,  103-108. 

rusty  antelope,  94-96. 
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Squirrel,  Say's  ground,  99-102. 

spruce,  75-80. 

tassel-eared,  68-72,  72-74. 

tassel-eared  Abert,  2. 

Texas  antelope,  97-98. 

walnut  rock,  108-109. 

white-tailed  ground,  94-96. 
stephensi,  Neotoma  lepida,  188. 
Stone,  Witmer,  4. 
Strawberry,  38,  145. 
Streptopus  amplexifolius,  91. 
Sumac,  179. 

small-leafed,  177. 

three-lobed,  177. 
Sunflower,  perennial,  233. 

wild,  88,  96,  129,  262,  268,  269,  275, 
277,  280. 
Surber,  McClure,  3. 
Swift,  300. 

Sylvilagus  auduboni  cedrophilus,  57-59, 
60. 

auduboni  minor,  56-57. 

auduboni  neomexicanus,  54-55,  57. 

auduboni  warreni,  57,  59-60. 

cognatus,  61,  62-63. 

floridanus  holzneri,  61,  63-64. 

nuttalli  pinetis,  60-62. 
Syringa,  20. 

Tadarida  mexicana,  377-379. 
Tamias  cinereicollis,  86. 

dorsalis,  91. 

interpres,  97. 

leucurus  cinnamomeus,  94. 

quadrivittatus  gracilis,  81. 
Tarweed,  278. 
Taxidea  taxus  berlandieri,  2,  342-346. 

taxus  phippsi,  343. 
Tayassuidae,  10. 
tenuis,  Spilogale,  341-342. 
texanum,   Dasypus  novemcinctum,  8- 

10. 
texensis,  Canis  latrans,  312-316. 

Didelphis  marsupialis,  7. 

Ursus,  362-363. 
texiana,  Ovis  canadensis,  18-20. 
texianus,  Lepus  californicus,  48-52. 
Thermopsis,  38. 
Thimbleberry,  145. 
Thistle,  67. 

Russian,  263,  272,  273,  276. 
Thomomys  apache,  241-242. 

aureus  lachuguilla,  238. 

aureus  pervagus,  234. 

baileyi,  238. 

fossor,  229-231. 

fulvus  fulvus,  231-234,  237. 

fulvus  intermedins,  237. 

fulvus  pervagus,  234-235. 

fulvus  toltecus,  235-236. 

lachuguilla,  238-239. 

mearnsi,  237. 

perpallidus  aureus,  234,   239-241, 
242. 
thysanodes,    Myotis  thysanodes,   387- 
388. 


Timothy,  67. 
wild,  67. 
toltecus,  Thomomys  fulvus,  235-236. 
tornillo,  Peromyscus  leucopus,  148-150. 
torridus,  Onychomys  torridus,  141-142. 
Trefoil,  birdsfoot,  253. 
Trompillo,  253. 

truei,  Peromyscus  truei,  151-154. 
Tube  flower,  purple,  253. 
Tularemia,  59. 

Tumbleweed,  263,  268,  272,  276. 
Twistedstalk,  91. 

uinta,  Lynx  rufus,  294-296. 
Umbellifer,  dwarf,  67. 
Unicorn  plant,  253. 

Urocyon  cinereoargenteus  scottii,  301- 
303. 

virginianus  scottii,  301. 
Ursidae,  349. 
Ursus  amblyceps,  349. 

apache,  365-368. 

arizonae,  359-360. 

cinnamomeus,  350. 

ferox,  364. 

horriaeus,  357-359,  362. 

horriaeus  texensis,  362. 

horribilis,  357. 

horribilis  bairdi,  366. 

horribilis  horriaeus,  357,  362. 

kennerlyi,  2. 

luscus,  322. 

machetes,  350. 

nelsoni,  360-362. 

perturbans,  364-365. 

texensis,  362-363,  364. 

texensis  navaho,  364,  366. 

varians,  Mephitis  mesomelas,  330-332. 
Variation,  geographic,  4. 
velifer,  Myotis  velifer,  386. 
velox,  Vulpes  velox,  300. 
venaticus,  Conepatus  mesoleucus,  338. 
Veratrum,  65,  67. 
Verbesina  encelioides,  129. 
Vesperimus  anthonyi,  160. 
nasutus,  157. 

Vespertila  fuscus,  383. 
Vespertilio  californicus,  390. 

chrysonotus,  389. 

cinereus,  381. 

incautus,  386. 

melanorhinus,  390. 

nitidus  henshawii,  390. 

noctivagans,  383. 

pallidus,  379. 

velifer,  386. 

yumanensis,  392. 
Vespertilionidae,  379. 
Vetch,  38. 

Viereck,  Henry  L.,  4. 
Vulpes  macrotis  macrotis,  298. 

macrotis  neomexicana,  298-300. 

macrourus,  296-298. 

velox  velox,  300. 
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Walnut,  Arizona  black,  74,  108. 

black,  108. 

Texas,  105. 
Wapiti,  39-41. 
warreni,  Neotoma  albigula,  181. 

Sylvilagus  auduboni,  59-60. 
Weasel,  Arizona,  328-329. 

dwarf,  329. 

New  Mexico  bridled,  326-327. 
Weed,  loco,  271. 
Wetmore,  Alexander,  3. 
Whipple,  Amiel  Weeks,  2. 
White-footed  mouse,  see  Mouse. 
Wild  cat,  174. 

mountain,  294-296 

plateau,  291-294. 
Willow-weed,  100. 
Wolf,  buffalo,  308-312. 

grav,  308-312. 

prairie,  312-316. 

Mexican,  303-308. 
Wolverene,  322. 


Woodchuck,  131-133. 

Woodhouse,  Samuel  Washington,  2. 

Wood  rat,  see  Rat. 

Ximenesia,  268,  269. 

exauriculata,  262,  268. 

Yarrow,  67. 

Yucca,  34,  96,  179,  239. 

banana,  173. 

tree,  177. 
Yucca  baccata,  173. 

macrocarpa,  173. 

radiosa,  177. 
yurnanensis,  Myotis  yumanensis,  392. 

Zapodidae,  225. 

Zapus  luteus  australis,  228-229. 

luteus  luteus,  228. 

princeps  princeps,  225-228. 
Zonotrichia  leucophrys,  302. 
zuniensis,  Cynomys  gunnisoni,  127-131. 
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THE  CARIBOU  IN  RELATION  TO  MAN 

The  American  people,  becoming  more  aware  of  their  heritage  in 
the  North,  are  visiting  Alaska  in  increasing  numbers — as  sportsmen, 
as  tourists,  as  prospective  settlers.  Important  among  the  attrac- 
tions to  the  wilderness  portions  of  the  Territory  are  the  wandering 
caribou  herds.  Though  from  the  standpoint  of  the  hunter  the  cari- 
bou is  a  stupid  animal  and  easily  stalked,  it  is  picturesque,  interest- 
ing in  its  ways,  and  enveloped  in  mystery  as  it  wanders  over  its 
subarctic  ranges.  Not  only  does  the  visiting  sportsman  find  more 
pleasure  in  his  excursions  into  these  northern  game  lands  because  of 
the  presence  of  the  caribou  herds,  but  great  opportunities  are  also 
offered  one  who  carries  a  camera. 

In  the  early  exploration  of  Alaska  the  caribou  made  existence 
possible  in  regions  where  it  would  have  been  hard  to  survive  other- 
wise. Mining  camps  and  prospectors  have  found  the  caribou  a  god- 
100902°— 35 i  1 
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send,  in  the  food  it  furnishes  for  both  man  and  his  indispensable 
dog.  The  caribou  herds  have  meant  to  Alaskans  what  the  bison 
meant  to  the  early  explorers  and  settlers  of  the  Western  States.  To 
this  day  some  mining  camps  depend  largely  on  the  caribou  herds  for 
fresh  meat.  As  an  accompaniment  to  this  necessity  market  hunters 
made  a  business  of  supplying  meat  in  the  early  days.  Formerly 
in  interior  Alaska,  where  the  population  was  scattered  and  caribou 
held  their  own  under  such  practices,  the  sale  of  meat  was  justifiable. 
Conditions  have  changed,  however,  and  market  hunting,  or  sale  of 
game,  is  now  looked  upon  with  disfavor. 

There  have  been  occasions  when  outrageous  practices  were  in- 
dulged in,  with  great  waste  of  game,  but  on  the  whole  the  caribou 
herds  have  not  been  wrongly  used  to  the  same  extent  as  were  the 
bison  herds,  and  Alaskans  are  still  enjoying  the  benefits  of  abundant 
game.  In  earlier  times  the  Indians  depended  on  caribou  for  food 
and  clothing,  and  the  Eskimos,  normally  seeking  a  living  from  the 
sea,  made  excursions  inland  to  obtain  the  fresh  meat.  In  some  sec- 
tions, when  the  caribou  failed  to  appear  in  their  regular  migrations 
the  natives  suffered  hardships,  as  they  do  even  today  in  some  parts 
of  the  Territory. 

Before  the  day  of  firearms  it  was  necessary  to  use  great  in- 
genuity to  bag  big  game.  Traces  of  native  handicraft  still  remain 
in  many  parts  of  Alaska,  proof  of  the  cleverness  of  the  aboriginal 
hunter.  At  various  points  in  the  Kechumstuk  region  the  Indians 
established  look-outs  for  spying  caribou,  usually  on  the  brow  of  a 
hill  affording  a  good  view  of  a  wide  stretch  of  country.  In  some  cases 
a  convenient  tree  was  trimmed,  a  rough  platform  made  on  the  limbs 
near  the  top,  and  the  limbs  cleared  away  so  as  not  to  obstruct  the 
view  (pi.  1,  A).  Look-out  trees  were  found  on  Mosquito  Fork  and 
at  the  head  of  the  west  branch  of  Dennison  Fork,  and  on  a  hill  near 
the  Kechumstuk  corral  (p.  3)  an  elaborate  structure  had  been  built 
of  poles,  with  a  platform  near  the  top  (pi.  1,  B). 

A  favorite  method  of  capturing  caribou  was  by  means  of  snare 
fences  (pi.  2,  A).  A  pole  fence  was  constructed,  sometimes  extend- 
ing for  miles  in  the  path  of  the  migrating  herds.  At  intervals  a  gap 
was  made,  in  which  was  placed  a  rawhide  noose.  The  caribou,  seek- 
ing to  pass  the  fence,  would  find  the  opening  and  as  they  attempted 
to  go  through  would  be  caught  in  the  snare. 

A  number  of  such  fences  were  found  by  the  author  in  1921,  the 
most  perfect  examples  in  the  Kechumstuk  country,1  where  caribou 
migrate  regularly.  One  of  these  examined  in  the  summer  of  1921 
near  the  head  of  Little  Dennison  Fork  extended  about  a  mile,  fol- 
lowing an  old  telegraph-line  trail  from  Eagle  to  Mentasta  Pass. 
Averaging  between  4  and  5  feet  in  height,  the  sections  were  built  of 
4  or  5  rails  fastened  to  posts  by  willow  withes.  Although  broken 
down  in  places,  the  fence  elsewhere  was  still  in  good  condition,  and 
in  an  opening  at  one  point  lay  a  caribou  skeleton,  the  wire  noose  of 
the  snare  enclosing  the  cervical  vertebrae.  At  another  point  a  short 
wing  fence  had  been  built  at  right  angles  to  the  main  line,  the  corner 
forming  a  gap  for  a  snare. 

1  The  upper  Tanana  Indians  called  the  snare  fence  "  thak  "  or  "  tak  '*  and  the  look-out 
tree  "  en-tak-ke  "  or  "  en-tak-ge  ",  the  similarity  of  the  words  indicating  that  both  are 
involved  in  the  same  pursuit. 
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PLATE    I 


B217J8;     B21795 


A,  Spruce  tree  trimmed  by  Indians  for  a  look-out  in  spying  caribou.    B,  An  Indian  look-out  at  Kechumstuk 
(all  poles  are  fastened  by  willow  withes). 
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PLATE  2 


B21785;  B21791;  B21793 


A.  Section  of  an  old  caribou  snare  fence  held  together  by  willow  withes.  B,  Old  caribou  corral,  partly 
broken  down.  C,  One  side  of  caribou  corral  at  Kechunistuk  (long  wing  fences  guided  the  animals  into 
the  enclosure) . 
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Near  the  Indian,  village  known  as  Kechumstuk  was  a  more  elab- 
orate structure  (pi.  2,  B  and  C).  A  line  fence  extended  westward 
about  6  miles,  according  to>  a  homesteader  who  lived  nearby.  At 
the  east  end  the  Indians  had  constructed  a  corral,  the  plan  of  which 
is  shown  in  figure  l.2  The  whole  structure,  fastened  entirely  by 
willow  withes,  was  well  built,  and  the  parts  still  standing  were  firm. 
The  inner  corral  or  pocket  was  more  than  6  feet  high  and  reinforced 
by  vertical  poles  close  together.  A  band  of  caribou,  following  the 
lead  fence,  would  be  led  into  the  corral.  Then  the  entrance  was 
guarded  by  a  number  of  Indians,  while  one  on  each  side  shot  the 
caribou  with  bow  and  arrow.  Sometimes  a  hunting  knife  was 
lashed  to  the  end  of  a  pole  and  the  animals  were  speared  through  the 
fence. 

According  to  an  Indian  at  Tanana  Crossing,  who  explained  the 
use  of  the  enclosure,  this  fence  was  used  regularly  "  about  12  years 
ago  ",  when  he  was  a  boy,  but,  as  the  Indian  was  at  least  40  years 
old,  his  estimate  of  12  years  is  not  reliable.     He  stated  that  he  was 
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Figure  1. — Plan  of  caribou  corral,  parts  of  which  are  shown  in  plate  2,  B  and  G.  Ani- 
mals following  the  6-mile-long  lead  fence,  b,  were  led  into  the  corral  at  the  entrance,  a, 
35  feet  wide.  The  distance  from  the  entrance  to  the  other  end  of  the  corral  was  510 
feet. 

too  small  to  hunt,  then,  and  that  his  father  did  the  hunting.  Prob- 
ably 25  or  30  years  (before  1921)  would  have  been  a  fair  estimate  of 
the  time  since  this  fence  had  been  used.  The  Indian  informant, 
shown  a  diagram  of  the  corral,  gave  little  importance  to  the  inside 
pocket,  so  carefully  built,  and  declared  that  the  animals  were  killed 
anywhere  along  the  sides  of  the  main  corral.  The  care  with  which 
this  inner  enclosure  had  been  reinforced  indicated,  however,  that  it 
must  have  served  a  definite  purpose. 

Residents  on  the  North  Fork  of  the  Fortymile  River  told  of  a 
caribou  snare  fence  extending  from  a  point  about  a  mile  up  this 
stream  to  within  about  a  mile  and  a  half  of  the  mouth  of  O'Brien 
Creek,  following  the  left  limit  of  the  Fortymile. 

Snare  fences  were  reported  from  several  other  localities.  Ac- 
cording to  a  native  reindeer  herder,  Eskimos  formerly  built  such 
fences  in  the  lower  Kuskokwim  region ;  and  a  trader  on  the  Yukon, 
formerly  at  Point  Barrow,  stated  that  he  had  seen  Eskimos  on  the 
Arctic  slope  build  guide  fences  of  dirt  piles  or  heaps  of  niggerheads 
leading  to  a  lake.  When  the  caribou,  thus  guided  to  the  water,  at- 
tempted to  swim  across,  Eskimos  lying  in  wait  darted  out  in  kayaks 

2  Drawings  in  this  publication  are  by  the  writer,  from  sketches  made  in  the  field. 
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and  speared  the  swimming  animals.  This  account  was  corroborated 
by  various  Eskimos,  who  also  told  that  in  the  Colville  River  basin 
large  willows  were  used  in  constructing  guide  fences.  P.  G.  Lowe 
(1899) 3  reports  seeing  an  old  caribou  snare  fence  near  Boulder 
Creek,  above  Sanford  River,  in  Copper  River  Valley. 

In  a  few  instances  such  primitive  hunting  methods  persist.  In 
the  spring  of  1921,  several  short  snare  fences,  with  snares  made  of 
abandoned  telegraph  wire,  were  noted  near  Tanana  Crossing. 
These  fences  were  flimsy  structures,  carelessly  thrown  together,  but 
in  the  fall  of  1920  five  caribou  had  been  caught,  and  in  April  1920 
a  young  bull  moose  had  been  snared.  The  abandoned  telegraph  wire 
along  the  route  from  Eagle  to  Valdez  has  also  accidentally  caused 
the  death  of  a  number  of  caribou.  Several  skulls  were  found  with 
a  mass  of  this  wire  entangled  in  the  horns.  On  one  occasion  a  large 
bull  had  become  entangled  and  had  fought  until  the  wire  wound  up, 
mostly  on  one  horn,  snubbing  him  closely  to  a  tree.  That  antler 
had  finally  broken  off,  and  the  animal  had  escaped. 

Caribou  are  still  snared  by  the  Indians  at  the  mouth  of  Old  Crow 
River,  in  Yukon  Territory.  A  missionary  at  that  place  showed 
samples  of  snares  made  of  twisted  rawhide.  Several  caribou,  he 
said,  had  been  snared  in  the  fall  of  1926,  but  this  method  had  been 
abandoned  by  all  but  old  men  and  hunters  out  of  ammunition. 

There  are  thus  abundant  evidences  of  man's  interest  in  the  caribou. 
Though  influenced  by  the  changing  economic  and  social  conditions 
in  the  Territory,  the  interest  in  these  animals,  and  its  importance, 
continues.  As  a  game  resource  and  as  a  possible  means  of  improving 
the  reindeer  herds  they  are  today  of  great  value.  For  proper  ad- 
ministration of  this  game  resource,  and  for  its  better  conservation, 
information  has  been  needed  about  the  migration  of  the  herds  in  the 
middle-eastern  part  of  Alaska,  which  is  their  stronghold,  and  con- 
cerning the  range  of  caribou  in  other  parts  of  the  Territory.  Such 
information  is  needed  all  the  more  in  view  of  the  economic  develop- 
ment of  Alaska,  and  especially  in  connection  with  the  progress  of 
the  reindeer  industry. 

THE  PRESENT  STUDY 

The  present  study  of  the  caribou  was  undertaken  to  provide  the 
information  needed  in  administering  this  natural  resource  of  the 
United  States  in  Alaska.  One  of  its  definite  objects  was  to  obtain 
data  bearing  on  the  desirability  of  crossing  the  wild  animals  with  the 
domesticated  reindeer,  with  a  view  to  improving  the  latter.  Accord- 
ingly in  the  summer  of  1920  the  Bureau  of  Biological  Survey  es- 
tablished its  Reindeer  Experiment  Station  on  the  Bering  seacoast, 
in  the  heart  of  the  domestic  reindeer  country,  and  the  writer  was 
stationed  in  the  interior,  with  Fairbanks  as  headquarters,  instructed 
to  make  a  thorough  study  of  the  wild  caribou.4 

About  3y2  consecutive  years  were  spent  on  the  work,  from  July 
1920  to  December  1923,  and  subsequently  three  summer  trips  and  a 

3  Citations  in  parentheses  refer  to  the  Bibliography,  p.  83. 

4  E.  W.  Nelson,  then  Chief  of  the  Bureau  of  Biological  Survey,  personally  supervised 
the  establishment  of  these  various  lines  of  research,  and  continued  to  direct  the  caribou 
investigations  personally.  The  writer  thus  received  the  benefit  of  Nelson's  pioneer  ex- 
periences in  Alaska,  dating  back  to  1877.  The  valuable  suggestions  offered  by  him,  his 
insistence  upon  success,  and  his  full  appreciation  of  the  difficulties  involved  were  conducive 
to  efficiency  in  the  work. 
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short  winter  trip  were  made  to  various  parts  of  the  Territory.  Dur- 
ing this  period  all  the  principal  caribou  ranges  were  visited — with 
dog  team  in  winter,  motor  boat  or  poling  boat  in  summer,  and  occa- 
sionally afoot  in  the  hills,  with  pack  dogs  when  other  means  of 
transportation  were  lacking.  A  few  domestic  reindeer  herds  were 
visited  for  comparative  study.  At  all  times  the  writer  received  from 
travelers,  prospectors,  hunters,  Indians,  and  Eskimos  much  valuable 
information,  which  was  checked  against  personal  observations  and 
verified  from  several  angles.  The  Alaskans  who  so  willingly  gave 
information  from  their  own  experiences,  and  other  assistance,  some- 
times at  considerable  inconvenience  to  themselves,  deserve  much 
credit,  and  not  least  among  these  are  certain  Eskimos  who  by  their 
willing  help  furthered  the  work  considerably.5 

While  the  study  was  confined  principally  to  Alaska,  it  became  nec- 
essary to  give  considerable  attention  to  Yukon  Territory,  since  both 
areas  are  almost  equally  involved  in  the  caribou  migrations.  It  was 
impossible,  however,  to  cover  parts  of  Yukon  in  as  great  detail  as 
Alaska. 

Although  the  literature  has  been  extensively  examined  for  infor- 
mation on  caribou,  much  of  it  was  found  to  have  little  bearing  on 
the  particular  problems  involved,  and  no  attempt  is  made  to  include 
a  complete  bibliography  (p.  83).  The  report  is  based  largely  on  in- 
formation obtained  in  the  field. 

STATUS  AND  ABUNDANCE  OF  CARIBOU 

Since  the  purchase  of  Alaska  from  Russia  in  1867  the  caribou 
herds  have  vastly  decreased  over  a  large  part  of  the  Territory,  but 
with  a  few  exceptions  they  are  now  doing  well.  Although  they  are 
gone  from  Kenai  Peninsula,  are  dwindling  on  the  Alaska  Peninsula, 
and  are  disappearing  from  what  is  now  the  range  of  the  reindeer, 
the  principal  herds  of  the  interior  are  thriving.  In  recent  years 
caribou  appear  to  have  been  increasing  in  the  Colville  River  region, 
and  with  the  cooperation  of  Alaskans  and  others  this  condition  should 
continue. 

There  has  indeed  been  much  speculation  as  to  the  number  of  cari- 
bou in  the  Alaskan  herds  and  much  disagreement  over  various  esti- 
mates. Enthusiastic  observers  speak  of  "  millions  "  or  of  "  countless 
thousands."  These  estimates  are  usually  based  on  general  impres- 
sions, but  it  is  difficult  to  find  any  other  basis.  When  one  considers 
the  large  territory  occupied  by  caribou,  the  scattered  distribution, 
and  the  almost  constant  and  erratic  movements  of  the  animals,  the 
difficulty  of  making  a  caribou  census  becomes  evident. 

6  As  a  rule  the  writer  conducted  the  work  alone,  although  on  special  occasions  he  em- 
ployed local  assistance.  He  was  most  ably  assisted  by  his  brother,  Adolph  Murie,  for  18 
months,  a  period  that  included  one  of  the  hardest  winter  trips,  in  the  Endicott  Mountains. 
The  writer's  wife  also  assisted  materially  by  making  botanical  collections  and  by  acting  as 
cook  on  1  winter  and  1  summer  trip.  Identification  of  plant  collections  was  made  by 
G.  K.  Merrill,  of  Rockland,  Maine  ;  R.  S.  Williams,  of  the  New  York  Botanical  Gardens  ; 
and  Paul  C.  Standley,  of  the  United  States  National  Herbarium.  The  Bureau  of  Animal 
Industry  examined  material  in  connection  with  studies  of  diseases  and  parasites. 
Stomach  contents  were  determined  by  the  Food  Habits  Research  Section  of  the  Biological 
Survey.  At  the  University  of  Michigan  A.  G.  Rathven  and  L.  R.  Dice  facilitated  the 
work  of  preparing  the  manuscript  by  many  courtesies.  The  writer  is  also  indebted  to  his 
colleagues  in  the  Biological  Survey  for  help  in  many  ways.  The  results  attained  could 
not  have  been  realized  without  the  cooperation  of  the  many  who  were  in  a  position  to  give 
assistance. 
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Accounts  by  travelers  who  have  seen  large  herds  vary  in  details. 
It  is  common  to  hear  of  "  whole  hillsides  moving  with  caribou  ",  or 
of  a  herd  "  passing  for  hours."  From  such  accounts  it  is  difficult 
to  form  an  accurate  idea  as  to  the  concentration  of  animals  in  the 
herds  observed.  Never  fortunate  enough  to  see  the  enormous  herds 
reported  by  others,  the  writer  encountered  frequently  bands  of  50  to 
500  or  GOO,  and  on  one  occasion  watched  a  herd  numbering  2,500  by 
actual  count  (p.  44) .  Many  of  the  animals  in  this  herd  were  scattered 
over  a  barren,  snowy  hill,  giving  it  the  appearance  of  a  slope  thinly 
covered  by  scrubby  spruce.  One  would  expect  that  it  would  take 
immense  numbers  to  produce  such  an  effect,  yet  the  animals  on  this 
slope  were  only  a  part  of  the  2,500  under  observation,  and  this  is  not 
a  large  number  for  the  heart  of  the  caribou  country. 

In  1921  the  author  estimated  the  numbers  in  the  Yukon-Tanana 
herd  during  the  migration  in  the  fall  of  1920,  using  data  obtained 
directly  and  from  reports  of  other  observers.  The  southeast  migra- 
tion of  the  herd  covered  a  strip  approximately  60  miles  wide,  40 
miles  representing  the  part  traversed  by  the  main  body  and  20  miles 
that  covered  by  scattered  bands.  The  herd  took  about  20  days  to 
pass  one  spot.  During  8  of  the  20  days  about  1,500  animals  in  the 
main  herd  passed  each  day  over  a  1-mile  strip  and  during  the  re- 
maining 12  days  about  100  animals  a  day.  On  this  basis,  the  follow- 
ing computation  was  made : 

1.50O  a  day  for  8  days 12,  000 

100'  a  day  for  12  days 1,  200 

Total  on   1-mile  strip 13,  200 

Total  on  40-mile  strip 528,  000 

Allowing  an  average  of  100  a  day  per  mile  for  20  days  over  the 
20-mile  strip  traversed  by  scattered  bands,  one  computes  that  40,000 
represents  the  additional  number  passing  at  the  edges  of  the  "  run-" 
The  final  estimate  then  is  as  follows : 

Main  herd 528,  000 

Scattered  bands 40,  000 

Total  in  Yukon-Tanana  herd 568,000 

In  the  light  of  subsequent  experience  this  figure  seems  conserva- 
tive and  it  is  safe  to  say  that  the  herd  numbered  well  over  half  a 
million,  possibly  much  nearer  a  million. 

There  is  a  peculiarity  of  the  usual  migration  in  the  area  between 
Fairbanks  and  Circle  that  needs  explanation  lest  it  may  mislead 
anyone  estimating  its  magnitude.  The  season  of  1920  was  typical. 
The  animals,  when  they  first  appeared,  were  traveling  northwest- 
ward, their  route  lying  well  back  toward  the  main  divide.  Upon 
reaching  the  White  Mountain  district,  near  the  Yukon,  however, 
they  swung  about  and  doubled  back  on  a  return  journey,  this  time 
on  a  route  nearer  Fairbanks.  At  one  stage  of  the  run  some  were 
thus  going  northwest  while  others  were  returning  by  a  parallel 
course.  Several  travelers  passing  between  Fairbanks  and  Circle 
noted  this,  finding  the  caribou  traveling  in  one  direction  over  a 
part  of  the  area  and  in  the  reverse  direction  farther  on.  To  avoid 
duplication,  only  a  single  route  of  the  animals  was  considered  in 
the  above  calculation. 
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The  Yukon-Tanana  herd  is  by  far  the  largest  herd  included  in 
this  study,  but  the  other  herds  would  add  many  thousands  to  the 
total  for  Alaska  and  Yukon  Territory  together-  This  total,  then, 
may  number  anywhere  from  1  to  2  millions. 

LIMITATIONS  ON  ABUNDANCE 

THE    REINDEER   INDUSTRY 

The  caribou's  greatest  menace  is  not  the  wolf,  nor  the  hunter,  but 
man's  economic  developments,  principally  the  raising  of  reindeer. 
Wherever  reindeer  herds  are  introduced,  caribou  must  of  course 
disappear,  for  both  cannot  occupy  the  same  range.  The  disappear- 
ance of  the  caribou  along  the  Bering  Sea  and  Arctic  coasts,  while 
regrettable,  was  unavoidable  in  view  of  the  development  of  reindeer 
herding  in  this  section,  which  is  ideal  for  the  purpose.  In  consider- 
ing eastern  Alaska,  however,  a  different  viewpoint  is  permissible. 
This  region  is  less  suitable  for  effective  handling  of  reindeer,  and 
the  ranges  are  already  occupied  by  thriving  herds  of  caribou,  num- 
bering many  thousands,  a  public  resource  of  considerable  propor- 
tions and  a  boon  to  the  prospector  and  traveler.  Since  reindeer 
and  caribou  cannot  exist  together,  it  is  wise  to  designate  certain 
areas  in  which  each  may  develop — one  part  of  the  Territory  in 
which  the  reindeer  industry  may  develop  its  possibilities  and  another 
part  in  which  the  caribou  herds  may  be  maintained  as  a  public 
resource.  Both  are  of  incalculable  value  to  Alaska,  and  neither 
should  be  sacrificed  in  any  misguided  attempt  to  combine  them. 

The  mingling  of  reindeer  with  the  main  caribou  herds  should  be 
avoided.  Reindeer  herds  maintained  in  close  contact  with  migrat- 
ing caribou  suffer  frequent  losses  through  straj^s.  Already  the 
domestic  reindeer  are  mingling  with  the  caribou  herd  of  Mount 
McKinley  National  Park,  and  A.  M.  Bailey  and  R.  W.  Hendee 
(1926,  p.  22)  report  that  large  numbers  of  reindeer  mingle  with  the 
caribou  of  the  Arctic  slope,  with  inevitable  hybridization.  Such  a 
possibility  would  be  regrettable  in  interior  Alaska,  which  has  pro- 
duced a  splendid  type  of  wild  caribou,  coming  near  at  least  to  being 
the  largest  on  the  continent. 

As  a  game  resource  these  interior  Alaska  herds  should  be  kept 
pure,  and  as  the  principal  herds  now  remaining  are  international  in 
range,  passing  back  and  forth  with  the  seasons  between  Yukon  Ter- 
ritory and  Alaska,  concerted  action  by  Canada  and  the  United 
States  would  seem  necessary  for  the  proper  administration  of  this 
resource.  Flexible  regulations  are  needed  to  meet  changing  cir- 
cumstances, and  accordingly  it  is  necessary  to  keep  in  close  touch 
with  the  condition  of  the  herds  at  all  times.  The  present  status  of 
the  caribou  is  not  permanent  but  variable,  especially  in  view  of 
possible  economic  developments  in  Alaska.  Caribou  require  much 
territory,  because  of  the  nature  of  their  winter  food,  and  it  would 
not  be  wise  to  permit  overcrowding  of  the  range.  A  serious  de- 
crease in  numbers  should  also  be  guarded  against  as  Alaska  becomes 
more  thickly  settled  and  many  of  its  frontier  conditions  pass.  In 
the  more  densely  populated  parts  of  the  United  States  we  are  learn- 
ing that  in  the  agricultural  development  of  this  country  we  have 
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made  inadequate  provision  for  big-game  range.  Such  a  condition 
should  be  forestalled  in  the  course  of  the  economic  development  of 
Alaska. 

PREDATORS 

Accurate  information  is  lacking  on  the  extent  to  which  predatory 
birds  or  animals  live  on  caribou.  For  a  proper  understanding  of  the 
relations  existing  between  a  game  animal  and  its  enemies,  it  is  not 
sufficient  to  know  merely  that  a  certain  species  will  prey  on  these 
animals.  It  is  necessary  to  know  as  far  as  possible  to  what  extent 
the  game  animal  serves  as  food  for  the  predator.  Such  information 
is  largely  lacking  in  the  case  of  the  caribou.  Even  the  activities  of 
the  wolf  are  somewhat  shrouded  in  mystery,  and  it  is  not  certain 
what  is  the  age  or  condition  of  the  animals  that  this  predator  takes 
from  the  herds. 

WOLVES 

The  northern  timber  wolf  is  the  chief  natural  enemy  of  the  cari- 
bou. It  is  extremely  difficult  to  obtain  definite  information  on  the 
effect  of  these  predators  on  caribou,  and  while  there  is  much  guess- 
work, it  is  well  known  that  the  wolves  follow  the  caribou  herds.  In 
the  upper  Fortymile  region  during  the  latter  part  of  the  winter  and 
the  spring  of  1921,  for  instance,  the  writer  observed  that  during  an 
unusual  scarcity  of  caribou  in  the  region,  wolves  also  were  not  plen- 
tiful. A  few  tracks  were  seen,  but  there  were  not  enough  to  cause 
special  comment.  The  following  winter,  when  caribou  were  numer- 
ous in  this  locality,  wolves  were  much  more  in  evidence,  and  many 
stories  of  their  abundance  circulated. 

During  the  writer's  travels  over  the  caribou  range  wolves  were 
never  alarmingly  numerous,  although  more  recently  they  have  been 
seen  in  greater  numbers.  It  is  not  likely  that  predatory  animals 
have  been  the  chief  factor  in  controlling  the  numbers  of  caribou. 
Many  species  have  been  found  to  increase  to  a  certain  limit,  then 
fall  off  in  numbers,  in  regular  cycles — because  of  disease  in  some 
cases  at  least.  Possibly  caribou  are  subject  to  the  same  influence. 
Climatic  conditions  and  food  supply  are  no  doubt  important  factors. 
Since  the  coming  of  the  white  man  the  killing  of  wolves  has  been 
offset  more  or  less  by  the  killing  of  caribou.  Yet  in  recent  years 
the  caribou  appear  to  be  on  the  increase  in  some  localities. 


Since  the  time  of  these  investigations  coyotes  have  been  reported 
as  increasing  in  Alaska.  Eventually  they  may  become  a  factor  in 
caribou  mortality,  but  the  degree  to  which  they  prey  on  caribou 
fawns  is  unknown. 

BEAKS 

It  is  not  likely  that  bears  kill  a  great  number  of  caribou,  though 
they  probably  capture  a  few.  The  owner  of  a  reindeer  herd  near 
Flat,  Alaska*  who  had  observed  carefully  the  effect  of  predatory 
animals  on  his  herd,  informed  the  writer  that  he  did  not  consider 
the  black  bear  a  serious  menace,  though  he  had  suffered  some  losses 
from  grizzlies.  Reindeer  are  less  alert  than  the  wild  caribou  and 
have  no  doubt  lost  much  of  their  agility,  thus  being  an  easier  prey. 
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Another  observer  related  an  incident  that  shows  at  least  that  the 
bear  has  the  inclination  to  pursue  these  animals:  A  black  bear  chas- 
ing a  small  group  of  caribou  on  a  hillside  was  easily  outdistanced 
by  the  caribou.  The  bear  made  several  dashes  for  them,  but  each 
time  they  evaded  it  easily,  and  then  stopped  to  look  back.  This  con- 
tinued for  some  time,  until  the  bear  turned  to  eating  blueberries. 
When  caribou  are  lying  asleep  (p.  29)  they  should  be  an  easy  prey 
for  a  prowling  bear,  but  such  an  opportunity  probably  is  not  fre- 
quently offered.  The  new-born  fawns  are  so  precocious  that  their 
mortality  from  bears  is  no  doubt  low,  compared,  for  instance,  with 
that  of  moose  calves. 

LYNXES 

Occasionally  the  lynx  becomes  a  formidable  enemy  of  caribou. 
This  animal  is  known  to  kill  reindeer  and  even  mountain  sheep  in 
times  of  stress,  and  it  has  been  stated  that  it  attacks  even  full-grown 
caribou.  Instances  that  have  been  related  indicate  that  such  attacks 
occur  when  rabbits  have  disappeared  and  the  lynxes  are  desperate. 
At  such  times  they  even  attack  each  other  in  their  craze  for  food. 
It  is  thus  extremely  unlikely  that  under  normal  conditions  the  lynx 
will  prey  on  caribou  to  any  great  extent. 

WOLVERINES 

The  wolverine  is  credited  with  many  misdeeds,  but  unfortunately 
little  is  known  about  this  animal  and  there  is  little  direct  observation 
on  its  habits. 

EAGLES 

Both  golden  and  bald  eagles  occur  in  interior  Alaska,  the  golden 
eagle  predominating,  and  it  is  presumed  that  these  birds  kill  some 
of  the  caribou  young.  According  to  a  reindeer  owner  at  Flat,  bald 
eagles  kill  fawns  at  times.  They  have  not,  however,  been  observed 
making  the  attacks,  but  have  been  found  eating  the  carcasses,  and  in 
one  instance  it  was  known  that  the  fawn  had  died  from  another 
cause. 

DISEASE 

No  opportunity  during  this  investigation  was  had  to  make  a  care- 
ful study  of  caribou  diseases,  but  none  of  the  observations  made  in- 
dicated that  these  animals  are  subject  to  disease  to  a  serious  degree. 
Seymour  Had  wen  and  L.  J.  Palmer  (1922)  discuss  various  diseases 
and  parasites  found  among  the  domestic  reindeer,  and  some  of  these 
may  occur  in  caribou.  They  found,  however,  that  in  a  number  of 
cases  conditions  were  aggravated  by  close  herding,  and  it  is  therefore 
probable  that  the  caribou — scattered  over  a  wide  territory — are 
much  less  susceptible  to  disease  than  are  the  reindeer.  It  may  be 
noted  here,  however,  that  in  the  spring  of  1925,  on  Unimak  Island,  a 
yearling  was  found  blind  in  both  eyes  (p.  40),  the  cause  not  appar- 
ent. The  animal  was  killed,  and  the  eyes  and  other  portions  were 
preserved  in  formaldehyde.  Examination  of  this  material  by  the 
Bureau  of  Animal  Industry  indicated  that  deep  ulceration  or  pos- 
sibly abscess  formation  had  resulted  in  perforation  of  the  cornea. 
It  was  thought  that  this  had  been  caused  by  infection  with  pyogenic 
bacteria  following  some  sort  of  injury. 
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PARASITES 


Of  the  few  well-known  parasites  of  caribou,  probably  the  worst 
are  the  warble  fly,  Oedemagena  tarandi,  and  the  nostril  fly,  Cepha- 
nomyia  nasalis. 

The  warble  fly  deposits  its  eggs  on  the  hair  of  caribou ;  the  larvae 
hatch,  bore  through  the  skin,  and  migrate  to  the  back  region,  where 
they  develop  just  under  the  skin,  until  they  finally  work  out  and 
drop  to  the  ground,  producing  the  familiar  perforated  skin  condition. 
In  July  and  August,  the  active  egg-laying  time,  these  flies  cause  the 
caribou  much  uneasiness.  Although  the  fly  does  not  sting,  the  ani- 
mals fear  them  and  stand  in  a  strained,  alert  attitude,  stamping  a 
foot  or  shaking  the  head  when  one  hovers  about.  It  would  be  inter- 
esting to  know  to  what  extent  the  animal  is  able  to  avoid  these  at- 
tacks by  such  vigilance.  The  writer  has  seen  a  caribou  suddenly  run 
for  more  than  a  quarter  of  a  mile,  then  abruptly  drop  on  a  sand  bar, 
in  the  shelter  of  a  steep  bank,  and  remain  there  quietly  for  a  long 
time.  Such  flight  is  probably  eifective,  if  long  enough  and  in  the 
right  quarter  of  the  wind,  for  the  flies  probably  hunt  by  scent. 

On  one  occasion,  while  traveling  overland  with  a  companion,  using 
several  dogs  as  pack  animals,  the  writer  noticed  a  warble  fly  buzzing 
along  behind  the  dogs,  flying  along  until  it  caught  up  with  the  rear 
dog  but  not  alighting.  Presently  the  fly  seemed  to  become  fatigued 
and  lit  on  the  ground.  When  the  dogs  were  some  distance  ahead  the 
fly  again  took  up  the  chase  and  soon  was  hovering  about  the  dog 
once  more.  This  procedure  continued  for  some  time,  leaving  the  im- 
pression that  the  fly  was  fatigued  each  time  it  dropped  to  the  ground, 
and  that  after  a  period  of  rest  it  again  followed  the  scent  of  the 
animals.  In  the  absence  of  caribou,  the  fly  probably  was  somewhat 
attracted  by  the  scent  of  the  dogs  but  not  to  the  extent  of  laying 
eggs. 

The  nostril  fly  deposits  its  larvae  in  the  nostrils  of  the  caribou,  and 
they  finally  lodge  in  the  soft  palate,  in  the  posterior  part  of  the 
mouth  cavity.  In  spring  they  become  very  noticeable  and  appear  as 
a  tightly  packed  wad  of  larvae,  the  writer  in  one  case  having 
counted  125  in  the  throat  of  one  animal.  In  April  caribou  were  seen 
coughing  repeatedly  for  some  time,  apparently  as  a  result  of  such 
irritation.    The  larvae  drop  out  probably  in  May. 

The  bladder  worm,  the  encysted  form  of  Taenia  hydatigena,  is 
found  in  the  liver  of  caribou,  appearing  on  the  surface  as  small 
white  pimples.  Several  of  these  may  sometimes  be  found  in  one 
liver.  Another  tapeworm,  T.  echinococcus,  becomes  encysted  in  the 
lungs,  producing  a  hard  lump  that  may  be  several  inches  in  diameter 
and  can  be  felt  in  the  lung  tissue.  If  dissected  out,  this  lump  appears 
as  a  globular  body  filled  with  fluid. 

In  the  head  of  a  caribou  on  Unimak  Island  a  linguatulid,  or  tongue 
worm,  was  found,  apparently  the  first  record  of  the  occurrence  of  the 
adult  form  of  this  parasite  in  a  large  mammal. 

A  yearling  caribou  taken  on  Unimak  Island  in  May  1925  was  found 
to  have  lungs  speckled  in  places  with  purple  spots,  each  with  a  red 
rim.  Submitted  to  the  Bureau  of  Animal  Industry  for  examination, 
the  lung  proved  to  be  infested  with  the  eggs  of  a  hair  lungworm, 
thought  to  be  Synthetocaulws. 
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Had  wen  (1922)  examined  one  caribou  infested  with  the  cysts  of 
the  protozoa  Sarcosporidia,  which  produced  a  "pitted"  appearance 
on  the  surface  of  various  bones  and  tendons  and  which  he  named 
Fibrocystis  tarandi. 

MOSQUITOES 

Though  not  even  a.  potential  limitation  on  caribou  abundance 
under  present  conditions,  mosquitoes  are  generally  considered  a  seri- 
ous pest  for  the  animals  and  an  important  factor  influencing  their 
movements  (p.  46).  Observations  made  during  this  study,  however, 
are  not  conclusive  on  this  point.  In  the  midst  of  the  mosquito  season 
caribou  were  found  in  low,  swampy  country,  as  well  as  up  among  the 
glaciers.  Local  herders  state  that  the  domesticated  reindeer  suffer 
greatly  from  mosquitoes  at  times  and  consider  that  the  caribou  prob- 
ably would  not  differ  from  the  reindeer  in  this  respect.  Personal 
observations,  however,  indicate  that  the  caribou  is  annoyed  less  by 
the  mosquito  than  by  the  warble  fly.  The  interpretation  of  a  wild 
animal's  behavior  often  requires  nice  judgment,  and  in  considering 
other  factors  also,  the  writer  has  always  felt  that  he  could  not  deter- 
mine to  what  extent  the  mosquito  influenced  the  actions  of  the  cari- 
bou, notwithstanding  the  fact  that  in  literature  it  appears  to  be 
accepted  as  a  fact  that  since  the  mosquitoes  harass  the  caribou  greatly 
they  actually  influence  the  animals'  movements  to  an  important 
degree. 

GENERAL  DESCRIPTION  OF  THE  CARIBOU6 

The  caribou,  a  member  of  the  deer  family,  belongs  to  the  ruminant 
group  of  the  even-toed,  hoofed  mammals.  Like  other  ruminants,  it 
has  four  compartments  in  the  stomach  and  lacks  upper  incisor  teeth ; 
as  one  of  the  deer  family  it  has  deciduous  antlers,  lacks  a  gall  blad- 
der, and  has  other  less  easily  defined  characters. 

On  the  other  hand  this  animal  is  distinct  in  several  respects.  It 
belongs  to  the  only  genus  in  which  both  male  and  female  normally 
carry  antlers.  Circumpolar  in  distribution  and  ranging  farther 
north  than  any  other  deer — General  Greely  gives  latitude  82°45',  on 
Grinnell  Land,  as  probably  the  caribou  range  farthest  north  (Mac- 
Farlane,  1906) — it  has  developed  several  adaptations  for  life  in  the 
Arctic.  In  the  deer  family  only  the  moose,  itself  a  specialized  ani- 
mal, invades  the  southern  parts  of  the  caribou  range  to  any  appre- 
ciable extent.  The  heavy  moose  combats  deep  snow  conditions  with 
long  legs;  the  lighter  caribou  has  hoofs  adapted  for  traveling  over 
the  surface  of  the  snow. 

The  caribou's  hoof,  showing  one  of  the  animal's  most  interesting 
adaptations,  are  wide  and  rounded,  forming  a  blunt-toed  track  (fig. 
2).  Such  a  structure  is  well  adapted  to  carrying  the  animal  on  snow 
or  swampy  ground.  The  hoofs  also  are  concave,  with  sharp  outer 
edges  useful  in  traveling  over  ice  or  frozen  ground  (fig.  3.).  When 
the  caribou  is  standing,  its  front  hoofs  project  so  far  forward  that 
the  pasterns  come  near  the  ground.  The  tracks  of  the  front  feet 
(more  rarely  those  of  the  hind  hoofs,  which  are  more  nearly  in  line 
with  the  legs)  often  show  the  imprint  of  the  pasterns  if  the  animal 

6  For  discussion  of  taxonomy,  see  p.  73. 
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has  been  traveling  over  snow  or  other  soft  surface.  The  hoofs]  char- 
acteristic clicking  sound,  accompanying  the  travel  of  caribou,  is  well 
known  and  is  described  by  Ernest  Thompson 
Seton  (1927,  v.  3,  p.  69)  as  coining  from  the 
ankle  joint,  produced  in  some  way  by  the  shift- 
ing of  tendons. 

SIZE  AND  WEIGHT 

In  size  and  weight  the  caribou  is  intermediate 
between  the  mule  deer  and  the  elk,  approaching 
nearer  the  mule  deer.  The  Alaska- Yukon  cari- 
bou are  larger  than  the  domesticated  reindeer 
introduced  into  Alaska  from  the  Old  World 
(pi.  3,  A),  but  the  data  available  on  the  reindeer 
are  not  precisely  comparable  with  those  on  the 
caribou.  According  to  miscellaneous  accounts 
in  the  literature,  few  of  which,  however,  are  pre- 
cise in  this  respect,  the  Alaska- Yukon  caribou  also 
appear  to  be 
somewhat  larg- 
er and  heavier 
than  the  cari- 
bou east  of  the 
Mackenzie  Riv- 
er. In  fact,  on 
the  basis  of  the 
available  meas- 
urements and 
weights, it  seems 

highly  probable  b5m9m 

that  the  caribou  FlGDRE  3— S^S™  ^g^  tMn  layer 
of   Alaska    and 

Yukon  Territory  are  among  the  largest  on  the 
American  continent,  being  exceeded  only  slightly 
by  the  caribou  in  parts  of  British  Columbia. 
There  is  much  individual  difference,  some  ani- 
mals' attaining  a  larger  size  than  others  at  the 
same  age.     Seasonal  variations  are  also  great. 

I  An  old  buck,  for  instance,  is  much  heavier  in 

\k\  September  than  in  winter. 

f4)  size 

.  'I'  f.  Field  measurements,  though  too  few  for  satis- 

j^tLYi//L  factory  comparisons,  indicate  that  the  caribou  of 

Alaska  Peninsula  are  slightly  smaller  than  those 

of  interior  Alaska  and  that  the  latter,  in  turn, 

are    somewhat    smaller   than    those    of    British 

Columbia.     The  total  length  of  interior  Alaska 

figure  2  — c  a  ribou     caribou,  males,  averages  about  2  meters,  or  about 

face. s  78    inches.     The    length    of    caribou    of    lower 

British  Columbia  averages  2.123  meters,  or  83i/o 

inches.     The  shoulder  height  of  all  the  caribou  considered  varies 

from  1.169  meters  or  46  inches,  to  1.397  meters  or  55  inches.     In  using 
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PLATE    3 


B24358;     B20291 


A,  A  young  caribou  buck  among  domestic  reindeer,  showing  the  caribou's  longer  legs  and  rangy  build. 
B,  Buck  caribou  in  September,  after  acquiring  winter  pelage  and  shedding  the  velvet. 


1935] 


ALASKA-YUKON    CARIBOU 


13 


these  figures,  however,  it  must  be  remembered  that  field  measure- 
ments of  large  mammals  vary  with  the  conformation  of  the  ground 
on  which  the  animal  lies  and  with  the  technic  of  the  collector  (table  1). 

Table  1. — Field  measurements  of  caribou  bucks 


Specimen 
number  ' 


Species  and  locality 


Date  collected 


Total 
length 


Length 
of  tail 


Length 

of  hind 

foot 


(2) 
(2) 

244310 
243629 
243628 
244313 
242730 
244317 
236578 
236574 
236575 
236576 
236577 
246351 

(2) 

(2) 

206348 
171092 
171093 
180244 
206349 


244187 
209409 
244185 
244184 
246293 
245612 


Rangifer  arcticus  granti:  3 

Unimak  Island,  Alaska 

Izernbek  Bay,  Alaska 

R.  a.  stonei: 

Savage  River,  Alaska 

....do 

....do 

_  _do 

Mount  McKinley  National  Park,  Alaska. 

McCarty,  Alaska 

Chena  River,  Alaska 

do 


..do. 
..do. 
.do. 


Upper  Koyukuk  River,  Alaska 

....do 

Old  Crow  River,  Yukon  Territory 

R.  a.  osborni: 

Sheep  Creek,  Dease  River,  British  Columbia. 

Iskut  River,  British  Columbia 

Klappan  River,  British  Columbia 

Laurier  Pass,  British  Columbia 

Walker  Creek,  near  Dease  River,  British  Co- 
lumbia. 

R.  montanus: 

Bull  Moose  Creek,  British  Columbia 

Big  Salmon  River,  British  Columbia 

Middle  Pine  River,  British  Columbia 

...do 

Wapiti  River,  British  Columbia 

oheep  Creek,  northeast  British  Columbia 


Apr.  30, 1925 
July    19, 1925 

Aug.  10,1923 
Oct.  21,  1922 
Oct.  19, 1922 
Oct.  4, 1923 
May  2, 1922 
Oct.  11,1923 
Sept.  30,  1920 
Sept.  14, 1920 
Sept.  15, 1920 

do 

Sept.  21, 1920 
Oct.  29,  1924 
Nov.  1, 1924 
July   13,1926 

Aug.  5, 1914 
July  30, 1910 
Aug.  22, 1910 
Sept.  7, 1912 
July   21, 1914 


Sept.  1, 1923 
Sept.  1,1915 
Aug.  31, 1923 
Aug.  28, 1923 
Sept.  21, 1925 
Sept.  10, 1924 


Mm 
1,905 
1,918 

1,965 
2,080 
2,040 
1,905 
2,  121 
1,982 
2,040 
2,120 
2,110 
2,090 
2,000 
1,735 
1,875 
2,000 

2,110 
2,140 
1,931 
2,000 
2,180 


2,083 
2,268 
2,122 
2,019 
« 2,  210 
»2,058 


Aim 
203 
166 

160 
162 
150 
165 
152 
165 
174 
144 
133 
140 
152 
150 
160 
180 

180 
140 
178 
170 
150 


127 
218 
114 
140 


Aim 
521 
556 

605 
605 
595 
623 
600 
584 
590 
605 
587 
615 
590 
525 
550 
590 

625 
660 
648 
700 
670 


i  In  Biological  Survey  collection. 

2  Specimen  not  in  Biological  Survey  collection. 

3  For  nomenclature  of  Alaska  forms,  see  pp.  74  to  83. 

4  Not  available. 

•  Approximation. 

WEIGHT 

In  the  course  of  the  present  study  there  were  occasional  oppor- 
tunities for  weighing  caribou,  and  additional  information  was  of- 
fered by  others  who  had  weighed  the  animals.  The  data  thus 
obtained  are  given  in  table  2,  dressed  weight,  unless  otherwise  indi- 
cated, representing  the  carcass  as  ordinarily  prepared  for  food,  after 
removing  entrails,  head,  feet,  and  hide. 

Of  18  adult  bucks,  the  average  dressed  weight  was  247  pounds, 
the  heaviest  305,  the  lightest  (a  3-year-old)  190.  Of  six  adult 
bucks,  the  average  live  weight  was  366  pounds.  Some  higher  figures 
have  been  reported,  and  if  a  larger  number  of  weights  were  obtained 
possibly  a  higher  average  would  result. 

Of  12  adult  does  the  average  dressed  weight  was  148  pounds, 
which  is  probably  a  fair  figure.  The  average  live  weight  of  5 
adult  does  was  213  pounds. 

Few  fawns  or  yearlings  were  weighed.  One  male  fawn  in  Sep- 
tember weighed  75  pounds  dressed,  another  121  pounds  live  weight. 
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Table  2. — Weights  of  Alaska  caribou 
BUCKS 


[No.  54 


Locality 

Date 

Age 

Condition 

Live 
weight 

Dressed 

weight 

May    7,1921 
Aug.  11, 1921 
Oct.    19,1922 
Oct.    21,1922 
Aug.   10,1923 
Dec.  —,1920 
do-.- 

Pounds 

Pounds 
255 

Do  2 

Adult 

Poor.-. 

260 

Old 

do 

3  years.. 

do 

do 

300 
372 

217 

Do.3                       

230 

Do  3 

190 

Old 

4  246 

Do  3 

do 

4  254 

Sept.  25, 1918 

Apr.  20,1920 

do 

Adult 

305 

Do  { 

Large  frame. . 

260 

Do  s 

Adult 

230 

Faith  Creek « 

Sept.  — ,  1919 
.  do 

do 

.  .do 

4  280 

Do  e 

4  275 

Sept.  20, 1921 
Sept.  — ,  1920 
..  do     . 

Old 

268 

do.   

374 
366 
372 

352 

260 

Do.3 

.  do.. 

240 

Do.3 

Do.3 

do 

..  do... 

do 

..._do 

240 
230 

Do.3 

..  do... 

do 

4  212 

366 

'247 

DOES 


Delta  River  i 

Dec.     9, 1921 
do...     .. 

Fair 

190 

Do.1 

Fat 

220 

Do.1 

Dec.  — ,  1921 
Oct.    19,1922 
Oct.    20, 1922 
Oct.    18,1922 
Feb.  —,1922 
do 

166 

Savage  River8...  

Do.« 

186 
220 
250 

100 

128 

Do.' 

Adult 

136 

Kuskokwim  River,  South  Fork  > 

Do.3 

do 

do 

177 
145 

Chatanika  River' 

Sept.  17, 1921 
Sept.  21, 1921 
Sept.  23, 1921 
Apr.  —,1921 

Old 

143 

Do.3 

Adult... 

216 

194 

128 

Do.3 

do 

With  calf 

125 

120 

213 

148 

1  Data  obtained  by  Frank  G  laser. 

2  Data  obtained  by  Theo.  Lyman. 

3  Data  obtained  by  the  author. 

•  Includes  hide. 

»  Data  obtained  by  A.  H.  Twitchell. 

•  Data  obtained  by  C.  T.  Glascock. 
1 1ncluding  5  with  hides. 

•  Data  obtained  by  Adolph  Murie. 


PELAGE 


In  September  and  October,  when  caribou  are  at  their  best,  the 
elage  is  fresh  and  fully  grown,  and  only  at  this  season  can  compara- 
le  specimens  be  obtained ;  at  other  times  wear  and  fading  are  likely 
to  result  in  great  variation. 


BUCKS 

In  September  a  normal  old  buck  appears,  at  a  little  distance,  dark 
brown  in  body,  with  a  white  neck  and  long  white  beard,  the  white 
extending  back  over  the  point  of  the  shoulder  and  continuing  as  a 
band  along  the  sides  (pi.  3,  B).  When  the  feet  are  visible  a  white 
rim  appears  above  the  hoofs,  extending  up  the  foot  some  distance 
posteriorly.  This  is  the  uniform  by  which  the  old  caribou  buck  may 
be  recognized  in  the  field.  The  brown  ground  color  varies  in  differ- 
ent lights,  sometimes  appearing  very  dark,  at  other  times  much 
paler. 
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Close  examination  of  the  autumn  pelage  shows  that  the  general 
body  color  is  cinnamon  brown  with  an  element  of  cinnamon  drab, 
approaching  Prout's  brown  on  the  legs.  The  color  is  paler  and  more 
grizzled  on  the  back  and  thighs  and  darker  on  the  front  of  the  legs ; 
the  inner  surface  of  the  thigh  is  a  pale,  vinaceous  buff.  The  shoul- 
ders are  grizzled  white,  and  a  whitish  lateral  stripe  extends  from 
shoulder  to  thigh.  The  area  below  this  lateral  stripe  is  darker  than 
the  back,  grading  into  a  still  darker  shade  ventrad  and  becoming 
paler  on  the  midventral  line.  The  ventral  side  is  darkest  on  the 
chest,  becoming  grizzled  caudad  and  shading  into  the  white  of  the 
abdomen.  The  neck  is  white  with  a  slight  yellowish  tinge  and  a 
white  "  beard."  The  top  of  the  rostrum  is  dark  chestnut  brown, 
somewhat  lighter  posteriorly,  to  the  forehead.  The  crown  is  paler, 
speckled  with  white  hairs — or  sometimes  pure  white.  The  cheeks 
are  about  the  same  color  as  the  back.  The  nose,  which  is  hairy,  and 
the  tip  of  the  lower  lip  are  white,  with  a  slight  greenish  tinge  caused 
possibly  by  vegetable  stain.  A  few  white  hairs  appear  about  the 
eye,  sometimes  numerous  enough  to  form  a  definite  white  ring. 

There  is  great  variation  in  the  extent  of  the  lateral  stripe.  When 
most  highly  developed  it  is  a  broad  continuation  from  the  white 
neck,  covering  the  anterior  half  of  the  shoulder  and  extending  back 
along  the  side  to  the  region  of  the  thigh.  The  ventral  border  is 
definite  and  clear  cut,  but  the  dorsal  edge  fades  out  and  becomes 
diffused  in  the  coloration  of  the  dorsal  area.  The  lateral  stripe  is 
sometimes  narrow,  sometimes  dull  and  indistinct,  and  it  may  be  rep- 
resented only  by  a  patch  of  white  just  back  of  the  shoulder. 

Bucks  up  to  the  age  of  2  years  at  least,  possibly  older,  appear 
paler  than  the  older  bucks,  the  neck  is  light  gray  rather  than  shiny 
white,  and  the  light  flank  stripe  is  duller  and  not  so  clearly  defined. 
In  other  words,  young  bucks  do  not  have  the  striking  uniform  of 
brown  and  white  displayed  by  the  older  bucks, 

DOES 

In  autumn,  the  adult  doe,  which  then  may  be  easily  mistaken  for 
a  young  buck,  is  colored  much  like  the  buck  except  that  her  pelage 
often  appears  paler  throughout,  the  neck  is  gray  rather  than  white, 
and  the  lateral  stripe  is  not  prominent.  The  chest  also  is  likely 
to  be  lighter  and  the  white  of  the  abdominal  region  more  extensive. 
Older  does  more  nearly  approach  the  coloration  of  the  males  in  that 
the  neck  is  more  nearly  white  and  the  flank  stripe  more  prominent 
than  on  younger  females. 

FAWNS 

In  September  fawns  have  the  general  color  of  adults  but  lack  the 
white  neck,  the  flank  stripe  is  only  faintly  indicated,  and  there  is  a 
general  mixture  of  white  hairs  in  the  brown.  The  white  band  above 
the  hoofs  is  not  clear  cut,  and  it  shades  broadly  into  the  dark  por- 
tion, with  a  generous  sprinkling  of  white  hairs  extending  a  little 
distance  up  the  foot.  These  scattered  long  white  hairs  are  the  out- 
standing feature  of  the  fawn's  pelage,  which  is  more  uniformly 
colored  than  that  of  the  adults. 

A  9-pound  oaribou  fawn  born  at  the  Reindeer  Experiment  Station, 
Fairbanks,  Alaska,  as  reported  by  L.  J.  Palmer,  in  charge  of  the 
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station,  was  "  of  a  distinctly  reddish  color,  as  against  the  black  color 
of  the  reindeer  fawns,  and  with  a  black  line  about  an  inch  and  a 
half  wide  running'  along  the  backbone  ",  the  ears  and  part  of  the 
head  "  of  a  black  color."  Skins  of  unborn  or  new-born  fawns  ob- 
served by  the  writer  in  the  hands  of  Eskimos  in  the  Hudson  Bay 
region  varied  from  dark  brown,  almost  blackish,  to  a  distinctly  red- 
dish brown.  No  doubt  a  similar  variation  is  present  among  the 
Alaska  caribou. 

CHANGES  OF  PELAGE 

The  pelage  of  young  and  old  caribou  of  both  sexes  during  winter 
undergoes  much  wear  and  fading.  By  spring  much  of  the  original 
brown  has  bleached  out,  and  in  May  the  animals  have  become 
nearly  "  dirty  white  " — brownish  on  close  inspection,  but  apparently 
white  at  a  little  distance  (pi.  4,  A).  They  often  have  been  mistaken 
for  white  mountain  sheep  at  first  glance.  At  this  season  also  indi- 
viduals vary.  The  older  animals  apparently  retain  their  color  to  a 
greater  degree  than  the  younger  stock,  possibly  because  the  pigmen- 
tation of  the  older  animals  is  heavier  and  hence  lasts  longer.  The 
writer  has  seen  bucks  in  June  that  were  still  rather  dark  brown.  In 
June  new  hair  begins  to  appear,  and  in  July  the  old  worn  coat  drops 
out  in  shreds,  leaving  the  animals  ragged.  Black  areas  appear  irreg- 
ularly over  the  body,  where  the  new  dark  coat  or  the  black  skin  is 
laid  bare  in  shedding.  Late  in  July  and  in  August  the  new  coat  is 
acquired,  first  of  all  by  the  old  animals.  This  new  coat  is  dark,  in 
some  cases  appearing  slaty  gray  at  a  little  distance,  though  many 
caribou  in  summer  are  distinctly  dark  brown  rather  than  slaty.  A 
little  later  this  color  gives  way  to  the  characteristic  brown  pelage  of 
autumn,  corresponding  in  this  respect  to  the  "  blue  "  autumn  coat  of 
white-tailed  deer. 

At  this  stage  the  white  neck  and  flank  stripe  have  not  yet  ap- 
peared, even  in  large  bucks,  and  the  animals  are  uniformly  colored 
(pi.  4,  Z?).  On  some  of  the  largest  males  a  faint  indication  of  the 
white  hairs  beginning  to  show  through  makes  the  neck  paler,  a  dull 
gray.  Close  inspection  also  reveals  an  indication  of  the  flank  stripe. 
A  little  later  these  white  hairs,  which  eventually  attain  a  greater 
length  than  the  rest  of  the  pelage,  become  prominent  and  produce 
the  characteristic  flashing  white  neck  and  flank  of  the  old  bucks  (pis. 
5,  A,  and  3,  B).  Prime  condition  has  generally  been  reached  by  the 
first  week  in  September,  younger  animals  lagging  behind  in  this 
development. 

VARIATIONS 

There  is  great  individual  color  difference,  apparently  not  accounted 
for  by  age  or  sex.  In  one  herd,  for  instance,  some  animals  will  differ 
from  others  of  the  same  sex  and  approximately  the  same  age.  This 
was  observed  repeatedly,  both  in  fall  and  winter.  On  October  29, 
1924,  on  the  Koyukuk  River,  three  caribou  were  shot.  Two  of  these 
were  young  bucks  of  about  the  same  age.  One  had  the  normal  brown 
color,  but  the  other  was  much  paler,  appearing  almost  grayish  in  life 
and  conspicuous  in  coloration  as  the  little  group  came  down  the  river. 
In  summer  also  it  was  noticed  that  among  animals  of  about  the  same 
age  some  may  be  in  advance  of  others  in  the  shedding  of  old  hair  and 
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A,  Blind  yearling  caribou  feeding  on  normal  caribou  forage  by  scent— the  pelage  has  become  pale  and 
whitish,  the  characteristic  color  in  spring.  li,  Captive  caribou  buck  late  in  summer,  before  the  white 
neck  has  developed. 


North  Amcriran  Fauna  No.  54.  U.  S.  Dept.  of  Agriculture,  Biological  Survey 


Plate  5 


"**Ni* 


B24i:0;    B24140 

.1,  Caribou  buck  in  late-summer  pelage,  before  the  velvet  is  shed.    B,  Caribou  buck  in  prime  condition, 
w  ith  velvet  rubbed  from  the  antlers. 
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the  acquisition  of  the  new  coat,  which  in  that  season  greatly  affects 
the  general  appearance  of  the  animals.  Another  variation,  in  the 
extent  of  the  lateral  stripe  on  bucks,  has  been  discussed  on  page  15. 

One  factor  having  an  important  bearing  on  apparent  coloration  is 
the  position  of  the  animal  with  reference  to  the  light.  One  evening 
in  February,  for  instance,  the  writer  stalked  a  group  of  caribou  on 
the  skyline  of  a  bald  mountain.  Those  standing  with  heads  pointed 
away  from  the  observer  appeared  almost  black,  while  those  facing 
him  reflected  the  sun's  rays  and  appeared  very  light.  There  was 
almost  the  difference  between  black  and  white.  As  an  animal  turned 
it  suddenly  changed  color. 

In  autumn  a  woolly  growth  often  appears  near  the  hips  or  along 
the  lumbar  region,  particularly  on  old  bucks.  An  unusual  hide,  from 
an  old  buck  shot  on  Eagle  Creek,  east  of  Fairbanks,  on  September  20, 
1915,  and  later  examined  by  the  writer  had  a  pelage  that  in  general 
was  dull  whitish  or  straw  colored — lightest  on  the  neck,  shoulders, 
and  sides,  but  not  very  dark  even  on  the  breast.  Most  of  this  pelage 
was  covered  by  woolly  hair,  more  particularly  on  the  sides.  The  neck 
had  been  cut  away,  but  it  was  said  that  the  wool  on  that  part  had 
been  sprinkled  only  thinly  with  coarse  hair,  which  protruded.  On 
the  hips  and  shoulders  the  wool  was  thick  and  somewhat  curly,  hav- 
ing the  appearance  of  the  faded  coat  of  a  spaniel.  The  light -brown 
dorsal  area  was  not  so  woolly  as  elsewhere. 

This  skin  represents  an  extreme  development  of  a  normal  condi- 
tion. The  woolly  growth  generally  remains  underneath  the  coarse 
hollow  guard  hairs,  but  is  visible  on  the  back  and  hips  and  to  a  less 
extent  on  the  shoulders,  where  the  shorter  hair  has  permitted  the  wool 
to  grow  beyond  its  tips.  E.  E.  Warren  (1921,  p.  173)  describes  a 
number  of  "  buffalo  robes  "  with  silky,  somewhat  curly  hair,  a  condi- 
tion of  pelage  that  was  said  to  occur  rarely.  From  another  source 
he  had  obtained  the  information  that  ".  .  .  the  young  buffalo  bulls  in 
November  were  said  to  be  in  the  silk."  "  Woolly  "  caribou  hides  may 
be  comparable. 

Perhaps  they  may  also  be  likened  to  the  type  of  rabbit  fur  known 
as  "  rex  ",  developed  by  rabbit  breeders,  in  which  the  guard  hairs  are 
more  or  less  suppressed  and  the  underfur  greatly  developed. 

ANTLERS 

STRUCTURE 


Caribou  antlers  are  distinctly  unlike  those  of  other  members  of  the 
deer  family.  Those  of  the  full-grown  buck  are  generally  composed 
of  two  heavy  main  beams,  each  leading  back  from  the  forehead  al- 
most in  a  line  with  the  rostrum,  then  sweeping  upward  with  a  more 
or  less  noticeable  angle  nearly  half  its  length  and  curving  forward 
near  the  tip ;  a  pair  of  brow  tines,  either  one  or  both  flattened  into  a 
broad  vertical  "  shovel ",  often  reaching  forward  nearly  to  the  nose; 
a  pair  of  bez-tines,  longer  than  the  brow  tines,  and  bearing  lesser 
points  near  the  tip;  usually  a  small  point  or  back  tine  at  the  posterior 
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angle  of  each  main  beam ;  and  near  the  tip  of  the  main  beam,  usually 
paSnated,  a  series  of  points  projecting  from  the  upper  edge.  There 
may,  however,  be  many  variations  within  the  same  herd,  and  a  num- 
ber of  more  or  less  distinct  types  occur. 

As  to  the  shape  and  angles  of  the  beams,  the  antlers  appear  to  fall 
into  two  classes.     The  distinction  is  rather  subtle  and  is  more  ap- 


B5450M:  B545IM 


Figdre  4.  A,  V-shape  antler  spread  of  caribou  buck  collected  at  Circle  Hot  Springs, 
Alaska,  in  August  1920  (length  of  beam,  36  inches;  widest  spread,  24  inches)  ;  B,  wide, 
rounded  type  of  antler  spread  of  buck  taken  at  Cheua  Hot  Springs,  Alaska,  on  October 
15,  1920  (length  of  beam,  59^  inches;  widest  spread,  50  inches). 

parent  in  a  front  view.  From  this  viewpoint  many  antlers  have  a 
triangular  appearance,  as  shown  in  figure  4,  A.  Antlers  of  the  other 
class  have  a  more  widely  diverging,  less  angular,  aspect,  as  shown 
in  figure  4,  B,  and  are  perhaps  less  common.  Both  kinds,  how- 
ever, occur  plentifully  in  the  same  herd,  with  many  intermediate 
gradations. 
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Caribou  antlers  may  also  be  classified  according  to  the  form  of 
individual  antlers.  For  example,  as  to  variation  in  the  degree  of 
palmation,  three  classes  may  be  defined : 

1.  Round  horns,  with  a  minimum  of  palmation  throughout   (fig.  5). 

2.  Flat  horns,  in  which  the  palmation  occurs  as  a  general  flattening  of  the 

beam  toward  the  tip  (fig.  6). 

3.  Palmated  horns,  in  which  a  definite,  somewhat  circular  "  palm  "  appears 

at  the  end  of  the  beam  and  principal  branches  (rig.  7). 


B5452M;  85453M:   B5454M 

Figure  5. — Round-horn  antlers  of  caribou  bucks  :  A,  Collected  along  the  Chena  River, 
Alaska,  September  17,  1920  (length  of  beam,  53%  inches;  widest  spread,  35%  inches)  ; 
B,  collected  at  the  same  place  and  time  (length  of  beam,  47%  inches;  widest  spread, 
32%  inches)  ;  C,  collected  along  Twelvemile  Creek,  interior  Alaska,  September  18, 
1921   (length  of  beam,  43%  inches;  widest  spread,  33%  inches). 

These  types  are  clearly  discernible  at  a  distance,  when  a  band  of 
bucks  is  silhouetted  on  the  skyline.  The  flat  brow  tine  occurs  in  all 
forms.  Many  intermediate  forms  are  found,  but  any  of  the  varia- 
tions may  occur  within  any  herd  or  region,  a  fact  that  lessens  the 
value  of  such  features  for  use  as  taxonomic  characters  (figs.  8  to  11). 

Unusual  or  abnormal  growth  sometimes  appears.  The  back  tine, 
normally  very  short,  or  even  absent,  may  become  unusually  length- 
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ened,  as  in  those  shown  in  figures  6,  A,  and  7,  A.  The  tip  of  the  beam 
may  take  an  odd  form,  or  there  may  be  an  extreme  flattening  through- 
out the  entire  antler  (fig.  6,  A).  The  brow  tine  generally  develops 
the  flattened  "'  shovel  "  only  on  one  antler,  the  other  being  represented 
by  a  mere  prong,  but  sometimes  both  brow  tines  develop  the  shovel. 
Figure  12  shows  a  depression  or  "cup "  formed  near  the  tip.  In 
figure  13  is  shown  an  odd  pair  of  antlers  from  the  Chandalar  country, 
with  an  extreme  horizontal  spread  of  71^  inches,  probably  a  world's 
record  for  caribou. 


E5455M;  B5188M;  B5457M 


Figure  6. — Flat-horn  antlers  of  caribou  bucks  taken  in  Alaska:  A.  From  Chena  River, 
September  21,  1920  (length  of  beam,  40%  inches;  widest  spread.  33y>  inches)  ;  B,  from 
Twelvemile  Creek.  September  18,  1921  (length  of  beam,  37  inches  ;  "widest  spread,  24 
inches)  ;  C,  from  Chena  River,  September  14,  1920  (length  of  beam,  31  inches;  widest 
spread,  27  inches). 


Alaskan  caribou  are  normally  antlered  in  both  sexes  and  all  ages. 
Hornless  does,  however,  were  reported  to  the  writer  on  several  occa- 
sions, and  though  he  has  never  examined  such  a  specimen  closely, 
once,  on  the  upper  Chena  River,  he  saw  a  doe  without  antlers,  in 
September,  when  no  caribou  should  have  shed  them.  This  animal 
was  observed  carefully  with  binoculars,  and  an  unusually  pale  colora- 
tion was  noted. 
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The  antler  of  the  doe  is  a  smaller,  less  specialized  replica  of  that 
of  the  buck.  The  brow  tine  is  often  only  a  round  prong,  or  modified 
into  a  shovel  much  smaller  than  that  of  the  male,  and  there  is  a 
tendency  toward  few  points. 


IMMATURE   CARIBOU 


The  description  of  the  antlers  of  adult  does  applies  also  to  the 
antlers  of  young  bucks.  In  young  does  the  antler  may  be  represented 
by  a  simple  rounded  beam  and  bez-tine,  the  brow  tine  being  repre- 


Figure  7. — Palmated-horn  antlers  of  caribou  bucks  taken  in   Alaska 


spread,  3Sy2  inches). 
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sented  only  by  a  mere  rudimentary  knob.  The  fawn  has  a  straight 
spike  the  first  year,  attaining  a  length  of  8  or  10,  but  usually  not  more 
than  12,  inches. 

COMPARISON    OF   CARIBOU   AND   REINDEER   ANTLERS 

It  is  interesting  to  compare  the  antlers  of  caribou  with  those  of 
the  closely  related  Old  World  reindeer  introduced  into  Alaska. 
Among  the  reindeer  the  antlers  of  the  does  are  much  more  highly 
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B516IM:    B5162M;  B5463M;   B5464M;  B6465M;  B5466M 

Figuke  8. — Varied  antlers  of  bucks  collected  in  the  Chena  River  district,  Alaska  :  A,  Sep- 
tember 17,  1920  (length  of  beam,  49%  inches;  widest  spread,  25%  inches)  ;  B,  Septem- 
ber 17,  1920  (length  of  beam,  43%  inches;  widest  spread,  27%  inches)  ;  C,  September 
14,  1920,  (length  of  beam,  44%  inches;  widest  spread.  25%  inches) ;  D,  September  18. 
1921  (length  of  beam,  47%  inches;  widest  spread,  35  inches)  ;  E,  undated  (length  of 
beam,  53  inches;  widest  spread,  28  inches);  F,  September  17,  1920  (length  of  beam, 
46  inches;  widest  spread,  36%  iuches).  See  also  figures  4,  B;  5,  A  and  Bj  and  6 
A  and  C. 
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developed,  carrying  a  greater  number  of  points  than  do  those  of  wild 
caribou  does.  As  a  matter  of  fact,  in  an  ordinary  reindeer  herd 
there  is  not  a  great  difference  in  the  horns  of  the  two  sexes,  the  does 
often  having  even  a  well-developed  brow  tine  of  the  shovel  type. 
Probably  if  the  bucks  were  allowed  to  reach  the  age  of  the  does  there 
would  be  a  greater  difference  in  size,  as  some  old  reindeer  steers  used 


B54C7M;   B546SM:  B5469M;   B5470M 

Figure  9. — Varied  antlers  of  bucks  taken  from  the  northern  herd  of  Alaska-Yukon 
caribou :  A,  From  Chandalar  River,  Alaska,  September  1922  (length  of  beam,  52% 
inches ;  widest  spread,  47  inches)  ;  B,  from  Caro.  Alaska,  1922  (length  of  beam,  39 
Inches;  widest  spread,  24  inchest  ;  0,  from  Rampart  House,  Forcupine  River,  Yukon. 
October  1925  (length  of  beam,  50%  inches;  widest  spread,  32%  inches)  ;  D,  from 
Rampart  House,  Porcupine  River,  Yukon,  October  1925  (length  of  beam,  47  inches ; 
widest  spread,  33%  inches).     See  also  figures  7,  B,  and  11. 

for  draft  animals  do  grow  large,  heavy  antlers.  The  unusual  devel- 
opment of  antlers  in  the  reindeer,  however,  is  shown  not  only  by  the 
numerous  prongs  and  large  brow  tine  of  the  female,  but  also  by  the 
branched  antlers  of  the  fawns.  The  writer  has  never  observed  more 
than  a  single  spike  on  a  caribou  fawn;  he  has  seen  a  reindeer  fawn 
in  its  first  summer  with  7  points  on  its  2  horns;  and  2  or  3  prongs 
are  common. 
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DEVELOPMENT  OF  ANTLERS 


The  growth  and  shedding  of  the  caribou's  antlers  are  somewhat 
coincident  with  the  development  and  changes  of  pelage  and,  like 
the  pelage  changes,  differ  with  sex  and  age  and  vary  with  physio- 


B547IM;    BS472M 


Figure  10. — A,  Buck  antlers  from  Peluk  Creek,  Kuskokwim  region,  Alaska,  taken  in 
November  1925  (length  of  beam,  41%  inches ;  widest  spread,  30  inches)  ;  B,  buck 
antlers  from  Jenny  Creek,  Mount  McKinley  National  Park,  taken  October  25,  1920 
(length  of  beam,  51%  inches;  widest  spread,  35%   inches). 


B5473M:    B5474M 


Figure  11. — A,  Antlers  of  buck  taken  near  Nelson  Lagoon  about  1918  (dimensions  not 
recorded)  ;  B,  antlers  of  buck  taken  on  Unimak  Island,  May  10,  1925  'length  of  beam, 
43%  inches;  widest  spread,  46%  inches). 

logical  condition.  Exceptions  to  the  normal  are  not  difficult  to 
discover,  but  the  ordinary  sequence  in  antler  development  is  de- 
scribed in  the  following  paragraphs. 

MATURE    BUCKS 

Old  bucks  not  only  form  larger  and  more  massive  antlers  than 
the  females  but  also  grow  and  shed  them  earlier.  In  interior  Alaska, 
the  writer  has  found  old  bucks  late  in  April,  with  velvet  knobs 


1935] 


ALASKA-YUKON    CARIBOU 


25 


well  begun,  and  once  on  April  30  on  Unimak  Island  a  buck  was 
shot  that  had  antlers  nearly  a  foot  long.  Considerable  growth  takes 
place  during  May  and  June,  and  in  May  the  main  branches  appear. 
During  July  the  lesser  points  develop,  and  the  antlers  take  on  their 
mature  form,  although  the  tips  are  still  rounded  and  clublike. 

Throughout  summer  when  bucks  are  quiet,  feeding,  and  fatten- 
ing, their  antlers  grow  steadily.    At  this  time  they  are  tender  and 


FIGURE  12. — Unusual  antlers  taken  from  caribou  buck  at  Chena  Hot  Springs,  Alaska, 
October  15,  1920,  having  a  depression  or  "  cup  "  near  the  tip  of  shovel  (length  of 
beam,  48  inches;  widest  spread,   25%  inches). 

the  animals  guard  them  carefully.  A  big  buck  going  through  the 
spruce  woods  in  August  was  observed  moving  slowly,  swinging  his 
head  cleverly  this  way  or  that,  to  avoid  contact  with  obstructions, 
and  when  a  bush  or  limb  did  catch  in  the  curve  of  his  horns,  he 
slowly  turned  his  head  until  the  antlers  were  free.  In  August  the 
circulation  of  blood  in  the  antlers  becomes  more  sluggish,  until  the 
supply  is  practically  shut  off.    The  oldest  bucks  then  begin  to  rub 
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the  velvet,  and  in  the  last  few  days  of  August  or  the  first  of  Sep- 
tember an  occasional  one  may  be  found  with  bare  horns,  streaked 
with  blood.  Among  animals  of  old  age  the  velvet  is  shed  more  or 
less  regularly  early  in  September  (pi.  5,  B),  and  the  writer  has 
seen  old  bucks  polishing  their  horns  as  late  as  September  23.  Old 
bucks  thresh  the  bushes  and  young  spruces  with  their  antlers  until 
the  velvet  is  rubbed  off  in  bloody  strips.  On  a  still  day  the  writer 
has  often  heard  a  scraping  and  clanking  of  antlers  in  scattered 
timber  where  one  or  more  large  bucks  were  engaged  in  mimic  battle 
with  willow  bushes  or  young  spruces.  On  one  occasion  a  buck  was 
prodding  the  ground  with  his  antlers,  although  the  velvet  was 
already  gone.  When  the  velvet  has  been  disposed  of,  the  antlers  are 
still  smeared  with  blood,  but  continued  rubbing  soon  brings  them 
out  clean  and  polished,  and  the  buck  has  then  reached  his  prime. 


Figtjke  13. — Odd  antlers,  with  a  record  spread,  from  caribou  buck  taken  on  Chandalar 
River,  near  Fort  Yukon,  Alaska,  April  15,  1923  (length  of  beam.  f&Vz  inches;  widest 
spread,  71%  inches). 

The  antlers  of  mature  bucks  are  usually  shed  in  November,  the 
older  animals  shedding  first.  A  prospector  near  the  head  of 
McManus,  however,  reported  seeing  on  October  23,  1920,  five  large 
bucks,  of  which  one  had  dropped  both  antlers  and  another  had  lost 
one.     Many  bucks  also  have  been  observed  with  antlers  in  December. 

DOES    AND    IMMATURE    ANIMALS 

The  process  of  the  antler  development  of  females  and  young  males 
is  somewhat  different  from  that  of  older  bucks.  The  young  bucks 
may  carry  their  old  antlers  until  late  in  April,  while  does  carry 
theirs  until  the  middle  of  May,  some  of  them  until  June,  and  often 
a  doe  may  still  have  antlers  when  the  fawns  are  born.  Hence,  these 
animals  are  much  later  in  growing  new  horns  and  in  shedding 
velvet.  Old  does  are  likely  to  drop  the  antlers  a  little  earlier  than 
younger  ones,  just  as  old  bucks  drop  theirs  earlier  than  young  bucks, 
although  in  the  latter  case  the  difference  is  much  greater. 

It  has  been  suggested  that  the  purpose  of  the  late  shedding  of  the 
antlers  of  the  female  is  the  protection  of  the  young,  but  this  is 
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hardly  probable.  The  antlers  are  dropped  about  the  time  the  fawn 
is  born,  or  even  before,  and  in  any  case  the  hoofs  are  more  formidable 
weapons  than  the  antlers.  Furthermore,  young  bucks  and  yearlings 
carry  their  antlers  almost  as  long  as  do  the  does. 

Yearlings  and  fawns  of  both  sexes  are  also  late  in  antler  develop- 
ment, fawns,  particularly,  retaining  the  velvet  even  longer  than 
many  of  the  does. 

USE  OF  THE  BROW  TINE 

One  frequently  hears  the  opinion  expressed  that  the  well-developed 
brow  tine,  or  shovel,  of  the  caribou  is  used  by  the  animal  to  scrape 
away  snow  in  uncovering  lichens  (Thomas  Pennant,  1784,  and 
others),  and  it  seems  appropriate  to  include  the  numerous  objections 
to  this  theory :  Not  all  the  animals  have  the  shovels,  and  most  of 
the  does,  fawns,  young  bucks,  and  even  some  of  the  older  bucks  do 
not  have  them  well-developed.  The  work  of  scraping  snow  for  the 
entire  herd  would  thus  devolve  upon  a  small  number  of  animals,  and 
there  are  many  caribou  groups  without  any  adult  bucks  supplied 
with  shovels.  Furthermore,  the  brow  tine  does  not  extend  beyond 
the  muzzle  and  thus  could  only  be  used  awkwardly  by  the  animal  for 
this  purpose.  Observation  during  the  present  investigation  failed 
to  confirm  the  shovel  theory,  and  on  the  other  hand  caribou  were 
definitely  observed  scraping  with  their  front  hoofs,  in  the  charac- 
teristic manner  of  others  of  the  deer  family  that  graze  in  winter. 

TEETH 

The  teeth  of  the  caribou  are  comparatively  weak  for  so  large  a 
ruminant.  Alike  in  both  sexes,  the  dentition  consists  of  no  incisors, 
1  canine,  3  premolars,  and  3  molars  on  each  side  of  the  upper  jaw. 
The  lower  jaw  possesses  on  each  side  4  incisors,  no  canines,  3  pre- 
molars, and  3  molars — a  total  of  34  teeth.  The  canines,  though  con- 
stantly present,  are  the  least  conspicuous  of  the  teeth  and  may  be 
difficult  to  detect  in  an  uncleaned  skull.  The  incisors  are  small, 
spatulate,  and  decrease  in  size  from  the  inner  ones  outward.  The 
premolars  are  semilunar  in  general  contour;  the  molars  are  double 
semilunar  in  effect,  the  last  lower  one  having  an  additional  cusp  or 
loop  at  the  posterior  end.  The  lower  molariform  teeth  are  only 
about  half  the  diameter  of  the  upper  ones. 

SIGHT 

The  caribou's  eyesight  is  not  remarkable,  but  it  cannot  be  said  to 
be  poor.  Quickness  in  vision  is  no  doubt  somewhat  dependent  on 
the  disposition  of  the  animal.  Does,  which  at  certain  seasons  at 
least  are  more  alert  and  suspicious  than  old  bucks,  appear  to  sight 
an  enemy  more  readily  than  do  the  bucks.  When  they  have  seen  a 
strange  object,  however,  they  seem  unable  to  understand,  in  many 
cases,  just  what  it  is  and  will  stand  and  stare  at  it,  or  circle  about  it 
to  get  its  scent. 

SCENT 

The  caribou's  sense  of  smell  is  perhaps  its  greatest  gift,  for  on  this 
it  relies  for  warning  of  danger.  Many  times  the  writer  has  stood 
in  plain  view,  with  caribou  standing  around  watching  him,  drawing 
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nearer  for  a  closer  view,  retreating  in  a  sudden  flurry  of  panic,  then 
advancing  again,  gradually  edging  around  to  get  the  observer's  scent. 
Sometimes  caribou  are  persistent  in  their  efforts  to  get  the  scent 
before  they  leave.  This  persistence  is  well  illustrated  in  the  fol- 
lowing excerpt  from  the  author's  field  notes : 

I  was  crossing  au  open  hillside  when  a  doe  appeared  over  the  rise  ahead 
of  me,  less  than  100  yards  away.  We  both  stopped  where  we  were,  staring 
at  each  other.  After  a  little  she  walked  toward  me  a  few  paces  and  stared 
again.  I  grunted  like  a  calf,  but  she  paid  no  attention  to  that.  Then  she 
started  slowly  down  the  hill.  There  was  a  cross  wind,  and  she  was  making 
a  detour  to  get  my  scent.  To  prevent  this,  I  too  moved  down  hill,  slowly,  so 
as  not  to  alarm  her.  She  persisted.  So  did  I,  and  we  maneuvered  thus  until 
I  found  myself  getting  farther  down  hill  than  I  cared  to  go.  So  I  stopped 
and  allowed  her  to  have  her  way.  She  walked  slowly,  with  muzzle  extended, 
gradually  coming  around  to  my  lee.  Suddenly  she  drew  back  as  if  her  nose 
had  touclied  a  hot  iron.  Again  she  readied  out,  testing  the  air  current  com- 
ing from  me.  Again  she  gave  a  perceptible  start  and  this  time  started  off  on 
a  slow  run.  She  was  not  much  frightened,  however,  for  she  stopped  to  look 
back  several  times.  Since  she  was  going  my  way  I  followed  her,  and  in  that 
manner,  generally  200  yards  apart,  we  traveled  nearly  a  mile. 

On  many  occasions  caribou,  after  exhibiting  only  a  momentary 
panic  upon  getting  the  observer's  scent,  have  soon  quieted  down, 
but  on  the  other  hand  on  numerous  occasions  they  have  fled  in  terror 
at  the  first  scent  of  man.  Perhaps  their  reaction  to  such  stimuli  is 
dependent  on  their  recent  experiences;  animals  that  have  been  pur- 
sued will  no  doubt  be  wary  for  some  time  afterward. 

HEARING 

Apparently  the  caribou  is  not  accustomed  to  apprehend  danger 
in  sounds.  The  writer  has  shouted  at  caribou  traveling  by,  with 
the  result  that  they  merely  turned  their  heads  for  a  moment,  then 
continued  on  their  way.  It  was  only  after  repeated  shouting  that 
the  animals  finally  broke  into  a  run.  However,  one  certainly  can- 
not consider  the  caribou  entirely  indifferent  to  sound,  for  there  are 
many  exceptions.  A.  Radclyne  Dugmore,  for  instance,  records 
(1913,  facing  p.  78)  that  a  herd  was  frightened  when  the  sound 
of  his  camera  shutter  revealed  his  presence  and,  he  writes,  "  the 
badly  frightened  animals  rushed  about  in  every  direction,  some 
passing  within  arm's  length  of  me."  The  present  writer  also  has 
seen  caribou  quite  alert  to  sound  and  on  many  occasions  has  ob- 
served them  fleeing  in  terror  at  a  rifle  shot,  though  on  many  occa- 
sions a  rifle  shot  has  failed  to  disturb  them  greatly.  It  may  safely 
be  said  that  the  caribou  does  not  depend  greatly  on  hearing  and 
has  some  tendency  to  disregard  sounds,  at  least  as  a  source  of  danger 
(p.  29). 

GENERAL  HABITS  AND  TEMPERAMENT 

BEHAVIOR  IN  DANGER 

The  caribou  is  a  highly  gregarious  animal  and,  in  marked  con- 
trast to  the  solitary  and  alert  moose,  for  instance,  is  rather  easily 
approached  and  appears  somewhat  stupid.  This  is  no  doubt  due  to 
the  fact  that  among  animals  in  a  herd  there  is  a  natural  tendency 
for  each  one  to  depend  on  the  others  to  some  extent  for  detecting 
danger.    The  individual  animals  become  so  accustomed  to  hearing 
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sounds  made  by  others  nearby  that  as  a  rule  they  pay  little  atten- 
tion to  the  snapping  of  twigs  or  to  other  noises  made  by  a  hunter. 

One  day  the  writer,  starting  up  a  slope  through  the  spruce  forest, 
met  a  group  of  caribou  traveling  in  the  opposite  direction.  He 
stood  still,  and  the  animals  continued  on  their  way  unaware  and 
were  passing  at  close  range  when  he  walked  quickly  toward  the 
nearest  buck  and,  although  in  plain  sight  and  making  considerable 
noise,  approached  within  about  50  feet  of  the  animal  before  being 
detected. 

Another  incident  illustrates  the  caribou's  indifference  to  sounds 
made  by  other  members  of  a  group.  On  September  17,  1920,  a 
warm  still  day  in  the  midst  of  the  migration  period,  the  writer 
crept  within  a  few  yards  of  a  small  group  of  caribou  resting  in  a 
fringe  of  bushes  just  above  timber.  The  tips  of  a  large  pair  of 
antlers  were  visible  over  the  willow  tops.  At  one  side  lay  a  doe 
and  young  buck,  lazily  chewing  the  cud.  Presently  their  heads 
dropped,  sinking  lower  and  lower,  until  they  caught  up  with  a 
jerk.  After  nodding  sleepily  in  this  manner  for  some  time,  the 
buck  laid  his  head  flat  on  the  ground  and  apparently  went  sound 
asleep.  A  large  buck  came  down  the  slope  toward  the  drowsy 
group,  stopped  on  a  little  rise  to  look  them  over  for  a  moment, 
and  then  joined  them. 

Soon  afterward  another  buck  came  from  the  same  direction — a 
splendid  animal,  with  dark  body  and  shiny  white  neck,  feet  click- 
ing as  he  walked.  Meanwhile  the  young  buck  and  the  doe  had  not 
even  turned  their  heads  to  look  when  the  newcomers  arrived.  The 
last  big  buck  busied  himself  for  a  while  threshing  a  small  spruce 
clump  with  his  antlers,  then  yawned  and  walked  over  to  the  big 
buck  whose  antlers  could  be  seen  over  the  bushes,  and  began  prod- 
ding him  until  he  arose.  The  two  made  a  few  passes  at  each  other 
with  their  antlers,  j^awned,  and  then  began  nosing  about  on  the 
ground.  A  number  of  does,  hitherto  out  of  sight,  arose,  and  several 
young  animals  approached,  two  young  bucks  clashing  their  antlers 
frequently.  A  young  buck  and  a  doe  clashed  antlers  playfully, 
until  the  doe  ran  aside.  With  all  this  disturbance  most  of  the 
animals  were  soon  on  their  feet,  and  the  writer  made  several  photo- 
graphic exposures  before  they  were  gone  (pi.  3,  B).  It  was  clear 
that  the  animals  paid  little  attention  to  each  other.  In  fact  they 
seemed  very  unsuspicious,  and  one  went  to  sleep. 

During  these  investigations  caribou  were  frequently  found  sleep- 
ing. On  a  pleasant  evening  in  September  three  bucks  were  ob- 
served lying  on  a  high  open  slope.  One  of  them  had  lost  an  antler, 
and  as  his  head  drooped  sleepily  the  lone  antler  weighed  down  on 
one  side,  but  whenever  he  raised  his  head  he  held  it  poised  evenly. 
Once  he  lay  for  some  time  flat  on  the  ground,  head  resting  on  its 
side,  like  a  dog,  apparently  giving  in  to  sleep  without  reserve.  His 
two  companions  nodded  sleepily  for  a  time,  but  finally  raised  their 
heads  in  a  more  wakeful  attitude  and  began  chewing  the  cud. 
Eventually  the  one-horned  buck  arose,  stretched  his  legs  delib- 
erately, then  wandered  along  slowly,  soon  followed  by  the  other 
two. 

An  interesting  caribou  hunting  incident  was  related  to  the  writer 
by  a  prospector,  whose  companion,  carrying  an  ax,  came  upon  seven 
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bucks,  sleeping.  At  his  approach,  6  jumped  up  and  ran  away,  but  1 
remained  asleep.  The  man  walked  up  to  the  animal  and  for  a 
moment  considered  knocking  it  in  the  head  with  his  ax,  but  fearing 
that  he  might  only  wound  it  and  become  entangled  with  it  in  its 
struggles,  he  backed  away  and  threw  a  rock  toward  it,  at  which 
the  animal  awoke  and  fled. 

Another  instance  was  told  by  a  hunter  who  found  a  caribou  doe 
sleeping  on  a  gravel  bar  of  Delta  River:  He  walked  up  close  with 
his  camera  and  took  a  photograph  (pi.  6,  A).  Then,  putting  away 
his  camera  and  acting  on  an  impulse,  he  went  up  to  the  animal  and 
seized  her.  A  wild  struggle  ensued,  but  eventually  the  caribou  was 
secured  with  ropes,  and  with  the  help  of  others  was  brought  to  a 
barn  at  Rapids  Roadhouse,  nearby,  where  she  was  kept  for  a  while, 
then  turned  loose. 

It  is  unusual  for  a  wild  animal  to  be  so  sound  asleep  that  one  can 
walk  up  to  it  and  actually  seize  it,  yet  still  another  instance  observed 
illustrates  the  caribou's  exceptional  tendency  in  this  regard.  Travel- 
ing with  two  others  along  the  edge  of  a  lava  bed  on  Unimak  Island, 
on  May  8,  1925,  the  writer  spied  a  yearling  caribou  a  little  to  one 
side.  As  it  appeared  to  be  sound  asleep,  curled  up  like  a  resting 
dog,  two  of  the  men  walked  to  within  a  few  feet  of  it,  preparing  to 
capture  it.  The  animal  awoke,  stared  in  bewilderment  for  a  moment, 
then  bounded  away.  It  was  a  little  awkward  in  its  gait  at  first,  giv- 
ing the  impression  that  it  was  injured  or  diseased,  but  it  soon  lim- 
bered up.  Probably  the  animal  had  been  lying  there  long  enough 
to  become  somewhat  stiffened. 

In  general,  does  are  more  alert  and  more  active  than  old  bucks; 
hence,  a  traveling  band  is  generally  headed  by  a  doe,  or  a  young  buck. 
Whenever  a  band  appeared  suddenly  during  the  writers  investiga- 
tion, it  was  generally  the  silhouetted  form  of  a  doe  that  was  first  seen 
topping  a  rise.  When  a  band  is  fleeing  from  danger,  the  big  mon- 
archs  of  the  herd  are  likely  to  lag  behind,  even  a  fawn  sometimes 
keeping  the  lead  for  a  short  distance.  The  big  bucks  become  very 
fat  in  summer  and  early  fall,  and  when  flight  is  necessary  they  are 
outdistanced  by  other  members  of  the  herd.  Furthermore,  besides 
being  more  deliberate  in  movement  and  less  nimble  than  the  does 
and  the  young,  they  are  often  less  apprehensive  of  danger. 

The  behavior  of  caribou  in  the  presence  of  danger  is  further  illus- 
trated by  the  following  incident :  A  doe  in  the  lead  of  a  band  of 
caribou  topping  a  rise  stopped  upon  observing  the  writer  standing 
in  the  open.  The  others  crowded  up,  uncertain  what  the  danger 
was.  When  the  lead  doe  turned  her  head  a  moment,  the  writer  man- 
aged to  slip  behind  a  rock,  worked  out  of  sight  down  the  hill,  and 
by  a  detour  came  up  at  one  side  of  the  group,  still  standing  in  un- 
certainty, looking  for  the  object  that  had  stopped  the  lead  doe. 
Some  became  uneasy  with  the  suspense.  A  doe,  seized  with  panic, 
dashed  wildly  over  the  back  trail  but  soon  returned  to  her  com- 
panions, before  she  had  any  big  following.  There  were  a  few  false 
starts,  alternating  with  a  nervous  survey  in  all  directions  by  the 
huddled  group.  Then  one  started  down  hill,  more  followed,  and  in  a 
few  moments  the  whole  band,  having  given  way  to  its  fears,  was 
dashing  down  the  slope  toward  the  timbered  valley. 
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.4,  Caribou  doe,  fast  asleep,  later  captured  before  it  awoke  (photo  by  Frank  Glaser).     B,  The  caribou 

is  an  excellent  swimmer. 
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A,  Lichens  palatable  to  caribou—  Cladonia  alpestris  growing  above  C.  amaurocraea  celatea.    B,  C.  s.  sylva- 
tica,  a  favorite  lichen  of  the  caribou. 
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Another  time  the  writer,  walking  on  an  open  ridge,  sighted  a  band 
of  caribou  approaching  at  a  little  distance  but  disappearing  momen- 
tarily in  a  little  dip  in  the  ridge.  The  camera  was  at  hand ;  but  there 
was  no  cover,  and  the  caribou  would  come  over  the  nearest  knoll  in  a 
few  moments.  Rushing  down  the  slope  to  a  stunted  spruce  the  writer 
thrust  a  limb  down  inside  his  coat  collar  at  the  back  of  the  neck,  stuck 
a  limb  in  each  breast  pocket,  hurried  back  to  the  ridge  top,  and  had 
just  squatted  in  their  path  when  the  caribou  appeared  in  view.  As 
they  filed  by,  at  a  distance  of  75  feet,  some  glanced  a  little  suspi- 
ciously and  others  paid  no  attention  while  two  photographic  expo- 
sures were  made.  Last  of  all  came  an  old  buck.  The  moment  he 
came  in  sight  he  gave  a  start  and  stared,  but  as  the  writer  remained 
motionless,  his  suspicions  were  allayed  and  he  went  on  with  quickened 
pace. 

Caribou  frequently  show  a  headstrong  determination  in  emergency, 
brought  out  in  a  manner  sometimes  recalling  similar  habits  of  the 
prong-horned  antelope.  Once  while  traveling  with  dog  team  over  an 
undulating  niggerhead  flat,  the  writer  coming  over  a  rise  frightened 
a  band  of  caribou,  and  the  animals  sped  away  on  a  course  somewhat 
parallel  with  that  of  the  team.  The  dogs  raced  at  full  speed  along 
the  trail,  eager  to  head  off  the  caribou,  which  seemed  equally  de- 
termined to  cross  the  trail  ahead.  After  a  while,  however,  veering 
a  little,  the  band  got  out  of  the  way,  and  the  dogs  could  once  more 
be  managed. 

Panic  in  a  herd  was  observed  during  attempts  to  capture  wild 
caribou  for  domestication  experiments,  undertaken  by  an  operator 
on  Chena  River.  One  morning  when  a  herd  came  along  a  lead  fence 
headed  for  the  corral,  the  writer  stood  alone  not  far  from  the  open 
gate,  waiting  for  the  animals  to  pass.  The  lead  doe,  full  of  sus- 
picion, stopped  squarely  in  the  gate  opening,  and  others  crowded 
around  her.  Presently  she  started  back  down  the  hill.  This  was  the 
crucial  moment.  The  writer  dashed  out,  shouting,  hoping  to 
frighten  the  animals  back  into  the  corral,  but  so  strong  was  their 
determination  that  most  of  them,  escaping  down  the  hill,  ran  by  at 
very  close  range,  some  so  near  that  the  writer  felt  a  little  uncom- 
fortable. This  and  similar  experiences  indicate  convincingly  that 
often  when  caribou  are  alarmed  they  have  a  tendency  to  flee  in  the 
direction  from  which  they  came. 

During  the  excitement  at  this  corral  a  doe  and  a  young  buck 
became  overheated  and  somewhat  trampled  by  the  others,  and  were 
unable  to  go  far.  This  was  in  September.  They  died  a  few  days 
later,  although  water  and  food  were  taken  to  them  each  day.  Of  4 
fawns  captured,  1  escaped,  2  died  within  48  hours,  and  the  fourth 
recovered  and  became  tame.  The  animals  had  been  running  about 
wildly  trying  to  escape  from  the  corral,  leaping  at  the  bars. 

At  another  time  the  writer  during  a  period  of  unsually  hot  wea- 
ther in  August  caught  a  fine  vigorous  buck,  together  with  a  doe  and 
a  fawn.  The  two  latter  were  easily  roped  and  subdued,  but  they 
suffered  so  much  from  overexertion  that  they  were  released  after  a 
day  or  two,  in  the  hope  that  they  might  recover  when  given  their 
freedom.  The  buck  had  been  subdued  only  after  a  considerable 
struggle,  and  as  he  was  quite  pugnacious  he  was  dehorned.    He  was 
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left  overnight  in  the  corral,  with  a  rope  trailing  from  a  halter.    Next 
morning  he  was  dead. 

These  instances  show  that  when  cornered  or  close  pressed  the 
caribou  become  wild  with  terror.  If  free  to  escape,  they  gallop 
madly  at  breakneck  speed  over  rocks  or  any  ground  that  intervenes. 
And  their  exhaustion  is  sometimes  extreme. 

CURIOSITY 

Curiosity  is  a  strong  trait  in  the  caribou.  The  writer  has  had  a 
young  buck  approach  on  the  run  until  near  enough  for  its  eyes  to 
be  seen  in  some  detail.  One  day  in  July,  on  the  Alaska  Peninsula, 
a  buck  was  spied  lying  on  the  flat  grassland  bordering  a  lagoon.  As 
there  was  no  cover  of  any  kind  for  stalking,  the  writer  in  plain  view 
walked  slowly  toward  the  animal.  Presently,  sensing  danger,  the 
animal  got  to  its  feet.  The  writer  continued  moving  leisurely,  but 
in  a  stooping  posture,  swinging  his  hands  before  him  as  though  trav- 
eling on  all  fours  and  taking  care  to  keep  his  direction  of  travel  in 
a  line  that  would  pass  a  little  to  one  side  of  the  animal.  The  buck 
watched  curiously,  began  to  feed  a  little,  but  stopped  again  to  watch 
the  figure  hunching  along.  Whenever  it  became  a  little  restless  the 
writer  veered  away  for  a  time,  until  the  buck  was  reassured.  In 
this  manner  it  was  possible  to  get  within  long  rifle  shot,  before  the 
animal  escaped. 

COMMUNICATION 

Generally  the  only  sound  emitted  by  the  caribou  is  a  low  coughlike 
grunt  usually  given  by  a  fawn  or  its  mother.  The  surviving  fawn 
whose  capture  was  described  on  page  31  became  tame  in  less  than 
10  days  and  became  so  attached  to  the  owner  that  it  hardly  let  him 
out  of  its  sight.  When  the  owner,  working  about  the  pasture  fence, 
sometimes  disappeared  from  view  behind  bushes  or  trees,  the  little 
caribou  would  run  about  with  continued  grunting  until  the  "  foster 
parent "  reappeared.  In  the  wild  this  call  apparently  is  used  prin- 
cipally on  similar  occasions,  between  does  and  their  young. 

Several  times  the  writer  has  heard  caribou  emit  a  grunting  sound 
shorter,  lower,  and  more  guttural  than  this  call,  never  heard  plainly 
but  reminding  him  of  the  low  grunts  given  by  captive  bison.  Once 
this  was  done  by  a  young  buck,  walking  away  after  being  disturbed. 
Another  time  the  sounds  came  from  a  traveling  band  of  caribou, 
and  it  seemed,  but  not  certainly,  that  they  were  produced  by  the 
males. 

No  doubt  caribou  ordinarily  communicate  by  actions  and  attitudes. 
No  gestures  can  be  described  as  intended  to  convey  an  idea,  but  the 
normal  actions  of  an  animal  in  the  pursuance  of  its  own  intentions 
are  keenly  interpreted  by  others,  and  there  is  thus  little  need  for 
'•  conversation."  If  one  sights  danger,  its  attitude  is  likely  to  warn 
the  others  and  they  too  will  be  on  guard,  seeking  the  cause  of  alarm. 
If  one  animal  approaches  another,  some  mannerism  tells  the  other 
whether  it  is  with  hostile,  friendly,  or  neutral  intent — whether  for 
a  friendly  bout  with  antlers  in  the  case  of  young  bucks,  a  wrangle 
over  a  choice  bed  in  the  snow,  or  nothing  in  particular. 

The  white  rump  patch  may  serve  as  a  signal  for  recognition, 
although    probably   used    unconsciously.    When    taking   flight,   the 
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animal  holds  the  tail  vertically  and  .the  patch  of  white  about  its 
base  is  more  fully  revealed.  This  feature  is  not,  however,  so  fully 
specialized  as  in  the  white-tailed  deer  or  the  prong-horned  antelope. 
An  experience  on  Chena  River  indicates  the  possibility  that  the 
white  rump  patch  is  actually  useful  for  recognition.  Returning  to 
camp  through  the  woods,  after  dark,  and  relying  on  the  familiar 
contour  of  the  skyline  for  guidance,  the  writer  was  having  great  dif- 
ficulty in  avoiding  bushes  and  trees.  Suddenly  after  a  loud  crash 
in  the  brush  ahead,  there  was  a  faint  gleam  of  white — the  rump 
patch  of  a  caribou.  The  animal  did  not  go  far,  but  upon  being  ap- 
proached it  again  made  a  short  rush,  though  evidently  it  was  not 
inclined  to  go  far  in  the  darkness.  All  that  could  be  made  out, 
aside  from  a  vague  shadowy  impression,  was  the  faintly  gleaming 
white  rump. 

GAIT 

In  walking,  the  caribou  somewhat  resembles  other  deer,  but  its 
gait,  of  course,  has  attitudes  and  peculiarities  characteristic  of  cari- 
bou. In  many  cases  the  hind  foot  registers  exactly  in  the  track  of 
the  front  foot;  at  other  times  it  covers  half  of  it;  or  it  may  form 
a  distinct  track  behind  that  of  the  front  foot.  The  neck  is  held 
nearly  horizontal,  the  head  even  with  or  below  the  line  of  the  back, 
with  muzzle  depressed.  Especially  noticeable  is  the  clicking  sound 
produced  by  the  tendons  of  the  foot. 

When  in  a  hurry  the  caribou  breaks  into  an  easy  trot,  a  gait  ac- 
companied by  an  attitude  and  little  mannerisms  characteristic  of  this 
animal,  presenting  a  picture  somewhat  difficult  to  put  into  words. 
There  is  a  buoyant  swing,  with  elastic,  vigorous  recovery  of  the 
muscles;  the  hind  feet  swing  high  and  wide  at  every  step,  and  the 
head,  which  in  walking  is  held  at  a  slight  angle  toward  the  ground, 
is  raised  high  and  held  horizontal.  This  is  the  gait  for  long-distance 
running. 

When  alarmed  at  close  range  the  caribou  breaks  into  a  gallop 
much  like  that  of  a  horse.  This  gait  is  exhausting,  and  not  long 
continued.  In  fall  particularly,  a  fast  run  soon  winds  a  caribou, 
especially  big  bucks  in  fat  condition.  The  writer  has  seen  old  bucks, 
after  hurrying  up  a  hill,  badly  winded,  mouth  open,  and  tongue 
lolling.  In  fact,  caribou  may  become  so  frightened  and  exhausted 
that  their  condition  is  serious.  This  is  particularly  true  when  an 
animal  is  captured  in  an  enclosure  (p.  31). 

An  interesting  little  habit  was  noticed  on  many  occasions  among 
frightened  caribou  that  had  sighted  human  beings.  Convinced  of 
the  danger  and  about  to  flee,  the  animal  would  rise  on  its  hind  legs 
in  a  preliminary  bound,  somewhat  similar  to  the  "  spy  hop  "  of  the 
jack  rabbit,  sometimes  pivot  part  way  around,  and  then  speed  away 
at  the  usual  gallop.  Usually  it  was  an  old  buck  that  did  this,  but 
on  some  occasions  a  doe  made  this  initial  leap  in  her  flight. 

JUMPING  ABILITY 

One  seldom  has  an  opportunity  to  observe  the  jumping  ability  of 
a  caribou.  One  incident  during  these  investigations,  however,  at  a 
time  when  caribou  were  held  in  a  trapping  corral,  served  to  indi- 
cate to  some  extent  their  jumping  power.     The  enclosing  fence  was 
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built  of  rails  lashed  to  posts  by  wire.  The  animals  had  been  left  in 
the  enclosure  overnight,  but  the  next  morning  it  was  found  that  all 
but  about  a  dozen  out  of  50  had  escaped  by  jumping  over  the  fence, 
and  the  last  of  the  big  fat  bucks  was  seen  going  over.  The  top  rail, 
where  the  animals  had  crossed,  was  52  inches  from  the  ground.  This 
is  probably  about  as  high  as  the  caribou  can  jump,  for  there  was  an 
abundance  of  hair  on  the  rail  where  the  animals  had  crossed,  and  a 
few  were  still  in  the  corral.  Of  those  that  had  escaped  there  had  been 
old,  white-necked  bucks,  as  well  as  does  and  younger  animals  of 
various  ages. 

SWIMMING 

The  caribou  is  an  excellent  swimmer,  floating  high  in  the  water 
(pi.  6,  B),  but  in  Alaska  practically  the  only  opportunity  for 
swimming  occurs  when  the  migrating  herds  encounter  the  Yukon, 
Tanana,  and  a  few  other  streams,  or  lakes. 

BREEDING  HABITS 

After  quietly  feeding,  fattening,  and  growing  antlers  (p.  17)  dur- 
ing summer,  the  caribou  buck  by  September  has  accumulated  the 
maximum  quantity  of  fat,  which  lies  on  the  back,  sometimes  2  or  3 
inches  thick.  Ever  since  spring  the  animal  has  been  growing  fat  in 
preparation  for  the  exhausting  activity  of  the  rutting  season.  The 
greatest  thickness  lies  over  the  rump,  near  the  base  of  the  tail,  and 
the  entire  layer  is  roughly  wedge-shaped,  tapering  anteriorly  until 
it  disappears  as  a  thin  sheet  near  the  shoulders.  Considerable  fat 
appears  also  in  the  abdominal  cavity — in  the  omentum,  about  the 
kidneys,  as  in  other  animals — but  the  back  fat  is  especially  well 
developed  in  the  caribou. 

Another  development  in  old  bucks  at  this  time  is  the  great  enlarge- 
ment of  the  neck,  which  becomes  greatly  swollen,  far  beyond  its 
usual  size.  Does  also  become  fat  at  this  season,  but  not  to  the  same 
extent  as  the  old  bucks.  Young  males  are  in  about  the  same  condi- 
tion as  the  does,  without  the  enlargement  of  the  neck,  and  fawns 
have  very  little  fat. 

There  used  to  be  a  rule  among  old-time  market  hunters  that  an 
old  buck  is  likely  to  be  "  strong  "  and  unfit  for  food  at  any  time 
after  September  20,  a  sure  indication  of  the  near  approach  of  the 
rut.     Soon  after  that  date  old  bucks  begin  to  fight. 

The  writer  has  never  witnessed  a  serious  battle  between  caribou  and 
has  not  received  much  first-hand  information.  It  is  clear,  however, 
that  hard  fighting  does  take  place,  since  locked  antlers  have  often 
been  found,  indicating  a  form  of  tragedy  that  is  common  also  among 
deer  and  moose.  On  one  occasion  the  writer  watched  a  group  of 
caribou,  including  one  or  two  old  bucks  and  three  younger  males 
with  superabundant  energy.  Frequently  two  of  the  younger  bucks 
indulged  in  a  sparring  match,  and  sometimes  all  three  were  poking 
at  each  other,  heads  together,  in  a  three-sided  contest.  It  was  clear 
that  they  were  not  in  earnest,  but  were  only  giving  vent  to  pla}7ful 
exuberance.  An  old  buck  nearby  paid  not  the  slightest  heed  to  them, 
except  that  when  one  came  too  near,  the  old  fellow  would  "  shoo  "  the 
youngster  away,  with  a  threatening  gesture. 
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In  October  the  rut  is  on  in  earnest.  The  big  bucks  then  herd  up 
the  does  and  run  about  ceaselessly,  much  of  the  time  neglecting  to 
eat.  They  begin  to  lose  flesh,  and  by  the  time  the  rutting  season  is 
over,  about  the  last  of  October,  the  reserve  fat  is  gone  and  the  ani- 
mals have  spent  their  energy  for  the  season.  Winter  is  begun  in  poor 
flesh.  Thus  the  great  development  of  fat  in  autumn  is  not  for  win- 
ter protection  but  is  consumed  during  the  mating  season  and  ap- 
parently is  provided  for  that  purpose.  It  is  significant  that  young 
animals  that  do  not  breed,  but  have  to  face  the  winter  in  company 
with  their  elders,  do  not  develop  excessive  fat. 

There  is  difference  of  opinion  as  to  whether  the  old,  fighting  bucks 
or  the  younger  males  are  the  chief  breeders.  Some  observers  in 
Alaska  have  maintained  that  while  the  old  herd  leaders  are  fighting, 
keeping  the  does  rounded  up,  many  of  the  does  are  served  by  younger 
bucks.  Observations  made  during  the  present  investigation  are  in- 
conclusive on  this  point.  Judging,  however,  from  the  appearance  of 
old  bucks  during  the  rut,  their  swollen  necks,  fat  accumulations,  and 
other  special  developments  at  that  time,  one  is  led  to  the  conclusion 
that  they  render  most  of  the  service. 

Throughout  winter  caribou  remain  poor  in  flesh,  but  early  in  spring 
some  of  them  begin  to  pick  up,  and  does  in  fair  condition  were 
observed  in  February.  In  April  and  early  in  May  barren  does  are 
likely  to  be  in  good  flesh  and  are  sought  by  hunters  for  meat.  Does 
with  fawns,  however,  are  still  in  poor  condition.  Indeed,  it  is  not 
until  July  that  any  considerable  numbers  have  begun  definitely  to 
accumulate  fat.  Very  fat  bucks  are  generally  not  met  with  until 
August,  when  they  are  once  more  laying  up  stores  to  carry  them 
through  the  rutting  season. 

Sometime  during  winter  the  does  and  bucks  become  segregated. 
A  spring  migration  observed  at  Tanana  Crossing  (p.  72),  for  in- 
stance, consisted  almost  entirely  of  does  with  fawn.  In  spring,  as 
the  fawning  time  approaches,  it  appears  that  the  yearlings  are  cast 
adrift  to  shift  for  themselves.  Thus  on  May  24, 1922,  the  writer  found 
a  band  of  eight  yearlings  by  themselves,  in  a  locality  where  does  were 
also  seen  with  their  fawns.    Other  bands  consisted  of  older  bucks. 

FAWNS 

Fawns  of  caribou  are  born  from  about  May  15  to  June  15,  about  a 
month  later  than  the  fawns  of  reindeer,  which  usually  arrive  be- 
tween April  15  and  May  15,  though  the  writer  has  one  record  of  a 
reindeer  calf  born  on  April  6. 

The  young  caribou  is  precocious.  Apparently,  soon  after  the  little 
animal  has  become  dry  after  birth  it  is  on  its  feet  and  able  to  follow 
its  mother.  On  one  occasion,  on  May  21,  1922,  a  doe  with  a  fawn 
no  more  than  2  or  3  days  old  fled  upon  being  approached,  the  little 
one  on  wobbly  legs.  Thinking  that  it  might  be  possible  to  catch  the 
young  animal  and  obtain  a  photograph,  the  writer  followed  on  the 
run,  up  hill,  but  was  soon  outdistanced.  Though  the  fawn  once  got 
into  a  snowdrift,  and  capture  again  seemed  imminent,  the  doe  re- 
turned to  her  offspring  and  by  her  presence  encouraged  its  efforts. 
Before  it  could  be  reached,  the  little  one  floundered  through  the  snow, 
and  both  animals  disappeared  over  the  hilltop. 
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No  data  are  available  to  show  when  the  fawn  first  feeds  on  vegeta- 
tion, but  probably  it  begins  very  soon  to  eat  other  things  to  supple- 
ment its  mother's  milk.  Nursing  continues  throughout  the  summer, 
no  doubt  in  diminishing  degree,  but  one  doe  killed  on  September  23 
had  milk  in  the  udder  and  her  fawn  was  for  many  hours  reluctant 
to  leave  the  place.  One  observer  stated  that  he  had  seen  fawns  suck- 
ing in  the  latter  part  of  August,  without  interference  by  the  doe.  He 
had  also  seen  them  attempt  to  suck  about  the  middle  of  September, 
but  at  such  times  the  doe  would  kick  and  turn  on  her  offspring  with 
her  antlers.  Probably  the  fawns  are  weaned  by  the  time  the  rut  is 
on,  although  more  information  is  needed  on  this  point. 

FOOD  HABITS 
IMPORTANCE  OF  LICHENS 

It  has  been  customary  to  consider  the  food  of  the  caribou  as  con- 
sisting more  or  less  exclusively  of  lichens,  or  "  reindeer  moss."  While 
lichens  are  an  important  item,  they  are  not  required  throughout  the 
year,  nor  are  they  indispensable  if  a  proper  substitute  is  available. 

In  the  stomach  contents  examined,  Cladonia  heMiflora  and  0.  syl- 
vatica  have  been  identified  specifically,  as.  well  as  Cetraria  cueullata 
and  Thamnolia  vemiicularis.  Of  the  large  group  of  lichens  avail- 
able, those  of  the  genus  Cladonia  are  best  suited  to  the  caribou's 
taste  (pi.  7).  Wherever  caribou  have  been  feeding  persistently, 
Cladonia  is  the  prevailing  lichen.  In  the  spring  of  1922  bands  of 
caribou  were  feeding  in  the  hills  at  the  head  of  Jarvis  Creek,  in  the 
Delta  River  region,  where  extensive  snow  banks  still  lingered.  Cla- 
donia was  the  chief  lichen  type  present.  Below  the  front  of  the 
range  lay  a  wide,  open  flat,  bearing  a  rich  growth  of  lichens,  chiefly 
Cetraria*  probably  C.  cucuttata.  Although  a  few  caribou  were  ob- 
served here,  the  forage  was  essentially  untouched,  while  on  the  nearby 
higher  slopes  Cladonia  clearly  showed  that  it  was  grazed. 

The  caribou's  craving  for  lichens  is  well  known  and  has  been  illus- 
trated in  various  ways.  Even  in  summer  when  seeking  other  food, 
a  caribou  will  stop  and  eagerly  feed  on  any  lichen  patch  encountered 
and  is  loath  to  leave. 

Those  who  have  had  experience  shipping  reindeer  from  Europe 
have  found  it  desirable  to  provide  lichens,  at  least  during  transit. 
In  captivity  it  is  difficult  to  wean  a  caribou  from  the  lichen  diet, 
and  to  do  so  it  becomes  necessary  for  a  time  to  deny  it  other  food. 

In  the  summer  of  1923  the  writer  had  excellent  opportunity  for 
several  weeks  to  observe  the  food  preferences  of  a  captive  buck.  The 
animal  was  kept  on  a  halter  with  a  50-foot  rope,  tethered  to  a  heavy 
pole.  A  supply  of  lichens  had  been  gathered  in  sacks,  and  when  the 
summer  food  had  withered  to  some  extent  the  lichens  were  fed.  The 
eagerness  with  which  this  buck  came  running  when  a  supply  of  this 
food  was  in  sight  reminded  one  of  the  actions  of  a  horse  offered  oats. 

YEAR-ROUND  FOOD 

To  supplement  evidence  obtained  from  field  observations,  stomach 
contents  from  a  number  of  caribou,  representing  various  seasons  of 
the  year,  were  preserved  and  later  examined  by  F.  P.  Metcalf  and 
Charles  C.  Sperry,  of  the  Biological  Survey's  Food  Habits  Research 
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A,  Caribou  winter  range  on  Yukon-Tanana  upland.     B,  Winter  range  in  Mount  McKinley  National  Park. 
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/I,  Caribou  on  winter  range.    B,  Keindeer  doe  eating  a  shed  antler. 
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unit.  The  result?,  shown  in  table  3,  indicate  that  grasses  and  lichens 
constitute  the  principal  items  in  the  caribou's  bill  of  fare,  followed 
by  mosses,  willows,  B  etui  a  rotundifolia,  Vaccinium  vitis-idaea  in 
smaller  proportion,  and  a  number  of  other  plants  in  very  small 
quantities,  although  most  of  these  are  persistently  eaten. 

Statistics  of  the  kind  shown  in  table  3,  when  based  on  relatively 
few  stomach  examinations,  may  be  misleading  if  considered  inde- 
pendently of  field  observations.  It  is  particularly  true  in  this  case, 
for  from  9  to  40  percent  of  the  stomach  contents,  varying  with  the 
specimens,  consisted  of  material  that  could  not  be  identified.  In 
order  to  make  clear  the  necessity  of  correlating  these  figures  with 
conditions  in  the  field,  certain  facts  should  be  noted.  Stomachs  col- 
lected in  September  held  a  high  percentage  of  lichens — 10y2  percent. 
These  animals  were  killed  during  migration  at  the  head  of  Chena 
River,  in  a  region  rich  in  lichens,  and  in  particular  localities  where 
this  food  was  available.  On  the  other  hand,  on  Unimak  Island, 
where  some  of  the  animals  were  killed,  lichens  are  not  available  ex- 
cept in  small  quantities  and  were  represented  in  stomachs  by  0  to 
8  percent  of  the  contents.  In  other  words,  because  the  available  food 
supply  for  the  animal  in  the  locality  in  which  it  happens  to  be  feed- 
ing affects  the  percentage  of  the  various  items,  the  contents  of  a  lim- 
ited number  of  stomachs  will  not  always  show  the  animal's  prefer- 
ence. In  the  case  of  the  grass  listed,  an  important  item,  it  should 
be  noted  that  there  is  a  difference  in  palatability  in  summer  and 
winter. 

To  present  more  clearly  the  caribou's  food  habits,  it  will  be  best 
to  follow  it  through  the  seasons,  noting  its  choice  as  the  several 
plants  become  available. 

WINTER  FOOD 

Winter  is  the  lean  season  for  caribou,  as  for  other  ungulates.  At 
that  season  there  is  little  variety,  and  the  food  is  more  or  less  cov- 
ered with  snow  (pis.  8  and  9,  A).  Examination  of  stomach  contents 
indicates  that  grasses  are  then  eaten  in  large  quantities,  but  lichens 
are  important. 

Winter  feeding  grounds  are  sought  in  fall  after  the  heavy  frosts 
have  begun  to  kill  the  green  vegetation.  In  Mount  McKinley  Na- 
tional Park,  where  the  summer  food — the  green  grasses — occurs  most 
plentifully  on  the  high  slopes  and  the  lichens  are  more  plentiful  in 
the  lower  hills,  the  change  of  diet  was  made,  in  some  instances  at 
least,  with  the  first  early  snowfall.  The  caribou  forsook  the  high- 
lands early  in  September  in  1922  and  1923,  when  the  snow  came. 
In  1922  snow  fell  on  August  29.  In  each  case  this  early  snow,  which 
was  confined  to  the  mountains,  later  disappeared,  but  many  of  the 
caribou  had  gone  to  the  lower  hills,  although  a  few  stragglers  were 
still  found  in  the  high  mountains.  Early  in  August  the  vegetation 
began  to  turn  yellow.  A  willow  limb  here  and  there,  a  few  clumps 
of  Arctous  alpina,  or  blueberry  bushes,  showed  yellow  and  red. 
Later  in  the  month,  and  early  in  September,  pure  green  vegetation 
was  apparent  only  in  swampy  spots,  recesses  of  the  hillsides  where 
seepage  was  working  out  toward  the  main  stream.  Such  green 
"  oases  "  are  utilized  to  the  last  by  the  caribou  that  linger  in  the 
higher  valleys. 
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In  fall,  before  the  heavy  snows,  there  is  still  some  variety.  In 
addition  to  the  lichens,  and  the  grasses,  which  constitute  the  bulk  of 
the  food,  willow  leaves  are  eaten  to  some  extent,  as  well  as  the  leaves 
of  dwarf  birch,  and  various  other  plants  that  are  still  attractive  to 
the  animals.  After  the  rutting  season,  when  the  deep  snow  covers 
the  ground,  the  caribou  seem  more  inclined  to  remain  in  a  definite 
area.  Midwinter  is  probably  the  season  of  least  wandering  for  these 
restless  animals.  On  Post  Kiver,  in  the  Rainy  Pass  region,  which 
was  visited  in  February  1922,  the  writer  found  a  herd  living  con- 
tentedly in  a  small  range  of  rounded  hills,  apparently  permanent 
winter  range.  The  animals  had  dug  deep  pits  in  the  snow  to  reach 
the  lichens,  bits  of  which  lay  scattered  in  the  vicinity  of  these  exca- 
vations. The  snow  on  these  feeding  grounds  was  packed  hard  by 
the  trampling  of  many  caribou. 

In  other  localities  certain  spots  are  known  to  be  favorite  winter 
feeding  grounds  for  caribou.  There  is  such  a  spot  in  Mount  McKin- 
ley  Park,  adjacent  to  Stony,  Clearwater,  and  Moonlight  Creeks, 
and  local  residents  no  doubt  can  name  many  such  areas  that  are 
especially  attractive  to  the  caribou.  On  the  headwaters  of  Chatanika 
River,  the  hills  at  the  head  of  Nome  Creek  are  a  favorite  resort.  All 
through  the  areas  occupied  by  caribou  are  special  localities  that  are 
persistently  sought  by  these  animals.  A  characteristic  feature  of 
such  spots  is,  of  course,  the  presence  of  lichens. 

In  some  parts  of  Alaska  excessive  snowfall  is  a  barrier  to  caribou 
distribution  in  winter.  On  the  south  slopes  of  the  Alaska  Range  the 
snowfall  is  so  heavy  that  both  caribou  and  mountain  sheep  usually 
must  retreat  to  the  north  slopes,  where  the  precipitation  is  much 
less.  Another  factor  is  wind.  Slopes  that  are  swept  nearly  bare  of 
snow  furnish  readily  available  food.  Such  conditions  prevail  in 
many  parts  of  the  north  slope  of  the  Alaska  Range,  in  the  Brooks 
Range,  and  in  other  parts  of  interior  Alaska.  The  caribou  do  not 
hesitate  to  descend  to  the  spruce  woods,  however,  and  paw  through 
considerable  snow  after  the  lichens.  And  there  is  a  certain  amount 
of  wandering  from  one  mountain  to  another,  across  a  valley,  or 
along  the  ridges,  some  indulgence  in  the  wanderlust  so  characteristic 
of  this  animal. 

In  some  cases  lichens  are  not  available,  summer  or  winter,  and  it 
may  be  puzzling  to  determine  how  the  animals  overcome  such  a 
difficulty.  According  to  Robert  Brown  (1868,  p.  355)  the  caribou's 
food  in  Greenland — 

consists  chiefly  of  various  species  of  Empetrum,  Vaccinium,  Betula,  etc. ;  and 
I  can  hardly  think  that  the  traditional  "reindeer  moss"  (Cladonia  of  various 
species)  forms  any  great  portion  of  its  subsistence,  as  that  lichen  is  nowhere 
found  in  Greenland  in  such  quantities  as  to  afford  food  for  any  animal. 

A  similar  condition  obtains  on  the  greater  part  of  Alaska  Penin- 
sula and  Unimak  Island.  W.  R.  Smith,  of  the  United  States  Geo- 
logical Survey,  informed  the  writer  that  on  the  peninsula  he  had 
found  lichens  only  in  the  rolling  country  northeast  of  Becharof 
Lake.  At  the  western  end  of  the  peninsula  and  on  Unimak  Island 
the  writer  found  no  lichens  in  appreciable  quantity,  and  in  this. 
region  such  food  could  not  be  depended  on  by  the  caribou.  Brown's 
statement  of  conditions  in  Greenland,  however,  as  well  as  the 
writer's  personal  observations  in  Alaska,  show  that  the  caribou  do 
find  substitutes  for  lichens., 
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A  study  of  certain  areas  on  Unimak  Island,  above  the  tide  flats, 
on  land  which  might  be  classed  as  typical  tundra,  brought  out  the 
fact  that  the  vegetation  was  composed  largely  of  four  types,  as  fol- 
lows: Empetrum  nigrum,  40  percent;  true  mosses,  30  percent; 
grasses,  10  percent;  and  Arctostaphylos  uva-ursi,  6  percent.  Where 
lichens  are  absent,  but  caribou  present,  these  plants  are  unusually 
plentiful.  Examination  of  stomach  contents  (table  4)  shows  that 
this  is  the  winter  food,  and  observations  made  during  this  investiga- 
tion confirm  these  statistics.  Late  in  April  and  early  in  May,  when 
these  observations  were  made,  essentially  winter  conditions  still  pre- 
vailed as  far  as  vegetation  was  concerned.  Practically  the  only 
new  vegetation  consisted  of  low  green  bunchy  growths  just  appear- 
ing, C  oelopleurum  gmelini  and  Heracleum  laiiatum,  one  or  both  of 
which  were  being  eaten  by  the  caribou. 

Table  4. — Stomach  contents  of  caribou  from    Unimak  Island,  Alaska 


Animal 


Male  collected  on  Apr.  30,  1925  ' 

Do 

Blind  yearling  buck  collected  on  May  9,  1925 


Grass  (in- 
cluding 

Poa) 


Percent 
82 
5 
GO 


Empetrum 
nigrum 


Percent 

i; 
(?) 


Arcto- 
staphylos 

uva-urxi 


Percent 
3 
*  05 
4 


Lichens 


Pcrc:nt 
(s) 


1  Stomach  contents  included  also  1  seed  of  Coeloplcurum  gmelini,  a  few  leaves  of  Polygonum,  and  a  trace 
of  moss  (Aulaconium) . 

2  Trace. 

3  Trace;  a  few  leaves. 
*  Leaves  and  stems. 

On  May  9  a  blind  yearling  was  found  and  watched  for  some  time 
(pi.  4,  A).  The  animal  stumbled  about  awkwardly  but  had  evi- 
dently managed  to  live  a  long  time  without  sight.  It  could  be  ap- 
proached within  a  few  feet,  close  enough  to  observe  the  eyes  clearly 
and  see  that  portions  of  the  iris  protruded  through  the  cornea.  Oc- 
casionally the  animal,  hearing  the  approach,  would  dash  off  in  a 
panic  but  each  time  it  soon  stopped  because  of  difficulty  in  finding  its 
footing. 

To  all  appearances,  this  animal  was  grazing  much  as  any  other 
caribou  would.  It  offered  a  striking  illustration  of  the  use  of  smell 
in  finding  food.  On  one  occasion  the  animal  had  become  suspicious 
of  the  writer's  presence  and  started  off  on  a  short  flight,  but  just  as 
it  was  getting  under  way  its  nose  passed  over  a  small  patch  of 
Arctostaphylos  uva-ursi.  Immediately  forgetting  its  fright,  its  nose 
swung  to  the  ground  as  if  by  some  compelling  hand.  Several  similar 
clumps  were  found  by  scent.  Later  in  the  day  the  animal  was  taken 
as  a  specimen  and  to  study  the  stomach  contents,  the  diseased  eyes, 
and  the  general  condition.  The  stomach  contents,  given  in  table  4, 
show  that  the  animal's  food  did  not  differ  materially  from  that  of 
normal  individuals.  Without  doubt  the  sense  of  smell  is  so  great  an 
aid  in  locating  lichens  and  other  food  under  the  snow  as  to  indicate 
that  probably  the  caribou  normally  feeds  largely  by  scent. 

It  is  interesting  to  note  that  substitutes  for  lichens  in  winter  food 
are  evergreen  species.     Both  leaves  and  berries  of  Empetrum  nigmm 


1935]  ALASKA-YUKON    CARIBOU  41 

and  Arctostaphylos  uva-uiwl  remain  in  fair  condition  throughout 
winter.  Such,  also,  are  Cos*  J  ope  and  certain  species  of  Vaccinium, 
which,  however,  are  only  locally  abundant. 

SPRING  FEEDING 

During  winter  caribou  generally  become  poor,  and  the  old  bucks 
sometimes  have  already  become  almost  emaciated  by  the  end  of  the 
autumn  mating  season.  Late  in  winter  some  of  the  bucks  may  be  in 
fair  condition,  as  are  the  barren  does,  but  the  does  with  fawn,  as 
well  as  many  others  of  various  ages,  have  become  poor.  When  spring 
ushers  in  a  new  growth  of  vegetation,  the  animals  seek  a  change  of 
diet.  About  the  first  fresh  growth  available  is  in  the  interior  of 
niggerhead  clumps,  species  of  Er'wphor-wm,  which  in  May  or  even 
earlier  have  begun  to  produce  green  stems  within  the  shaggy  clumps 
or  "  heads."  Then,  too,  appear  the  gray,  downy  blossoms,  which  also 
are  eaten.  About  the  same  time  willow  catkins  become  available,  and 
one  may  see  caribou  hurrying  from  one  willow  clump  to  another, 
nipping  off  catkins  or  buds,  if  the  latter  are  big  enough.  On  one  oc- 
casion, in  May,  the  writer  watched  a  caribou  on  Robertson  River 
spend  considerable  time  at  a  willow  bush  on  an  open  sand  bar.  When 
the  animal  had  finished  and  traveled  on,  the  willow  was  examined 
and  an  alder  was  found  growing  with  it,  the  limbs  of  the  two  shrubs 
intermingled.  The  caribou  had  neatly  picked  off  the  willow  buds  and 
catkins  but  had  left  the  alder  twigs  untouched. 

SUMMER  AND  FALL  FEEDING 

As  spring  advances  and  more  plant  growth  appears,  a  greater  vari- 
ety of  food  becomes  available,  and  when  summer  has  come  the  diet 
of  lichens  is  forsaken  to  a  great  extent.  In  June  and  July  great 
herds  sometimes  sweep  down  into  grassy  lowlands  in  some  localities, 
or  to  the  grassy  mountain  slopes  of  the  Alaska  Range,  as  the  case 
may  be.  In  the  mountain  meadows  they  seek  damp  spots,  where  lus- 
cious grasses  and  other  plants  are  found. 

Caribou  are  fond  of  willow  leaves  and  browse  extensively.  No 
doubt  they  eat  many  varieties  of  Salicc,  but  it  has  been  impossible 
to  determine  the  range  of  their  taste  among  these,  although  two  spe- 
cies were  found  to  be  particularly  acceptable — the  large-leaved  /S. 
alaxensis  and  the  smaller  S.  pulchra.  Of  these  two  the  former  seems 
to  be  preferred,  judging  by  the  actions  of  a  captive  caribou  and  by 
field  observations.  Another  form  of  browse  much  sought  is  Betula 
rotvmdifolia,  which  is  of  almost  universal  distribution  in  the 
North.  The  writer  once  watched  at  close  range  a  young  buck  feed- 
ing on  dwarf  birch  in  an  open  saddle,  stripping  the  leaves  from  one 
twig  after  another  as  it  walked  along.  The  animal,  as  usual,  was  in 
a  hurry  and  sometimes  stepped  away  before  finishing  a  bite  to  hurry 
on  to  another  mouthful  of  leaves,  like  a  commuter  eating  breakfast 
on  the  run.  This  mannerism  may  be  noticed  in  less  degree  among 
other  grazing  ungulates,  including  a  tendency  to  reach  back  for  a 
tempting  morsel  that  has  almost  been  passed. 

In  July  and  August,  when  mushrooms  become  plentiful,  these  are 
promptly  placed  on  the  caribou  menu.    The  writer  at  this  time  of 
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year  shot  one  young  buck  the  stomach  of  which  was  filled  with  mush- 
rooms, almost  to  the  exclusion  of  other  food.  On  this  occasion 
numerous  fungi  were  found  to  have  been  bitten  into  by  caribou. 

To  obtain  a  fairly  comprehensive  list  of  the  plants  eaten,  one 
would  need  to  examine  a  large  series  of  caribou  stomachs.  A  long 
list  of  herbaceous  plants  enters  into  the  choice  of  summer  food, 
particularly  since  the  caribou  is  such  an  inveterate  wanderer.  The 
animal  just  mentioned  as  collected  happened  to  be  in  a  locality  where 
mushrooms  were  abundant.  Another  killed  on  a  high  slope  on  the 
same  trip  had  been  feeding  largely  on  lichens,  even  though  it  was 
summer,  for  caribou  do  not  pass  by  this  food  when  they  find  it.  At 
another  time  dwarf  birch  may  be  the  dominant  growth  available. 

In  June  and  July  large  herds  (on  one  occasion  estimated  to  num- 
ber many  thousands)  descend  into  Mosquito  Flats  in  the  Kechum- 
stuk  district,  where  a  luxuriant  stand  of  grass,  chiefly  Calamagros- 
tis  canadensis,  is  the  dominant  growth  in  areas  visited  by  the  cari- 
bou. A  homesteader  who  had  been  planning  to  cut  a  patch  of  this 
for  hay  was  busy  for  2  days  keeping  off  the  animals.^ 

The  caribou  thus  pass  easily  through  summer  in  the  midst  of 
plenty,  so  that  in  August,  and  especially  early  in  September,  they 
are  very  fat.  Then  the  frost  begins  to  limit  ihe  food  supply  once 
more,  and  the  next  big  event  is  the  return  of  snow  and  winter. 

An  attempt  was  made  to  examine  various  "  licks "  visited  by 
caribou,  and  analyses  of  samples  of  mud  and  water  from  such  places 
were  made.  The  data  obtained,  however,  are  too  meager  to  be 
significant. 

CONSUMPTION  OF  SHED  ANTLERS  AND  VELVET 

Observations  in  a  herd  of  reindeer  revealed  a  curious  habit  that 
may  be  shared  to  some  extent  by  the  caribou — eating  shed  antlers. 
Early  in  March  1922  the  writer  visited  the  Twitchell  reindeer  herd 
in  the  Beaver  Mountains,  Kuskokwim  watershed.  Many  of  the  ani- 
mals had  shed  their  antlers  and  were  seen  eating  them  (pi.  9,  B). 
The  antler  was  worked  back  between  the  molars  on  one  side  and  bits 
gnawed  off.  Frequently  another  animal  would  rush  up  and  appro- 
priate the  piece  of  antler,  until  it,  in  turn,  might  be  driven  away. 
Evidently  there  was  shortage  of  shed  horns,  for  the  reindeer  were 
gnawing  at  those  of  their  companions,  still  unshed,  and  apparently 
the  does  considered  it  a  maternal  privilege  to  nibble  at  the  antler  tips 
of  their  fawns.  Most  of  the  fawns  had  antlers  much  reduced,  on 
some  mere  stumps  remaining,  and  there  were  few  adults  that  had  not 
been  "  trimmed  "  to  some  degree  by  their  neighbors.  Sometimes,  the 
writer  was  told,  the  reindeer  begin  nibbling  at  the  antlers  before  the 
velvet  is  shed,  causing  them  to  bleed. 

This  practice  suggests  a  possible  fate  of  many  shed  antlers  of 
caribou.  In  the  wild  state  the  animals  are  not  so  closely  herded, 
and  no  indications  were  found  that  the  caribou  gnaw  the  antlers 
before  they  are  shed.  Human  control  may  have  developed  to  the 
extreme  a  practice  that  existed  in  the  wild  herds.  Probably,  how- 
ever, lacking  the  freedom  to  wander  where  minerals  might  be  had, 
the  domestic  herds  were  deficient  in  this  respect  and  took  to  antler 
chewing  to  supply  the  need.     Lovering  records  an  observation  on 
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Alaska  Peninsula  bearing  on  this  habit  (Scull,  1914).  A  caribou 
buck  was  busy  scraping  the  velvet  from  its  horns  in  the  alders  and 
ate  it  as  it  came  loose.  The  animal  was  taken,  and  some  of  the  velvet 
was  found  in  its  mouth. 

OTHER  FOOD  HABITS 

The  writer  has  been  told  that  in  winter  the  caribou  will  nibble  at 
muskrat  houses  and  will  smell  out  and  eat  food  caches  stored  by  mice. 
According  to  an  Alaska  herder,  reindeer  also  eat  mice  when  they 
can  catch  them.  R.  Collett  (1876)  says  that  the  wild  Norwegian 
reindeer  are  fond  of  lemmings,  and  Arnold  Jacobi  (1931)  cites 
instances  of  mice  and  fish  serving  as  caribou  food. 

THE  MIGRATORY  HABIT 

The  seasonal  movements  of  caribou  have  caught  the  attention  of 
man  from  the  earliest  times,  and  naturally  an  explanation  of  this 
most  interesting  habit  has  been  sought.  The  migratory  routes  of  the 
Alaska- Yukon  herds  are  discussed  on  pages  56  to  73 ;  in  this  con- 
nection the  character  of  the  animal's  migrations  and  the  explanations 
of  these  movements  are  considered. 

THE  CARIBOU  IN  MIGRATION 

The  principal  feature  of  caribou  migration  appears  to  be  its  un- 
certainty. One  season  the  animals  may  come  through  in  great  num- 
bers, massed  in  good-sized  bands,  a  striking  procession,  the  chronicles 
of  which  reach  the  front  pages  of  local  newspapers.  Another  season 
their  passing  may  be  almost  unnoticed,  as  they  dribble  through  in 
such  small  bands  as  to  leave  the  impression  that  there  are  few  caribou 
in  the  country.  In  the  fall  of  1920  the  migration  was  of  the  first 
type.  Large  herds  were  reported,  and  many  exaggerated  accounts 
were  circulated,  because  of  the  impressiveness  of  such  a  movement. 
Although  there  was  much  exaggeration,  many  large  herds  were 
actually  observed,  however,  and  there  can  be  no  question  that  this 
was  a  remarkable  migration. 

The  following  year  the  migration  attracted  little  attention.  On 
the  main  route  of  travel,  at  the  heads  of  Chena  and  Chatanika  Riv- 
ers, the  writer  found  only  scattered  individuals  and  small  herds.  It 
might  be  suggestive  that  in  1920  the  migration  passed  close  to  Fair- 
banks and  other  localities  where  unusual  opportunities  for  observa- 
tion were  offered.  On  the  other  hand,  if  the  herds  had  traveled  on 
a  route  remote  from  settlements  or  camps,  fewer  observers  would 
have  been  present  and  a  different  impression  would  have  obtained. 
In  the  fall  of  1920,  when  the  writer  was  stationed  at  the  head  of 
Chena  River,  a  locality  ordinarily  on  the  main  highway  of  caribou 
migration,  only  about  5,500  animals  were  observed.  That  same  year 
the  animals  had  massed  in  greater  numbers  over  a  route  near  Fair- 
banks, far  to  the  west. 

Thus  it  is  easily  seen  that  the  erratic  movements  of  the  caribou 
make  it  difficult  to  know  just  where  the  herds  are  and  how  great  a 
migration  is  taking  place.  It  is  probable  that  the  caribou  may  be- 
come massed  in  larger  herds  in  one  season  than  in  another,  more  or 
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less  by  chance.  There  may  be  an  unusual  influx  of  animals  from 
adjacent  territory,  a  combining  of  forces  that  tends  to  concentration. 
Many  factors  no  doubt  conspire  to  create  the  characteristic  uncer- 
tainty of  caribou  movements.  The  Indians  who  depend  on  caribou 
migrations  are  familiar  with  this  feature— to  their  sorrow,  when  the 
meat  supply  fails. 

The  movements  of  caribou  during  the  annual  migration  also  varv 
greatly.  At  one  time  they  appear  to  be  in  a  hurry  and  may  break 
into  a  run  for  a  short  time.  At  others  they  move  more  leisurely, 
dally  along  with  their  feeding,  and  if  the  weather  is  pleasant  they 
may  lie  a  long  time  basking  in  the  sun.  This  has  been  observed  prin- 
cipally in  September,  before  the  rut.  When  large  numbers  are  in- 
volved, the  movement  is  likely  to  be  steady  and  fairly  slow,  especially 
so  in  spring.  The  writer  has  personally  observed  very  few  of  the 
large  bands,  and  these  have  been  seen  in  spring,  such  as  the  north- 
ward migration  over  the  Alaska  Range  in  the  spring  of  1921  (p.  72). 
As  many  as  500  were  assembled  at  times  during  that  run,  but  they 
appeared  first  on  the  summit  in  single  file.  One  after  another  they 
slid  down  a  precipitous  snowy  slope,  creating  a  deep  furrow  which 
marked  their  route.  On  reaching  the  lower  slopes  they  came  along 
steadily,  methodically,  one  after  another.  On  reaching  the  base  of 
the  range  many  gathered  in  a  large  band  and  lingered  for  hours. 

On  April  24,  1923,  Adolph  Murie  and  the  writer  witnessed  an 
extensive  movement  on  the  hills  at  the  divide  between  Twelvemile 
Creek  and  McManus  Creek,  in  the  region  between  Fairbanks  and 
Circle.  Long  single  files  of  animals  were  winding  through  a  little 
valley,  up  to  a  hilltop,  across  a  saddle,  and  onward  to  another  hill, 
which  was  so  speckled  with  caribou  as  to  present  the  appearance  of 
a  snowy  slope  covered  with  a  scattered  stand  of  stunted  black  spruce. 
The  animals  counted  numbered  2,500,  and  it  was  estimated  that  there 
were  in  all  about  3,000,  for  others  were  still  coming  from  behind  the 
mountains,  all  heading  eastward  toward  Eagle  Summit.  Many  more, 
of  course,  may  have  passed  during  the  day.  This  is  the  greatest  ag- 
gregation of  caribou  that  the  writer  saw  at  any  one  time.  In  this 
case,  also,  the  movement  was  slow  and  steady,  with  a  tendency  to  con- 
centrate in  some  numbers  when  a  column  was  halted  near  its  head. 

In  general  it  is  likely  that  the  caribou's  local  movements  are 
determined  by  the  food  supply  or  by  factors  favoring  ease  of  travel. 
It  is  natural  for  the  animals  to  seek  the  comparatively  level  ridges 
when  migrating.  If  a  valley  intervenes  it  offers  no  obstacles  and 
some  will  cross  it,  depending  on  individual  whim.  On  the  other 
hand  if  a  peak  rises  from  the  ridge  the  trail  will  swing  around  to 
one  side  and  regain  the  ridge  level  beyond.  Even  in  such  cases, 
however,  there  may  be  exceptions,  for  if  the  peak  of  the  dome  is 
not  too  high  a  few  trails  will  lead  straight  over  it.  A  well-worn 
trail  may  be  taken  as  an  expression  of  the  average  of  caribou  be- 
havior, in  this  respect,  when  on  migration,  and  the  best-marked 
trails  are  as  a  rule  in  the  open  country.  An  exception  would,  of 
course,  prevail  in  instances  when  the  whole  migration  veers  off  in 
an  unusual  direction  where  nearly  the  whole  area  is  wooded.  Cari- 
bou, for  instance,  do  not  hesitate  to  cross  the  Tanana  Valley,  but 
their  objective  in  doing  so  is  the  high  Alaska  Eange  (p.  70). 
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EXPLANATION  OF  THE  MIGRATORY  HABIT7 

THE  NEED-FOR-SHELTER  THEORY 

A  common  explanation  of  the  caribou's  migratory  habit  is  that 
the  animals  move  south  in  winter  for  the  shelter  of  the  forest, 
returning  northward  in  spring  to  spend  the  summer  on  the  Arctic 
coast.  This  cannot  apply  to  the  Alaska- Yukon  caribou.  The  great 
herds  of  the  region  perforin  extended  and  striking  migrations  each 
year,  yet  it  can  hardly  be  said  that  they  travel  all  these  hundreds 
of  miles  for  shelter,  since  the  summer  and  winter  ranges  are  sub- 
stantially alike.  Those  individuals  that  travel  all  the  way  from 
Rampart,  on  the  Yukon,  to  the  vicinity  of  Whitehorse,  on  the  upper 
Yukon,  could  remain  at  Rampart  and  find  the  same  kind  of  shelter 
that  they  find  at  Whitehorse,  with  practically  the  same  climatic 
conditions.  Furthermore,  caribou  do  winter  in  practically  all  sec- 
tions of  their  range. 

Caribou  living  on  the  Arctic  slope  winter  there  in  some  numbers 
(at  least  they  did  during  the  period  of  their  former  abundance), 
yet  no  forest  is  present  to  afford  shelter,  and  the  winter  range  of 
these  animals  lies  far  north  of  the  summer  range  of  the  neighbor- 
ing herd  to  the  south.  Caribou  on  some  of  the  Arctic  islands  and 
in  Greenland  remain  there  winter  and  summer ;  and,  finally,  not  all 
the  members  of  the  central  Canadian  herd  leave  the  Arctic  coast 
in  winter,  for  many  observers  have  found  them  near  the  Arctic  coast 
at  that  season.  R.  M.  Anderson  (1913)  writes  that  large  herds  of 
caribou  were  seen  on  the  east  branch  of  the  Coppermine  River, 
opposite  the  mouth  of  Kendall  River,  in  the  latter  part  of  Feb- 
ruary. Alfred  H.  Harrison  (1908)  relates  that  many  were  killed 
about  upper  Clarence,  or  Herschel  Island,  River  late  in  the  winter 
of  1906,  and  others  were  obtained  on  upper  Kay  Point  River. 
E.  P.  Herendeen  (1892),  writing  of  Point  Barrow,  Alaska,  states: 

The  great  mid-winter  hunt  begins  soon  after  the  sun  returns;  or  about 
the  last  of  January.  Then  the  Esquimaux  go  out  on  the  plains  which  stretch 
far  to  the  south  and  east,  and  are  covered  with  snow  for  about  9  months 
of  the  year. 

These  northern  herds  could  have  moved  to  the  south,  if  they  re- 
quired the  shelter  of  the  forests  available  to  the  more  southern  herd. 
Observations  made  during  this  investigation,  furthermore,  do  not 
indicate  a  great  need  of  shelter  on  the  part  of  caribou.  The  ani- 
mals are  warmly  clad  (even  their  noses  are  covered  with  hair),  and 
they  were  repeatedly  found  on  exposed  ridges  above  timber  line  dur- 
ing severe  winter  weather.  Possibly  severe  storms  would  cause  them 
to  seek  shelter,  but  on  many  of  the  occasions  when  caribou  were 
found  in  the  spruce  forests  there  was  comparatively  mild  weather. 
A.  J.  Stone  (1899),  writing  of  the  caribou  of  British  Columbia, 
says  that  during  heavy  storms  in  winter  the  caribou  are  sometimes 
known  to  come  into  the  edge  of  the  timber,  remaining  there  only 
during  the  storm,  but  almost  all  their  food  is  taken  from  the  high 
country,  where  they  are  found  in  midwinter.  Edward  J.  House 
(1909,  p.  306),  writing  of  British  Columbia,  says  that  caribou  inhabit 

7  The  effect  of  light  and  length  of  day,  proposed  as  a  factor  in  bird  migration  (Allard, 
1928),  and  the  ice-age  theory,  are  not  applicable  to  caribou  and  other  deer  and  need  not 
be  here  considered. 
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almost  entirely  "  the  open  country  on  the  tops  of  the  northern  moun- 
tains, and,  according  to  the  Indians,  are  only  driven  temporarily 
to  the  shelter  of  the  timber  by  the  most  severe  blizzards  during  the 
winter." 

The  migrating  habit  appears  to  be  common  to  the  genus  to  which 
the  caribou  belong  (with  possibly  a  few  minor  exceptions).  Con- 
sidering the  great  hardihood  of  this  Arctic  animal  and  the  facts 
of  its  distribution  and  movements,  one  cannot  consider  the  need 
for  shelter  as  sufficient  to  account  for  the  great  migrations. 

THE  FLY-PEST  THEORY 

Another  factor  sometimes  considered  in  the  movements  of  large 
mammals  is  the  fly  pest.  It  might  be  reasoned  that  the  great 
swarms  of  mosquitoes  so  common  in  the  far  North  would  tend  to 
drive  the  caribou  to  more  favorable  localities  during  the  summer 
season.  No  doubt  mosquitoes  torture  the  animals  and  may  influence 
their  actions  to  some  extent  (p.  11),  but  such  movements  would  no 
doubt  be  local.  This  factor  would  assuredly  not  apply  to  some  of 
the  largest  Alaska- Yukon  herds — where  the  summer  and  winter 
ranges  are  so  much  alike;  where  the  animals  frequent  the  high 
country,  normally,  both  winter  and  summer;  and  where  their  close 
neighbor,  the  moose,  must  also  endure  the  mosquitoes,  yet  has  not 
developed  an  elaborate  migration.  Furthermore,  the  spring  mi- 
grations take  place  before  the  insect  pests  have  appeared  and  the 
greatest  migration  in  autumn  occurs  after  the  "  fly  season." 

RESPONSE   TO    HORMONE   SECRETION 

A.  R.  Calm  has  offered  some  interesting  suggestions  on  the  causes 
of  animal  migration,  which  merit  careful  consideration.  He  states 
(1925,  p.  543)  that  "...  the  animal  body  is  a  complex  of  regulatory 
mechanisms  which  regulate  the  body  activities  of  the  animal  and, 
through  these,  may  regulate  the  distribution  of  the  species."  And 
again  (p.  544)  : 

Thus  an  animal  regulates  through  behavior  by  the  following-  steps:  (1)  Cer- 
tain processes  are  going  on  within  the  animal;  (2)  external  changes  affect 
the  rate  of  these  processes  and  upset  them;  (3)  the  result  is  movement  of 
the  animal  in  an  attempt  to  adjust  to  the  changes;  (4)  these  movements  bring 
the  animal  into  various  conditions,  one  of  which  may  relieve  the  disturbance,  in 
which  case  the  disturbing  factor  being  removed,  movement  would  cease,  as  the 
equilibrium  between  processes  and  environment  is  established.  By  these  steps 
we  see  that  the  environment  of  an  animal  may  be  regulated  by  behaviour, 
e.  g.,  movement. 

Calm  then  supposes  the  disturbing  change  to  be  internal  instead 
of  external  and  concludes  that  the  result  would  be  the  same.  He 
believes,  further,  that  reproductive  activities  coincide  with  migra- 
tion periods.  As  he  states  it  (1925,  p.  555),  "Thus  migration  be- 
comes an  adaptive  response  to  gonactivity,  and  since  this  activity 
is  a  hormone  secretion,  migration  becomes  an  effect  to  a  hormone 
cause." 

In  some  cases,  however,  the  breeding  activity  of  mammals  in  the 
deer  group  does  not  coincide  exactly  with  the  migration  period. 
The  caribou  of  interior  Alaska  begin  their  definite  migratory  move- 
ment in  some  sections  as  early  as  the  latter  part  or  July.     It  is 
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conceivable  that  hormone  secretions  may  become  effective  in  advance 
of  the  actual  breeding  time,  but  a  caribou  movement  in  July,  or 
even  early  in  August,  would  certainly  appear  to  be  uninfluenced 
by  "  gonactivity  "  in  view  of  the  facts  that  the  old  bucks  do  not  even 
shed  the  velvet  until  about  September  1,  and  the  does  shed  later; 
that  the  actual  physiological  changes  resulting  in  the  characteristic 
odor  of  old  breeding  bucks  do  not  appear  until  after  the  middle 
of  September ;  and  finally,  that  much  of  the  breeding  takes  place  in 
October. 

The  elk  of  Jackson  Hole,  Wyo.,  show  a  restlessness  in  August 
almost  coinciding  with  the  shedding  of  velvet,  but  the  movement  is  a 
shifting  about,  and  as  a  matter  of  fact  the  entire  breeding  activities 
take  place  on  the  summer  range.  Rather  early  in  fall  there  is  a 
slight  drift  of  elk  toward  the  winter  range,  but  breeding  is  over 
when  the  big  migration  takes  place,  depending  on  the  time  of  heavy 
snowfall  on  the  summer  range. 

The  mule  deer  of  the  mountains  of  the  northern  Jackson  Hole 
region  migrate  eastward,  in  a  direction  opposite  to  that  of  the 
upper  Yellowstone  elk.  These  deer  leave  the  mountains  in  the 
vicinity  of  Two  Ocean  Pass,  descend  to  the  upper  Yellowstone 
Valley,  and  then  climb  the  Absaroka  Divide,  reaching  their  winter 
range  on  the  lowlands  beyond.  If  the  deer  are  seeking  physiological 
adjustment  with  the  environment,  why  do  they  not  stop  in  the 
Yellowstone  Valley,  and  why  do  they  cross  a  range  much  higher 
than  the  area  of  their  summer  range?  It  is  significant  that  heavy 
snow  makes  the  upper  Yellowstone  Valley  and  the  area  of  the 
animals'  summer  range  unsuitable  for  winter  range  for  deer. 

MIGRATIONS  EXPLAINED    BY    FOOD   HABITS 

The  writer  is  convinced  that  the  prime  cause  of  migration  is  the 
search  for  suitable  food.  The  elk  is  primarily  a  grazing  animal, 
although  somewhat  partial  to  browse  in  addition.  Its  winter  range 
in  the  Jackson  Hole  region  must  supply  grass.  The  fall  migration 
is  more  or  less  coincident  with  heavy  snowfall,  and  the  animals 
.stop  for  the  winter  in  the  first  area  found  in  which  depth  of  snow 
permits  winter  grazing.  In  the  Olympic  Mountains,  elk  forage  is 
a  little  different  in  character,  for  there  the  migration  is  merely 
an  altitudinal  change,  just  enough  to  avoid  the  permanent  snow  belt. 
The  mountain  sheep  is  a  grazing  animal  and  finds  it  necessary  to 
make  merely  local  adjustments  within  its  mountain  habitat,  seek- 
ing the  windswept  areas  where  it  may  reach  its  favorite  food  plants. 
The  moose  is  primarily  a  browser.  Its  long  legs  adapt  it  for  the 
struggle  with  deep  snow  and  its  food — willows,  birches,  certain  coni- 
fers, as  well  as  other  forms  of  browse — are  plentiful  everywhere. 
There  is  no  need  to  wander  afar  to  a  winter  range,  and  the  moose 
does  not  do  so. 

In  the  case  of  the  caribou,  climatic  conditions  sometimes  affect  the 
availability  of  food ;  and,  as  an  example,  caribou  that  summer  on  the 
south  slopes  of  the  Alaska  Range  in  the  Mount  McKinley  district,  a 
region  of  heavy  snowfall,  move  over  to  the  north  side  on  the  approach 
of  winter,  where  the  snowfall  is  much  lighter.  In  the  Mount  Mc- 
Kinley Park  section  there  is  a  definite  movement  from  the  grassy 
ranges  of  summer  to  the  more  essentially   lichen   winter  ranges. 
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Such  instances,  however,  do  not  appear  to  be  important  considerations 
in  accounting  for  the  caribou's  unusual  migratory  movements,  for 
large  herds  of  these  animals  sometimes  leave  areas  where  lichens  are 
plentiful  and  then  travel  many  hundreds  of  miles  to  other  areas 
where  conditions  are  much  the  same.  It  is  thus  necessary  to  give 
some  thought  to  the  specialized  food  habits  of  the  caribou  as  corre- 
lated with"  their  migrations,  in  which  they  are  perhaps  more  highly 
specialized  than  any  other  North  American  ungulates. 
Lichen  growth  is  very  slow.     Palmer  (1926,  p.  27)  says: 

On  the  basis  of  the  foregoing  rates  of  growth  and  recovery,  it  would  usually 
require  7  to  10  years  of  protection  for  a  lichen  range  to  come  back  to  normal 
volume  following  initial  growth ;  and  15  to  20  years  to  attain  a  normal  height 
of  4  to  5  inches. 

Palmer  had  not  completed  his  studies,  but  it  is  clear  that  recovery  of 
lichen  growth  is  extremely  slow,  and  that  concentration  of  herds  on 
one  range  for  any  length  of  time  would  be  disastrous  to  the  stand. 
Not  only  would  the  forage  be  cropped  close,  but  much  would  be  de- 
stroyed b}^  constant  trampling.  Caribou  thus  require  an  extensive 
range.  From  his  studies  on  reindeer,  Palmer  concluded  that  proper 
use  of  the  range  requires  40  to  60  acres  per  head  for  year-long  graz- 
ing, varying  somewhat  with  types  of  range.  Therefore,  the  fact  that 
the  caribou  do  not  linger  in  any  one  locality,  but  are  nearly  always 
on  the  move,  keeps  them  distributed  over  a  wide  territory  and  tends 
to  preserve  their  winter  food. 

It  is  not  contended,  of  course,  that  the  caribou  migrations  are  the 
result  of  any  intelligent  purpose  on  the  part  of  the  individual  ani- 
mals, but  it  appears  to  represent  a  habit  built  up  by  racial  experience 
over  a  long  period,  during  which  many  lean  seasons  caused  by  over- 
grazing repeatedly  forced  the  animals  to  seek  new  ranges.  Consid- 
ering the  nature  of  the  lichen  forage  and  the  severity  of  conditions 
that  would  result  from  its  failure,  it  is  logical  to  conclude  that  adap- 
tive habits  meeting  these  conditions  would  become  fixed  in  the  cari- 
bou's inheritance.  Without  attempting  to  discuss  the  mechanism  or 
nature  of  such  adaptation,  it  is  sufficient  to  note  its  presence  and  its 
importance  in  caribou  economy.  The  restlessness  of  the  animal  is  a 
favorable  factor.  With  less  "  home  range  "  than  any  other  of  our 
animals,  always  roving,  shifting  from  place  to  place,  its  very  manner 
of  eating  tends  to  keep  it  on  the  move.  The  animal  nibbles  along, 
taking  a  bite  here  and  there,  apparently  intent  on  reaching  some  other 
point.  There  are,  of  course,  exceptions  to  this  general  behavior,  as 
when  a  group  of  animals  linger  for  a  considerable  time  in  a  favor- 
able patch  of  feed. 

Such  mannerisms  are,  indeed,  not  confined  to  caribou.  Deer  and 
elk  are  dainty  feeders.  They  do  not  usually  eat  a  whole  plant,  but 
pick  a  leaf  or  blade  here  and  there,  so  that  as  a  rule  the  effect  of  their 
grazing  is  not  always  noticeable.  This  type  of  grazing  (when  the 
range  is  not  overcrowded)  naturally  tends  to  favor  continued  plant 
growth,  and  it  would  seem  that  the  tendency  to  consider  distant 
pastures  more  green  is  a  wise  bit  of  natural  economy.  It  would 
appear  then  that  the  caribou  really  has  a  tendency  that  is  more  or 
less  common  to  the  deer  family,  but  especially  developed  to  meet  its 
peculiar  food  conditions. 
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Some  unusual  situations  should  be  taken  into  account  in  this  dis- 
cussion. On  the  Alaska  Peninsula  and  on  Unimak  Island,  lichens 
are  not  present  in  any  quantity  (p.  39).  Such,  apparently,  is  also 
the  case  in  Greenland,  possibly  also  in  some  other  localities.  Yet  the 
caribou  survive.  These  places,  however,  are  a  relatively  small  por- 
tion of  the  total  circumpolar  range  of  the  caribou,  and  on  the  Alaska 
Peninsula  and  Unimak  Island  bearberry  and  crowberry,  which  are 
evergreen,  are  unusually  abundant  and  serve  as  substitutes.  A  cari- 
bou will  exist  on  food  other  than  lichens,  as  shown  by  experiments 
with  domestic  reindeer  and  captive  caribou,  which  haA7e  been  taught 
to  eat  alfalfa  hay  and  other  feeds.  In  such  cases,  however,  it  is 
usually  necessary  to  starve  the  animals  into  a  change  of  diet.  This 
illustrates  their  strong  desire  for  the  normal  winter  food,  and  such 
a  desire  in  itself  should  be  sufficient  to  establish  a  habit  for  its 
gratification. 

It  might  reasonably  be  asked,  "  Why  should  the  caribou  sometimes 
begin  extensive  migrations  late  in  July  or  early  in  August?  Why 
not  wait  until  late  fall?  " 

The  answer  is  indicated  by  the  fact  that  about  the  first  of  August 
it  is  noticeable  that  a  slight  change  comes  over  the  vegetation.  Both 
among  the  caribou  and  the  elk  the  writer  has  noted  an  early  restless- 
ness coinciding  with  the  time  of  the  first  "  turning  "  of  the  vegeta- 
tion. There  may  have  been  a  few  frosts  at  night.  Here  and  there 
a  slight  tinge  of  autumn  color  may  be  found  among  the  willows,  a 
slight  change  in  the  grasses,  not  noticeable  to  the  casual  traveler, 
but  discernible  when  looked  for.  This  was  noted  both  in  Alaska 
and  also  on  the  elk  ranges  in  Wyoming.  Early  frosts  are  local  in 
their  intensities.  As  time  passes  it  is  noticeable  that  vegetation  in 
the  open  is  seriously  affected,  while  the  sheltered  woodland  vegeta- 
tion is  still  green.  Certain  plants  have  been  observed  on  a  mountain 
side  in  Wyoming  completely  dried  up,  without  having  produced  seed, 
while  a  higher  belt  contained  green  and  flourishing  plants  of  the 
same  forms. 

The  vegetation  touched  by  early  frosts  becomes  less  palatable,  and 
the  animals,  elk  or  caribou,  wander  in  search  of  spots  less  affected,  or 
where  the  vegetation  is  still  unchanged.  At  such  times  the  writer 
has  noted  that  elk  appear  to  seek  wooded  areas  more  generally  than 
during  summer,  and  the  caribou  have  been  observed  seeking  the 
boggy  spots,  the  seepage  at  the  base  of  slopes,  where  the  plant  growth 
is  still  conspicuously  green,  and  later  seeking  the  lichen  patches. 
The  partial  failure  of  the  accustomed  fresh  succulent  summer  forage 
would  thus  appear  reason  enough  for  the  animals  to  wander,  to 
"  pick  over  "  the  range  for  a  more  palatable  supply. 

Later  comes  the  shedding  of  velvet  and  the  general  unrest  of  the 
rutting  season,  and  the  potency  at  this  season  of  physiological 
changes  caused  by  the  secretion  of  hormones  should  not  be  ignored. 
Undoubtedly  such  internal  changes  have  a  profound  effect  on  the 
animal — causing  change  of  disposition,  physical  appearance,  and 
wanderings. 

But  are  not  such  wanderings  local?  And  is  it  possible  to  find  an 
environment  capable  of  quieting  this  internal  disturbance? 

It  seems  reasonable  to  conclude  that  the  physiological  disturbance 
of  the  rutting  season  could  not  be  brought  into  equilibrium  by  any 
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climatic  change,  but  rather  by  actual  breeding  or  the  passing  of 
time.  The  moose  wanders  locally  during  the  rut,  but  performs  no 
striking  migration,  since  its  food  is  everywhere  available.  The  elk 
travels  about  during  the  rut,  but  the  real  migration  takes  place  after- 
ward. 

The  explanation  of  the  caribou  migration  may  then  be  summarized 
as  follows :  Late  in  summer  there  is  a  general  searching  for  better 
food,  necessitated  by  local  failure  or  seasonal  changes  of  the  vege- 
tation. Local  wanderings  then  take  on  the  nature  of  a  migration, 
probably  at  first  to  reach  the  lichen  areas,  and  later  they  are  aug- 
mented by  the  general  unrest  of  the  rutting  activities.  By  that  time 
the  migration  has  a  definite  form,  and  the  animals  retrace  their 
ancestral  routes. 

We  know  that  mammals  regulate  their  movements  to  a  large  de- 
gree by  habit.  Even  many  of  the  smaller  mammals  travel  repeatedly 
over  the  same  routes  more  or  less  regularly  as  a  matter  of  routine. 
It  is  only  logical  to  conclude  that  the  larger  migratory  mammals 
would  be  governed  by  habit  in  traversing  their  annual  migratory 
routes  and  in  reaching  their  various  destinations. 

Apparently  each  species  adopts  a  particular  migratory  habit  to 
suit  its  food  requirements.  In  the  case  of  the  caribou  the  need  ap- 
pears to  be  an  avoidance  of  concentration,  and  the  need  for  greater 
dispersal  of  the  caribou  has  been  met  by  greater  restlessness,  resulting 
in  a  greater  and  more  varied  migration.  Throughout  its  circumpolar 
range,  the  caribou  normally  seeks  lichens  for  winter  forage,  and 
throughout  its  entire  range  it  is  a  wanderer.  These  two  facts  ap- 
pear to  be  related,  and  in  the  absence  of  any  other  solution  it  seems 
reasonable  to  conclude  that  the  caribou's  peculiar  taste  has  made  the 
species  the  restless  wanderer  that  it  is. 

HABITAT 

THE  CARIBOU  A  MOUNTAIN  ANIMAL 

The  Alaska -Yukon  caribou  are  essentially  mountain-dwelling  ani- 
mals. Although  in  certain  areas  they  occur  in  the  lowlands  nor- 
mally, and  will,  indeed,  visit  low  country  more  or  less  regularly  at 
certain  seasons,  they  spend  most  of  their  time  in  the  mountains.  The 
areas  of  concentration  practically  outline  the  main  divides  between 
river  systems  (fig.  14).  Thus,  the  Yukon-Tanana  herds  occupy  the 
high  plateau  region  north  of  the  Tanana,  the  center  of  abundance 
being  the  high  divide  between  the  Yukon  and  Tanana,  and  to  the 
east  in  Yukon  Territory  a  similar  type  of  country  is  found  as  far 
as  the  herds  go.  The  northern  herds  likewise  cling  to  the  moun- 
tains of  the  Brooks  Range  and  in  their  southward  movement  also 
follow  a  divide — that  between  the  Koyukuk  and  Chandalar  Rivers. 
The  tendency  toward  mingling  of  these  two  groups  in  Alaska  takes 
place  by  means  of  the  only  mountainous  routes  available — near  Ram- 
part, where  more  or  less  rugged  topography  reaches  the  Yukon  from 
both  sides.  Eastward  lie  the  extensive  Yukon  Flats,  which  the  cari- 
bou normally  avoid.  Westward  the  north  side  of  the  Yukon  still 
remains  mountainous  or  hilly,  but  to  the  south  lie  extensive  flats. 
No  caribou  are  found  crossing  the  Yukon  east  of  the  Rampart  sec- 
tion until  one  passes  Circle,  and  here  again  are  mountains.    Further 
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explanation  will  clarify  this  matter.  Caribou  are  often  found  in 
low  country;  many  cross  the  Xanana  Valley,  which  is  also  wooded. 
The  animals  are  frequently  found  in  low  marshy  spots  within  the 
mountain  areas,  and  assuredly  they  occur  on  the  tundra  of  the  Arctic 
coast.  Such  occurrence,  moreover,  is  perfectly  normal,  no  doubt  in 
response  to  desires  on  the  part  of  the  herds.  Considering,  however, 
the  sum  total  of  caribou  activity  and  the  animal's  preference,  as 
nearly  as  it  can  be  interpreted,  one  concludes  that  the  highlands  play 
a  much  greater  part  in  the  animal's  life,  and  it  is  there  that  one 
normally  seeks  the  caribou. 


Figure  14. — Present-day  distribution  of  Alaska-Yukon   caribou,  density  of  spotting  indi- 
cating relative  abundance. 

Much  of  the  area  in  the  mountains  occupied  by  caribou  is  above 
timber  line.  In  the  Alaska  Range  this  is  most  clearly  evident,  for 
the  fairly  large  herds  of  Mount  McKinley  National  Park  are  almost 
exclusively  in  the  open  country,  since  very  little  timber  is  found 
within  the  park  boundary.  In  the  Yukon-Tanana  region  unforested 
areas  are  rather  intermittent,  for  spruce  woods  follow  all  the  rami- 
fications of  the  stream  valleys  among  the  mountains,  and  it  may  be 
said  that  mountain  tops  here  merely  rise  above  the  general  forest 
level.  The  main  divide,  however,  is  fairly  continuous  open  country. 
Moreover,  almost  anywhere  in  this  region  it  is  possible  to  find  a  hill- 
top from  which,  looking  away  toward  the  horizon,  one  gets  the  im- 
pression of  open  country,  since  comparatively  little  of  the  forest  is  in 
sight  from  such  a  viewpoint.  The  caribou  trails  that  show  the 
greatest  use  are  in  open  country. 

Caribou,  however,  are  not  confined  to  the  sections  above  timber 
line.    Many  observations  of  their  movements  show  that  there  is  no 
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disinclination  on  their  part  to  enter  the  woods.  A  band,  for  instance, 
coming  along-  a  ridge,  in  the  direction  of  travel  of  the  migrating 
herds,  may  come  to  a  split  in  the  ridge,  branches  leading  around  to 
either  side  and  one  of  them  connecting  again  with  a  ridge  farther  on, 
which  once  more  leads  in  the  desired  direction.  To  follow  the  open 
ridge  means  a  great  detour,  while  to  go  straight  across  means  to 
dip  down  into  the  timbered  valley  with  a  stiff  climb  on  the  other 
side.  In  many  such  situations  well-worn  trails  lead  along  the  lateral 
ridge,  with  the  wide  detour,  sometimes  cutting  off  a  little  by  drop- 
ping down  from  the  crest  on  the  inside  curve.  On  the  other  hand, 
caribou  trails,  perhaps  not  so  well  worn,  also  lead  straight  down 
through  the  valley,  and  caribou  have  been  observed  using  both  to  re- 
gain their  routes  on  the  open  ridges. 

In  seeking  food  caribou  are  likely  to  be  in  a  variety  of  situations, 
but  as  a  rule  they  are  found  feeding  on  the  lichen  patches  of  the 
high  bare  slopes.  The  animals  frequently  descend  into  the  spruce 
forest,  where,  they  may  find  mushrooms  or  good  patches  of  lichens. 
Many  fairly  open  forested  areas  in  Alaska,  usually  of  scrub  spruce, 
contain  excellent  growths  of  lichens,  and  these  attract  the  caribou, 
summer  or  winter. 

PHYSICAL  FEATURES  OF  ALASKA 

MOUNTAINS 

Alaska  (fig.  15)  is  traversed  by  two  extensive  mountain  regions. 
The  more  southerly,  which  has  been  designated  the  Pacific  mountain 
system,  extends  in  a  general  east-and-west  direction,  a  continuation 
of  the  Pacific  coast  ranges  of  the  continent.  Roughly  crescent 
shaped,  it  follows  the  curvature  of  the  southern  Alaskan  coast,  from 
southeastern  Alaska  to  the  Aleutians,  including  the  Coast  Range,  the 
St.  Elias  Range,  the  Aleutian  Range,  and  farther  inland  the  parallel 
Alaska  Range.  In  this  group  of  mountain  ranges  are  some  of  the 
highest  peaks  on  the  continent,  including  Mount  McKinley,  20,300 
feet;  Mount  St.  Elias,  about  18,000  feet;  and  Mount  Logan,  about 
19,500  feet.  This  region  also  includes  the  well-known  Alaskan 
coastal  glaciers. 

Another  mountain  chain,  north  of  the  Arctic  Circle,  the  Brooks 
Range,  also  crosses  Alaska  in  an  east-and-west  direction,  roughly 
following  the  sixty-seventh  degree  of  latitude.  Rising  3,000  to  4,000 
feet  on  the  average,  with  peaks  reaching  over  7,000  feet  in  altitude 
near  its  eastern  end,  it  is  by  some  considered  to  be  a  continuation  of 
the  continental  Rocky  Mountain  system.  It  includes  the  Endicott, 
De  Long,  and  Baird  Mountains,  as  well  as  lesser  groups,  and  termi- 
nates in  the  vicinity  of  Kotzebue  Sound,  the  elevation  diminishing 
westward. 

INTERIOR  PLATEAU 

Between  the  Brooks  Range  on  the  north  and  the  Alaska  Range  on 
the  south  lies  an  extensive  plateau  country,  occupied  in  the  interior 
by  the  Yukon  and  Kuskokwim  River  systems.  The  demarcation  be- 
tween the  boundary  mountains  on  either  side  and  the  interior  plateau 
is  quite  abrupt.  This  central  plateau  area,  like  the  mountains,  also 
reaches  its  greatest  elevation  toward  the  east,  where  the  upland  be- 
tween the  Yukon  and  Tanana  Rivers  maintains  an  altitude  of  2,000 
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to  3,000  feet,  interrupted  by  higher  points  along  the  main  divide, 
parts  of  which  become  somewhat  rugged.  Large  lowland  areas  occur 
in  this  region,  such  as  the  Yukon  Flats,  which  occupy  an  area  200 
by  100  miles  in  greatest  dimensions;  the  Tanana  Valley,  traversed 
by  the  Tanana  River ;  and  certain  sections  in  the  upper  Kuskokwim 
Valle}7;  as  well  as  minor  areas  of  less  extent.  The  interior  is  thus 
a  region  of  varied  relief,  with  extensive  areas  of  rolling  hills  inter- 
rupted by  lowlands,  and  with  the  general  elevation  diminishing  west- 
ward until  the  marshy  coastal  plain  of  Bering  Sea  is  reached.  In 
these  lowland  areas  there  are  numerous  streams  of  varying  size, 
many  small  ponds  and  minor  lakes,  as  well  as  some  lakes  several 
miles  in  extent,  but  no  large  ones. 

THE  WEST  COAST 

To  the  west  the  upland  of  the  interior  plateau  gives  way  to  ex- 
tensive marshy  areas  merging  into  the  coastal  plain  of  Bering  Sea, 
which  is  particularly  wide  near  the  mouths  of  the  Kuskokwim  and 
Yukon  Rivers,  and  in  general  is  characterized  by  lakes  and  sloughs. 
To  the  northward,  the  low  coastal  plain  ends  near  St.  Michael  Is- 
land and  the  shore  is  formed  mainly  of  the  basal  slopes  of  hills  and 
h>w  mountains  to  beyond  Bering  Strait  and  thence  becomes  a  widen- 
ing plain  to  the  Kotzebue  Sound  region ;  from  Kotzebue  Sound  to 
beyond  Cape  Lisburne  the  coast  is  formed  mainly  by  the  low  descend- 
ing hill  slopes  outlying  from  the  mountains  of  the  neighboring  in- 
terior. Southward,  there  is  the  same  progressive  diminution  of  the 
plain  that  extends  along  the  Alaska  Peninsula  as  a  strip  bordering 
1  lie  Bering  Sea  coast  all  the  way  to  the  western  tip,  and  is  also  rep- 
resented on  Unimak  Island. 

THE  ARCTIC  SLOPE 

North  of  the  Brooks  Range,  from  somewhat  east  of  Cape  Lisburne 
to  Point  Barrow  and  thence  eastward  to  the  Canadian  boundary,  is 
found  another  region  of  low  relief,  generally  referred  to  as  the  Arctic 
slope.  This  consists  of  a  rolling  plateau  bordering  the  mountains, 
dropping  to  a  lower  plateau  by  an  escarpment  to  the  north,  this  area 
giving  way  in  turn  to  the  coastal  plain  bordering  the  Arctic  Ocean. 
The  Arctic  slope  is  part  of  the  circumpolar  tundra  belt,  and  is  nearly 
continuous  with  a  similar  area  in  northern  Canada.  It  becomes 
quite  narrow,  however,  in  the  vicinity  of  the  international  boundary, 
where  the  mountains  rather  closely  approach  the  sea. 

CLIMATE 

SOUTHERN    ALASKA 

The  greatest  contrast  in  Alaskan  climatic  conditions  is  occasioned 
by  the  Pacific  mountain  system,  more  especially  the  Alaska  Range, 
separating  the  humid,  milder  coastal  districts  from  the  drier,  colder 
interior.  Southeastern  Alaska  has  a  climate  roughly  comparable 
with  that  of  Puget  Sound.  The  glacier  section  of  southern  Alaska 
is  somewhat  colder,  with  a  heavy  precipitation,  the  annual  rainfall 
sometimes  reaching  nearly  200  inches.  Westward  the  precipitation 
is  lighter,  probably  about  80  inches  in  the  Aleutian  district.    On  the 
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western  end  of  the  Alaska  Peninsula  and  on  the  Aleutians,  cloudy 
and  foggy  weather  prevails.  Temperatures  are  not  extreme,  but 
storms  are  common  and  violent,  especially  in  winter. 

THE   INTERIOR 

Interior  Alaska,  from  the  Alaska  Range  northward,  has  a  climate 
roughly  comparable  with  that  of  other  subarctic  provinces,  although 
winter  temperatures  in  interior  Alaska  and  parts  of  Yukon  Territory 
probably  average  lower  than  any  other  section  to  the  east  or  north. 
According  to  Cleveland  Abbe,  Jr.  (Brooks,  1906,  p.  147),  the  tem- 
perature here  may  reach  -80°  F.,  though  this  must  be  extremely 
rare,  while  temperatures  of  -40°  or  —50°  are  common.  Westward 
to  the  Bering  Sea  coast,  the  minimum  temperatures  become  higher, 
but  in  the  same  proportion  winter  storms  are  more  prevalent. 

Summer  temperatures  in  the  interior  may  reach  90°  or  possibly 
100°  F.,  and  there  are  often  rather  long  periods  of  extremely  warm 
weather.  Killing  frosts  may  occur  in  August,  and  the  growing 
season  varies,  according  to  locality  and  character  of  season,  from 
less  than  60  days  to  more  than  100.  In  this  region,  however,  a  short 
growing  season  is  compensated  for  by  the  long  hours  of  sunlight,  the 
sun  at  this  season  being  below  the  horizon  only  a  short  time  each  day. 

The  precipitation  of  the  interior  mountain  region  in  Alaska  is  not 
great.  According  to  some  records  it  varies  from  11.35  inches  for  the 
year,  as  at  Eagle,  to  about  25  inches,  near  Bering  Sea.  Seasons  vary 
greatly.  Some  summers  are  especially  rainy,  and  many  appear  to 
be  so,  even  though  the  total  precipitation  may  be  small.  The  season 
of  1923,  on  the  other  hand,  was  extremely  dry,  with  persistent  high 
temperatures. 

THE  ARCTIC   SLOPE 

The  Arctic  slope  has  a  lower  average  precipitation  than  any  other 
section  of  Alaska,  the  average  along  the  Arctic  coast  being  between 
6  and  7.5  inches.  The  minimum  temperature  does  not  go  much  lower 
than  —55°  F.,  while  the  maximum  is  probably  about  65°,  resulting 
in  a  temperature  range  much  less  than  that  of  the  interior.  Violent 
storms,  however,  offset  the  somewhat  higher  winter  temperatures. 

VEGETATION 

The  greatest  contrast  in  types  of  vegetation  in  Alaska  is  found 
between  the  humid  Pacific  coastal  belt,  with  its  characteristic  heavy 
forests  and  rank  growth,  and  the  more  arid  interior,  which  has  a 
plant  growth  characteristic  of  the  subarctic  areas  of  North  America. 
In  a  discussion  of  the  caribou,  the  Pacific  coastal  area  is  not  im- 
portant. The  plant  growth  of  the  interior,  however,  and  that  of  the 
Bering  Sea  coastal  region,  are  of  great  importance. 

The  northern  forests,  from  the  Alaska  Range  northward,  consist 
chiefly  of  white  spruce  (Picea  canadensis)  and  black  spruce  (P. 
mariana)  (pi.  10),  with  white  birch  (Betid a  papyri f  era)  next  in 
abundance.  Birches  are  particularly  abundant  in  the  vicinity  of 
Lake  Minchumina,  where  they  may  be  found  locally  in  pure  stands. 
Burned-over  spruce  woods  are  often  replaced  extensively  with  birch. 
Tamarack  (Larix  americana)   occurs  more  sparingly.     It  is  found 
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Characteristic  black  spruce  forests  of  caribou  range  in  Chatanika  Valley,  in  interior  Alaska:  A,  In  February. 

B,  In  September. 
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locally  throughout  the  Tanana  Valley  and  upper  Kuskokwim  region, 
probably  also  in  limited  quantities  elsewhere.  Aspen  (Populous  tre- 
muloides)  grows  conspicuously  on  dry  hillsides,  noticeably  on  steep 
slopes  along  the  Yukon,  Tanana,  Porcupine,  and  other  rivers.  Often 
this  tree  occurs  together  with  birch  in  suitable  soil.  Balsam  poplar 
(P.  balsamifera)  is  more  localized  in  distribution,  but  is  by  no  means 
uncommon.  It  is  particularly  noticeable  on  the  banks  of  streams. 
Forest  trees  of  the  interior  are  small,  the  white  spruce  on  the  banks 
of  streams  attaining  an  extreme  diameter  of  2y2  feet,  occurring  in 
almost  pure  stands  in  places  on  the  lower  Yukon.  According  to 
Eskimo  information,  poplars  appear  on  the  Arctic  slope  of  the 
Endicott  Mountains,  where  spruce  apparently  is  absent. 

A  mixed  forest  is  the  rule.  Especially  noticeable  is  the  mixture  of 
white  spruce  and  birch,  which  forms  a  rather  definite  forest  type. 
Growth  is  more  dense  on  stream  banks,  where  white  spruce  attains 
its  greatest  size,  and  similar  conditions  may  occur  on  certain  favored 
slopes.  In  general,  the  forest  growth  on  the  flat  lowlands  is  much 
scattered,  and  the  trees  (black  spruce  in  swampy  areas)  are  small 
and  stunted,  with  the  usual  diameter  5  to  8  inches,  the  maximum 
scarcely  reaching  12  inches.  Large  sections  of  the  interior  have  been 
burned  over,  leaving  an  unsightly  waste  of  blackened  poles. 

The  western  forest  edge  is  uneven,  being  broken  by  indentations  of 
the  coastal  tundra  area.  It  extends  as  far  as  Andreafski  on  the 
Yukon;  to  the  shore  of  Norton  Sound  north  of  Unalakleet;  to  the 
west  coast  of  Norton  Bay ;  to  Bethel  on  the  Kuskokwim ;  and  is  repre- 
sented sparsely  to  the  vicinity  of  Becharof  Lake  on  the  Alaska 
Peninsula. 

Northward  the  spruce  forest  reaches  up  the  stream  valleys  on  the 
south  slope  to  the  vicinity  of  the  mountain  summits  of  the  Brooks 
Range.  Throughout  the  forested  area  bare  hilltops  or  rocky  ridges 
rise  above  timber  line.  In  some  sections  of  the  Yukon-Tanana  up- 
land one  may  look  across  the  rolling  hills  from  a  high  point  and 
hardly  be  aware  of  the  forest,  although  it  is  found  at  once  if  one 
descends  into  the  stream  valleys.  Timber  line  varies  greatly,  occur- 
ring at  elevations  from  1,000  to  more  than  2,000  feet,  even  at  3,000 
feet  or  more,  to  the  north. 

Throughout  the  forested  region,  as  well  as  on  the  tundra  beyond 
its  boundaries,  many  varieties  of  willows  abound,  ranging  in  size 
from  the  large  Salix  alaxensis  of  the  bottom  lands  to  the  tiny  S. 
reticulata ,  which  occurs  beyond  forest  growth.  The  immediate 
borders  of  many  streams  that  are  devoid  of  trees  are  clothed  in  a 
dense  mass  of  willows.  Sloughs  and  lakes  of  the  Bering  Sea  tundra 
region  are  heavily  bordered  with  willow  growth,  while  the  Arctic 
slope  of  the  Brooks  Range  supports  a  growth  of  large  willows  in  lieu 
of  forest.  On  the  tundra  itself  several  species  of  willows  form  a 
part,  in  varying  degree,  of  the  typical  vegetation. 

Alders  {Alnus  sp.)  form  a  somewhat  lesser  part  of  the  under- 
growth of  the  interior,  but  on  the  Alaska  Peninsula  and  the  coast 
of  Bering  Sea  they  replace  the  larger  willows  and  take  the  place 
of  the  forest  in  sheltered  places.  Here  they  are  distributed  in  ir- 
regular patches  and  belts  at  the  base  of  the  mountains  in  valley 
margins,  and  in  gulches  along  the  coast, 
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Other  forms  of  wide  distribution  are  BetyJa  rotwndifolia,  Corrms 
stolonifera,  Vihwnwri  puiieirfiorum,  Ledwn,  (jroenland/icwin,  L.  palus- 
tre,  Dasiphora  frwticoxa,  Vaccinium  vitis-idaea,  Rhododendron  Jap- 
ponicum,  and  Empetrum  nigrum — all  readily  recognized  as  typical 
subarctic  forms.  Sedges  are  plentiful  on  tundra  as  well  as  on  lake 
shores  and  in  the  marshes  of  the  interior.  Grasses  are  numerous 
and  in  some  sections  form  an  exceptionally  heavy  growth — for  ex- 
ample in  Mosquito  Flats  of  the  Fortymile  district,  and  in  parts  of 
the  Alaska  Peninsula  and  the  Aleutians. 

Of  particular  interest  in  the  present  study  are  the  numerous  lichens. 
Lichen  growth  is  abundant,  in  many  areas  grows  luxuriantly,  and 
probably  occurs  over  most  of  interior  and  northern  Alaska.  The 
strictly  coastal  areas  of  Bering  Sea  and  the  Arctic  Ocean  appear  less 
plentifully  supplied,  but  wherever  one  reaches  higher  ground,  lichens 
again  appear.  There  are  many  forms,  including  Cladonia,  Cetraria, 
and  Thamnolia.  From  the  standpoint  of  caribou  food  the  species  of 
Cladonia  are  the  most  important  (p,  36), 

DISTRIBUTION  AND    MIGRATION  OF  HERDS 

It  is  evident  that  nearly  all  of  Alaska  and  Yukon  Territory  is  in- 
cluded in  the  caribou  range  of  recent  times.  Although  in  many 
sections  caribou  do  not  now  occur,  there  is  evidence  that  these  areas 
have  been  occupied  within  fairly  recent  years ;  but  probably  not  all 
simultaneously.  The  shifting  herds  have  left  some  areas  vacant  for 
years,  then  returned  to  them  for  another  period,  leaving  other  sec- 
tions, in  turn,  unoccupied.  It  would  be  detrimental  to  the  welfare 
of  the  herds  were  the  entire  available  range  utilized  continuously 
(p.  48). 

East-central  Alaska  and  western  Yukon  form  the  center  of  abun- 
dance of  the  caribou.  Westward  they  diminish  in  numbers,  and  they 
are  now  almost  if  not  quite  absent  on  the  Bering  Sea  coast.  They 
are  not  found  in  southeastern  Alaska  but  approach  near  the  coast  of 
south-central  Alaska.  At  one  time  they  inhabited  Kenai  Peninsula, 
and  they  are  still  found  on  Alaska  Peninsula  and  on  Unimak  Island, 
the  westernmost  point  reached  by  caribou.  The  Arctic  slope  is  cari- 
bou range,  though  it  is  not  extensively  occupied  at  present.  On  the 
east,  in  Yukon,  caribou  again  decrease  in  numbers  in  the  vicinity 
of  the  Mackenzie  River,  which  separates  the  Alaska- Yukon  herds 
from  those  of  central-northern  Canada. 

The  Alaskan  caribou  fall  naturally  into  several  more  or  less  dis- 
tinct groups  of  closely  related  herds,  but  it  must  be  understood  that 
the  various  groups  of  herds  are  not  completely  isolated  from  each 
other  in  all  cases.  Under  the  present  state  of  classification  it  is  diffi- 
cult to  apply  the  various  specific  names  (p.  73)  available  in  the  dis- 
cussion of  distribution,  since  nomenclature  and  herd  assortment  do 
not  agree  in  all  cases.  Therefore,  the  individual  herds  are  desig- 
nated by  the  territory  principally  occupied  by  each,  as  follows : 

Alaska  Peninsula  herds — caribou  occupying  Alaska  Peninsula  and  Unimak 
Island. 

Bering  Seaeoast  herds — scattered  bands  distributed  over  a  wide  area.  While 
today  these  do  not  constitute  herds  in  any  sense  of  the  word,  they  are  most 
conveniently  dealt  with  together. 
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Alaska  Range  herds — caribou  bands  scattered  along  tbe  Alaska  Range. 

Northern  herds — the  animals  ranging  along  the  Endlcott  Mountains,  through 
the  upper  Koyukuk  and  Chandalar  watershed,  across  the  Porcupine  into  Yukon 
Territory.  In  this  group  will  also  be  included  the  scattered  animals  still 
remaining  on  the  Arctic  slope. 

Yukon-Tanana  herds — the  largest  group,  occupying  mainly  the  Yukon-Tanaua 
upland  and  contiguous  areas  in  Yukon  Territory. 

Smaller  groups  of  herds  and  scattered  individuals  occur  here  and 
there  throughout  the  territory.  These  are  considered  in  connection 
with  the  neighboring  large  groups.  A  general  picture  of  the  migra- 
tions of  the  principal  herds  is  shown  in  figure  16. 


Figure  16.  Fall  migrations  of  caribou  in  Alaska  and  Yukon  Territory.  Spring  migra- 
tions tend  to  be  the  reverse  of  the  fall  movements  but  more  gradual,  scattered,  and 
obscure. 

ALASKA  PENINSULA  HERDS 

OCCURRENCE 

At  one  time  caribou  were  abundant  throughout  the  length  of  the 
Alaska  Peninsula.    Nelson  (1888,  p.  285)  says: 

In  Alaska  they  are  found  along  the  Pacific  Coast  from  a  point  nearly 
opposite  Kadiak  island  west  to  the  island  of  Unimak,  and  thence  all  around 
the  Alaskan  shore  of  Bering  Sea  and  the  Arctic,  in  the  treeless  belt  which 
borders  all  of  this  coast  line. 

The  animal  "  is  also  numerous  on  Nunivak  Island  but  on  none 
of  the  other  Bering  Sea  islands  is  it  found.'" 

Ivan  Petroff  (1884,  p.  25)  says  that  "reindeer"'  (i.  e.,  caribou) 
were  plentiful  in  the  mountains  back  of  Katmai,  and  speaking  of 
the  base  of  the  peninsula  in  general,  says  that  they  were  common, 
being  found  high  in  the  mountains  in  summer,  in  the  lowland  in 
fall  and  winter. 
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L.  M.  Turner  (1886,  p.  203)  wrote  that  the  caribou  was  not  known 
to  occur  north  of  the  headwaters  of  the  Tanana  Kiver.  It  was, 
however,  plentiful  "  about  the  interior  back  of  Bristol  Bay  and 
thence  south." 

At  present  the  numbers  on  the  peninsula  have  dwindled  greatly, 
but  a  few  herds  are  still  holding  their  own.  One  herd,  numbering 
possibly  2,500,  ranges  from  Morzhovoi  Bay  to  Herendeen  Bay,  with 
the  center  of  abundance  in  the  vicinity  of  Pavlof  Valley.  The  other 
herd,  apparently  a  little  larger,  ranges  from  Moller  Bay  to  the 
vicinity  of  Black  Lake.  The  latter  herd  appears  to  be  less  molested 
by  hunters  than  the  others,  but  as  a  whole  the  caribou  of  the  penin- 
sula have  been  and  are  rapidly  dwindling. 

Various  accounts  indicate  that  the  animals  range  high  in  summer 
and  in  the  lowland  during  winter.  No  winter  observations  were 
made  on  the  peninsula,  but  in  spring  the  caribou  were  found  seeking 
new  green  vegetation  in  the  lowland  marshes  and  the  valley  bottoms 
within  the  mountains.  A  number  were  seen  there  also  in  mid- 
summer. 

Caribou  are  scarce  to  the  eastward  of  Port  Heiden,  but  a  few 
have  been  recorded  as  far  east  as  Becharof  Lake  in  comparatively 
recent  years.  (Osgood,  1904,  p.  28.) 

Several  islands  adjacent  to  the  peninsula  were  inhabited  at  one 
time.  Caribou  occurred  in  considerable  numbers  on  Unga  Island, 
according  to  A.  J.  Stone  (Allen,  1902a,  p.  127),  and  Deer  Island 
is  also  said  to  have  had  caribou,  but  today  none  are  found  on  either. 
In  July  1925  a  caribou  skeleton  was  found  on  Amak  Island,  12  or 
14  miles  off  the  Bering  Sea  shore.  It  was  practically  buried  in  a 
heavy  growth  of  moss  and  other  vegetation.  Part  of  an  antler  from 
another  animal  also  was  found.  This  island  cannot  be  much  over 
2  miles  square. 

Unimak  Island,  roughly  30  by  75  miles  in  extent,  represents  the 
westernmost  point  of  distribution  for  caribou  and  harbors  a  group 
that  has  been  estimated  at  from  7,000  to  10,000  animals;  a  visit  to  the 
island  in  1925  inclines  the  writer  to  favor  the  lower  figure.  This 
herd,  located  within  the  boundaries  of  the  Aleutian  Islands  Reserva- 
tion, appears  to  have  fared  better  than  those  on  the  Alaska  Peninsula. 
The  principal  range  on  the  island,  as  on  the  peninsula,  lies  on  the 
Bering  Sea  side,  and  the  center  of  abundance  is  Urilia  Bay.  The 
animals  occur  also  in  the  mountainous  interior  of  the  island,  the 
western  end  bordering  Unimak  Pass,  and  at  "Unimak  Bay  and  along 
Isanotski  Strait,  appearing  in  some  of  these  places  only  at  certain 
seasons  of  the  year. 

The  numbers  of  these  island  caribou  have  fluctuated  considerably. 
The  late  Donald  H.  Stevenson,  reservation  warden  of  the  Biological 
Survey,  during  a  number  of  years'  residence  on  the  Aleutian  Islands 
compiled  information  on  the  history  of  this  herd  from  various  trap- 
pers, Aleuts,  and  other  residents.  According  to  his  field  reports,  in 
the  eighties  and  in  the  early  nineties  the  herd  was  decreasing  rapidly 
until  in  1894  only  a  few  hundred  remained.  During  this  time  a  sea- 
otter  hunting  station  had  been  maintained  in  Isanotski  Strait,  a  base 
from  which  hunters  worked  out  around  the  island,  using  the  native 
type  of  huts  at  intervals  for  hunting  camps.  It  was  thought  that 
these  activities  resulted  in  the  killing  of  many  caribou  for  food. 
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Then,  possibly  owing  to  lessened  activities  of  sea-otter  hunters  and 
no  doubt  to  other  causes  also,  the  caribou  commenced  to  increase  and 
an  additional  influx  from  the  peninsula  swelled  the  numbers,  until 
by  1905  the  island  held  all  that  the  range  could  carry.  About  1908 
they  again  began  to  decline  in  numbers,  but  soon  were  able  to  hold 
their  own  and  later  increased  once  more. 

MIGRATIONS 

According  to  various  reports  there  is  a  local  caribou  migration  on 
Unimak  Island.  In  fall  bands  of  caribou  travel  from  the  vicinity 
of  Urilia  Bay  eastward  to  St.  Catherine  Cove,  thence  along  Isanotski 
Strait  to  Ikatan  Peninsula.  No  doubt  a  parallel  course  is  taken  by 
others  farther  inland.  At  Seal  Cape  a  trapper  reported  that  during 
the  first  severe  winter  storms  of  1920,  beginning  about  December  17, 
he  observed  about  2,500  caribou  traveling  in  a  westerly  direction. 
They  continued  to  come  by  in  groups  of  10  or  15  until  Christmas 
time,  and  during  the  remainder  of  the  winter  caribou  could  generally 
be  found  near  his  camp.  A  reverse  movement  is  said  by  some  to  take 
place  in  spring,  but  these  travels  are  not  well  known  in  detail.  There 
is  little  information  from  the  western  and  southern  parts  of  the 
island. 

At  one  time  there  was  a  more  or  less  regular  crossing  between 
Alaska  Peninsula  and  Unimak  Island.    Petroff  (1884,  p.  19)  says: 

*  *  *  large  herds  of  reindeer  formerly  came  down  at  regular  intervals 
from  the  upper  peninsula  to  its  westernmost  point,  and  even  crossed  the  strait 
to  Oonimak  [sic]  Island,  but  of  late,  for  some  cause  unknown,  they  have  failed 
to  make  their  appearance. 

Migration  over  Isanotski  Strait  has  been  intermittent.  In  1925 
local  residents  informed  the  writer  that  no  extensive  migration  of 
this  character  had  taken  place  since  1908.  Since  that  year  a  few  have 
crossed  in  both  directions;  46  animals  were  observed  swimming  over 
near  St.  Catherine  Cove  in  December  1916,  and  other  reports  indicate 
a  crossing  from  Unimak  Island  to  the  peninsula  as  late  as  the  winter 
of  1931-32. 

Apparently  there  have  been  general  movements  of  animals  length- 
wise of  the  Alaska  Peninsula,  as  suggested  by  Petroff,  but  little 
definite  information  is  available.  There  seems  no  doubt  that  at  the 
time  of  great  abundance  the  peninsular  caribou  were  connected  rather 
definitely  with  those  farther  back  from  the  mainland  coast.  They 
are  scarce  at  the  base  of  the  peninsula  now,  but  older  records  show 
that  this  was  not  always  the  case.  Nelson's  report  (1888)  indicates 
a  rather  continuous  distribution  from  peninsula  to  mainland  and  the 
Bering  Sea  coast  in  general.  A  reindeer  owner  told  the  writer  that 
in  early  times  a  small  number  of  caribou,  probably  a  few  hundred, 
traveled  between  Nushagak  and  the  Alaska  Peninsula.  One  pros- 
pector had  a  similar  report  that  a  slight  migration  had  taken  place 
along  the  base  of  the  Alaska  Peninsula  on  the  Bering  Sea  side. 

A  mere  remnant  of  former  herds  now  remains,  and  naturally  no 
extensive  or  conspicuous  migrations  are  in  evidence.  Moreover 
these  animals  became  reduced  in  numbers  so  soon  after  the  Ameri- 
can occupation  that  information  is  necessarily  meager  and  lacking 
in  detail.  During  periods  of  great  abundance  one  would  expect 
pronounced   migrations   and    intercommunication    of   herds.     Such 


gO  NORTH    AMERICAN    FAUNA  [No.  54 

periods  date  back  so  far  that  they  have  almost  escaped  historic  rec- 
ord. With  the  information  available,  however,  it  seems  certain  that 
there,  has  been  free  communication  between  the  animals  living  on  the 
Alaska  Peninsula  and  coastal  herds  to  the  north,  as  well  as  more 
inland  herds.  It  is  not  impossible  that  the  antlers  shown  in  figure 
11,  A,  from  Nelson's  Lagoon,  represent  an  animal  whose  ancestry 
would  reveal  close  relationship  with  the  animals  of  the  Alaska 
Peninsula. 

BERING  SEACOAST  HERDS 

OCCURRENCE 

Caribou  are  now  so  scarce  in  the  lowland  areas  bordering  Bering 
Sea  from  Bristol  Bay  to  Bering  Strait  that  they  cannot  be  designated 
as  a  distinct  herd,  but  in  view  of  their  former  abundance  and  the 
scattered  animals  still  remaining,  this  area  merits  consideration. 

According  to  Nelson  (1888,  p.  285)  : 

When  the  American  Telegraph  explorers  visited  Alaska  in  1866-67,  reindeer 
were  found  everywhere,  and  herds  containing  thousands  of  individuals  were 
no  uncommon  sight.  They  were  very  abundant  on  the  hills  and  valleys  bor- 
dering upon  Norton  Sound,  but  today  their  former  abundance  is  indicated 
only  by  the  number  of  antlers  scattered  over  the  country  and  the  well-marked 
trails  worn  on  the  hillsides  or  leading  across  the  valleys,  showing  where  they 
passed  from  one  feeding  ground  to  another. 

Even  at  the  time  of  Nelson's  explorations,  1877-81,  the  herds  were 
disappearing.  He  states  that  one  winter,  just  before  the  transfer  of 
the  Territory  from  Russia,  "  an  enormous  herd  of  reindeer  passed 
so  near  St.  Michael  that  a  6-pounder  loaded  with  buckshot  was  fired 
at  them,  killing  and  wounding  a  number  of  them."  Yet  throughout 
his  explorations  in  this  section  where  they  had  been  so  abundant, 
he  failed  to  see  a  single  living  caribou,  although  tracks  were  seen 
and  a  few  animals  were  killed  by  hunters  within  50  miles  of  St. 
Michael. 

Nunivak  Island  was  inhabited  by  many  thousands  of  caribou  as 
late  as  1878.  Following  the  practical  disappearance  of  caribou 
along  the  western  coast  of  the  mainland,  hunting  parties  of  Eskimos 
from  as  far  north  as  Kotzebue  Sound  made  yearly  trips  to  the  island 
and  so  persistently  killed  them  for  their  skins  that  they  were  finally 
exterminated  from  the  island.     According  to  Petroff   (1884)  — 

along  the  mountain  range  extending  between  the  Kuskokwim  and  Togiak 
Rivers,  and  impinging  upon  the  sea  at  Cape  Newenham,  reindeer  are  plenty, 
and  are  hunted  constantly  by  the  natives  on  both  sides  of  the  divide. 

The  same  writer  states  that  natives  along  the  coast  between  Togiak 
River  and  Nushagak  hunted  the  animals. 

Osgood  (1904,  p.  27)  reported  signs  of  caribou  at  the  upper  end  of 
Lake  Clark  and  along  Chulitna  and  Kakhtul  Rivers,  and  a  few  are 
still  found  in  this  section  and  in  the  area  south  of  the  lower  Kus- 
kokwim, principally  back  toward  the  mountains.  They  occur  at  the 
heads  of  Stony,  Aniak,  and  Mulchatna  Rivers.  George  Peterson, 
who  acted  as  guide  during  these  investigations  in  1924,  said  that  they 
were  common  on  the  tundra  about  the  lower  Yukon  and  Kuskokwim 
25  years  earlier  and  were  much  more  plentiful  before  that.  On  upper 
Kokechik  River,  near  Hooper  Bay,  old  trails  were  found,  which 
Peterson  declared  were  caribou  trails.     They  could  have  been  nothing 
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else.  In  1910  about  25  were  reported  on  the  Yukon  Delta,  and  in 
1914  there  were  5  to  10,  according  to  A.  H.  Twitchell,  but  there  are 
none  remaining  now.  An  Eskimo  at  the  village  of  Pimiut,  on  the 
lower  Yukon,  told  the  writer  that  caribou  were  plentiful  in  that 
section  "  when  he  was  a  boy." 

A  favorite  range  for  caribou  of  this  general  region  is  the  area  of 
rolling  hills  adjacent  to  and  including  Beaver  Mountains,  partly 
wooded,  which  lies  between  the  mining  towns  of  Ophir  and  Flat. 
Only  a  few  stragglers  remain,  and  the  principal  range  is  now  oc- 
cupied by  domestic  reindeer  herds.  Caribou  are  found  in  limited 
numbers  south  and  east  of  Kaiyuh  Mountains  in  the  area  between 
Moore  Creek  and  the  mouth  of  Iditarod  River,  some  in  the  Cripple 
Creek  hills  northwest  of  McGrath,  and  a  small  bunch  on  Nixon 
Fork. 

Caribou  also  regularly  occur  near  Peluk  Creek,  on  the  flats,  about 
20  miles  northwest  of  Farewell  Mountains,  of  the  Alaska  Range. 
Another  area  20  to  30  miles  southwest  of  Lake  Minchumina  is  still 
occupied  regularly  by  a  few  bands.  These  animals,  however,  are 
near  the  Alaska  Range  and  are  no  doubt  more  or  less  recruited  from 
the  herds  inhabiting  these  mountains. 

Various  reports  from  residents  agreed  that  20  to  30  years  prior  to 
1927  caribou  were  much  more  common  in  the  country  north  of  the 
lower  Yukon  and  inland  from  Norton  Sound.  They  may  still  be 
found  in  the  hills  of  that  region,  particularly  at  the  head  of  Unalak- 
leet  and  neighboring  rivers.  Caribou  are  thus  entirely  absent  or 
occur  only  as  stragglers  on  the  Bering  Sea  coast,  in  most  of  the 
Kuskokwim  region,  along  the  lower  Yukon,  and  in  the  vicinity  of 
Norton  Sound,  and  much  of  this  area  is  now  occupied  by  domestic 
reindeer. 

MIGRATION 

A  reindeer  owner  in  the  Beaver  Mountains  was  informed  by  old 
natives  that  in  former  years  caribou  had  crossed  the  Yukon  near 
Andreafski,  had  traveled  to  the  Kuskokwim  River,  crossed  it,  and 
reached  the  Canyon  Creek  region,  and  he  was  of  the  opinion  that  a 
few  still  come  over  this  route.  Nelson  has  informed  the  writer  that 
"  the  Russians  and  Eskimos  at  St.  Michael  in  1877  said  the  caribou 
used  to  migrate  along  the  coast  northward  by  St.  Michael  usually  in 
the  fall."  This  indicates  a  general  north  and  south  route  of  migra- 
tion, at  least  from  Norton  Sound  to  the  vicinity  of  Kuskokwim  Bay. 
Information,  however,  is  meager  on  this  point.  The  facts  regarding 
the  complete  migrations,  as  well  as  detailed  distribution  in  the  days 
of  their  abundance,  are  lost  to  us  forever. 

ALASKA  RANGE  HERDS 

OCCURRENCE 

Caribou  inhabit  the  Alaska  Range  throughout  its  entire  length, 
not  as  one  continuous  herd,  but  as  occasional  groups  of  varying  size, 
with  the  center  of  abundance  in  the  region  east  of  Mount  McKinley. 
To  the  west  of  Mount  McKinley  the  animals  are  not  abundant.  A 
few  hundred  live  in  the  Rainy  Pass  district,  about  Post  and  Hartman 
Rivers,  Farewell  Mountains,  and  in  autumn  about  the  head  of  Happy 
River.    The  Rainy  Pass  vicinity  is  the  center  of  abundance  in  the 
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western  part  of  the  range.  West  of  this  point  they  occur  in  dimin- 
ishing numbers,  being  found  principally  in  localities  at  the  heads  of 
Stony,  Aniak,  and  Mulchatna  Rivers  and  the  Lakes  Clark  and 
Iliamna  (p.  GO).  The  animals  ranging  through  the  flats  near  Peluk 
Creek  and  Lake  Minchumina  are  no  doubt  recruited  from  the  Alaska 
Eange  nearby.  The  animals  ranging  west  of  Mount  McKinley  total 
about  3,000. 

The  principal  aggregation  of  the  whole  Alaska  Range  is  confined 
to  the  area  now  included  in  Mount  McKinley  National  Park.  H.  P. 
Karstens,  a  former  superintendent  of  the  park,  has  estimated  that 
there  are  20,000  head,  which  he  suggests  is  probably  conservative. 
East  of  the  park  these  animals  are  found  more  sparingly.  On  the 
upper  Delta  River  they  again  become  locally  common,  but  still 
farther  east  appear  to  be  more  scarce.  In  the  spring  of  1921  a  few 
were  found  on  Robertson  River,  and  it  is  believed  that  there  are  only 
small  groups  and  scattered  individuals  in  this  part  of  the  mountain 
range  during  summer.  In  autumn  there  is  an  influx  of  animals 
from  the  Yukon-Tanana  upland  (p.  69). 

Although  it  is  difficult  to  form  even  an  approximate  estimate,  the 
resident  caribou  of  the  Alaska  Range  probably  total  25,000  to  30,000 
animals. 

SUMMER  RANGE 

Over  much  of  this  territory  it  is  difficult,  with  information  at  hand, 
to  indicate  the  summer  and  winter  ranges,  but  in  some  localities  this 
may  be  done  approximately.  It  can  be  said,  however,  that  in  general 
the  summer  feeding  grounds  of  the  caribou  of  the  Alaska  Range  lie 
in  the  higher  parts  of  the  mountains. 

On  the  upper  Delta  River  caribou  are  found  the  year  round,  and 
there  is  probably  a  little  seasonal  shifting  to  different  ground,  but 
on  this  point  no  information  is  available.  In  Mount  McKinley  Park 
more  definite  observation  was  possible.  In  summer  the  caribou  as- 
cend high  into  the  mountains,  feeding  on  the  green  slopes  of  upper 
Savage  and  Sanctuary  Rivers  and  other  streams  and  are  often  found 
in  the  high  passes  on  upper  Teklanika  and  Toklat  Rivers.  At  this 
season  they  may  be  found  on  the  glaciers,  and  some  even  cross  to  the 
south  side  of  the  Alaska  Range  as  far  as  Peters  Hills  and  the  vicin- 
ity of  Peters  Creek.  An  old  resident  said  that  he  had  seen  "  thou- 
sands "  at  the  head  of  Yentna  River  in  summer.  In  the  Rainy  Pass 
region  the  animals  cross  the  range  as  far  as  upper  Happy  River. 

WINTER   RANGE 

The  heavy  snowfall  of  the  south  slopes  in  winter  forces  the  caribou 
to  leave  for  the  north  side,  and  furthermore  the  majority  descend  to 
the  lower  foothills,  where  the  lichens  furnish  winter  feed.  In  the 
Kantishna  district  a  favorite  winter  range  lies  about  Stony,  Myrtle, 
Moonlight,  and  Clearwater  Creeks,  tributaries  of  the  Toklat  River, 
as  well  as  in  the  vicinity  of  Chitsia  Mountain.  Tracks  were  found  on 
the  Toklat  as  far  down  as  the  vicinity  of  its  tributary,  Sushana  River, 
which  appears  to  be  about  the  limit  of  distribution  northward.  In 
"early  times",  it  is  said  by  residents,  the  Kantishna  Hills  were 
largely  inhabited  by  caribou.  This  is  not  now  the  case,  unless  the 
increase  in  the  herds  and  changing  migrations  have  very  recently 
caused  them  to  occupy  this  locality  again  in  some  numbers. 
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In  Rainy  Pass,  west  of  Mount  McKinley,  upon  the  arrival  of  winter 
the  caribou  leave  Happy  River,  where  they  generally  occur  in  fall. 
On  Post  River,  tributary  of  South  Fork  of  the  Kuskokwim,  they 
were  found  in  February  living  on  a  range  of  low  rounded  hills,  where 
they  had  pawed  deep  holes  in  the  snow  for  the  lichens.  Extensive 
areas  of  snow  were  packed  hard  where  the  animals  had  been  traveling 
and  feeding  through  the  winter.  The  flats  about  Peluk  Creek  and 
near  Lake  Minchumina,  partly  covered  with  a  thin  stand  of  scrubby 
spruce,  contain  lichens  that  attract  a  limited  number  of  caribou  in 
winter. 

MIGRATIONS 

Upon  the  arrival  of  the  first  snow  in  fall,  or  late  summer,  or  when 
early  frosts  have  begun  to  turn  the  vegetation  slightly  yellow,  the 
caribou  tend  to  forsake  the  high  mountains.  One  summer,  snow  fell 
on  upper  Savage  River  late  in  August.  Since  lichens  are  not  plenti- 
ful in  these  high  valleys  and  slopes,  and  other  vegetation  has  become 
less  palatable,  the  animals  naturally  begin  to  turn  their  attention  to 
the  winter  food  at  lower  elevations.  The  change  is  not  abrupt,  how- 
ever, and  it  is  only  when  the  desire  for  new  feeding  grounds  is  aug- 
mented by  the  unrest  of  the  rutting  season  late  in  September  and  in 
October  that  a  pronounced  migration  takes  place.  At  that  season  the 
animals  are  sometimes  massed  in  herds  numbering  several  hundred. 
There  is  a  general  trek  eastward  along  the  front  of  the  range,  in 
Mount  McKinley  National  Park.  Bands  of  caribou  appear  at  the 
head  of  Maurice  Creek  and  Riley  Creek  and  in  the  vicinity  of  Healy 
on  the  Nenana  River,  where  they  venture  into  the  low  country  to  some 
extent.  To  the  southward  the  animals  enter  Broad  Pass,  and  they 
have  been  noted  in  considerable  numbers  at  Cantwell,  Windy,  and 
other  neighboring  points  on  the  Alaska  Railroad.  Passing  through 
the  Broad  Pass  region,  they  move  on  eastward,  but  the  extent  of  their 
travels  in  that  direction  is  unknown.  As  a  rule  they  probably  do  not 
pass  much  beyond  Mount  Hayes.  After  the  rut,  the  spectacular 
"  run  "  being  over,  the  animals  become  distributed  over  their  winter 
range.  Apparently  a  considerable  portion  remain  within  the  park 
or  find  their  way  back,  but  their  numbers  are  no  longer  concentrated 
and  their  movements  have  become  more  erratic  and  the  direction  less 
obvious. 

NORTHERN  HERDS 

OCCURRENCE 

North  of  the  Yukon  the  center  of  abundance  of  caribou  is  the  high- 
land area,  the  divide  at  the  heads  of  the  Dall  and  Hodzana  Rivers, 
the  South  Fork  of  the  Koyukuk  River,  Bettles  River,  and  the  upper 
Middle  and  East  Forks  of  the  Chandalar.  The  abundance  decreases 
eastward  to  the  Canadian  border.  In  Yukon  another  center  of  abun- 
dance lies  about  the  upper  Porcupine  River  and  headwaters  of  Peel 
River.  These  localities,  comprising  the  chief  range  of  this  group  of 
herds,  have  long  been  established  hunting  grounds  for  the  natives. 
The  highlands  at  the  head  of  Dall  River  have  been  a  source  of  food 
supply  for  natives  from  the  south  as  well  as  those  from  the  north, 
particularly  the  latter,  while  those  from  the  middle  Chandalar  took 
toll  from  the  east,  more  particularly  on  the  upper  Hodzana.  On  the 
upper  Chandalar  and  the  upper  Koyukuk,  caribou  may  be  most  con- 
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veniently  obtained  from  the  territory  between  Cold  foot  on  the  Koyu- 
kuk  and  Big  Creek  near  the  Chandalar,  or,  a  little  farther  north, 
from  Bettles  River  or  the  East  Fork  of  the  Chandalar.  The  Yukon 
Flats,  which  include  the  territory  of  the  lower  Chandalar  and  Por- 
cupine Rivers,  do  not  regularly  harbor  caribou.  However,  these  ani- 
mals come  down  to  Caro,  and  some  were  killed  28  miles  north  of 
Beaver,  on  the  Yukon,  which  is  the  southernmost  point  reached  in 
this  area.  One  was  killed  6  miles  below7  Fort  Yukon  in  the  spring  of 
1925,  and  another  about  3  miles  up  from  the  mouth  of  Porcupine 
River.  Some  also  came  down  Black  River  in  the  same  spring,  a  few 
being  killed  within  10  or  15  miles  of  its  mouth.  These  are  stray  rec- 
ords; an  Indian  declared  that  no  caribou  had  been  observed  "so  far 
down "  for  the  "  last  one  hundred  years."  Certainly  the  Yukon 
Flats  are  ordinarily  avoided  by  the  caribou. 

The  southern  limit  of  the  regularly  occupied  range  corresponds 
fairly  well  with  the  edge  of  the  highland  bordering  the  Yukon  Flats. 
Thus  the  range  extends  down  the  Porcupine  River  a  little  below  the 
mouth  of  Coleen  River,  and  down  the  Chandalar  a  little  south  of 
Caro.  It  must  be  remembered,  however,  that  the  animals  are  here  at 
the  edge  of  their  habitat  and  are  not  so  plentiful  as  farther  toward 
the  center.  Reports  from  trappers  and  Indians  indicate  that  caribou 
occur  on  the  Porcupine  from  the  vicinity  of  Coleen  River,  all  the 
way  up  the  Porcupine  to  the  Nahoni  Lakes,  at  its  head,  and  on  to 
the  upper  Peel  River,  particularly  about  the  Ogilvie,  Hart,  Wind, 
and  Bonnetplume  Rivers.  The  animals  of  this  region  are  sometimes 
referred  to  as  the  "  Peel  River  herd."  To  the  northward  from  Por- 
cupine River,  in  Canadian  territory,  caribou  are  found  in  the  Old 
Crow  River  region  and  on  to  Herschel  Island.  A  former  member  of 
the  Royal  Northwest  mounted  police  stationed  at  Herschel  Island 
has  found  caribou  on  the  mainland  opposite  the  island  and  eastward 
to  the  Mackenzie  River  Delta. 

The  group  of  herds,  as  outlined  here,  is  fairly  continuous  from 
the  Peel  River  district  in  Yukon,  northward,  westward,  then  south- 
ward, in  a  great  half  circle,  until  the  other  limit  is  reached  near  the 
Yukon  in  the  Dall  River  highlands.  Westward  from  John  River, 
upper  Koyukuk  district,  caribou  do  not  normally  occur.  In  the  fall 
of  1924  they  reached  Allakaket,  a  mission  and  village  on  the  Koyu- 
kuk, for  the  first  time  in  the  memory  of  local  Indians.  South  of 
this  point  they  occur  sparingly  on  the  upper  Melozitna  and  Tozitna 
Rivers,  although  the  unusual  migration  of  1924  brought  an  influx 
into  this  region  and  some  even  crossed  the  Yukon  into  the  Nowitna 
River  country. 

The  caribou  of  the  Arctic  slope,  a  part  of  this  northern  group, 
are  now  scattered  and  probably  do  not  assemble  to  any  great  extent, 
unless  it  be  toward  the  east,  near  the  Canadian  border.  In  north- 
western Alaska  the  distribution  is  confined  to  certain  favorable 
localities. 

Apparently  caribou  are  not  found  at  present  on  Seward  Peninsula. 
The  writer  was  told  that  in  the  early  days,  probably  in  1899,  antlers 
were  found  in  this  region,  and  early  published  reports  indicate  that 
this  area  was  once  occupied.  Nelson  has  informed  the  writer  that 
formerly  caribou  were  numerous  on  the  upper  Kobuk  and  Noatak 
Rivers.    The  Eskimos,  he  says,  "  from  the  upper  parts  of  these  rivers 
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that  I  saw  camped  at  Hotham  Inlet  the  summer  of  1881,  had  tents 
and  clothing  and  numerous  flat  skins  of  them."  S.  B.  McLenegan 
(1889)  found  caribou  abundant  in  the  Kobuk  River  region  in  1884, 
but  Joseph  Grinnell,  who  went  into  the  Kobuk  country  in  1898  and 
spent  the  winter  there,  writes  the  author  that  he  did  not  see  a  live 
caribou  "in  all  that  country."  He  remarks:  "Apparently  caribou 
were  rare  in  that  country  in  the  late  nineties,  and  since  the  Indians 
all  had  rifles,  I  doubt  if  there  has  been  much,  if  any,  come-back." 

In  the  fall  of  1898  a  great  number  of  prospectors  went  from  Kot- 
zebue  up  the  Noatak,  Kobuk,  and  Selawik  Eivers,  the  majority  going 
up  the  Kobuk,  and  according  to  one  of  the  prospectors,  there  were 
no  caribou,  mountain  sheep  were  scarce,  and  many  men  died  of 
scurvy.  The  Kobuk  and  Noatak  Basins,  apparently,  have  not  been 
good  caribou  range  since  the  eighties,  and  only  a  few  stragglers 
occur.  Occasionally  a  few  wild  caribou  drift  into  the  reindeer 
herds  at  Shungnak  on  the  Kobuk,  but  nowhere  in  that  section  are 
they  abundant  enough  to  be  hunted  profitably. 

On  the  north  slope  of  the  DeLong  Mountains  caribou  are  a  little 
more  plentiful.  A  trader  on  the  Yukon  who  had  spent  much  of  his 
life  in  the  Arctic  told  the  writer  that  before  1901  caribou  were  plenti- 
ful west  of  Colville  and  Chipp  Rivers,  but  that  in  the  years  1901  to 
1905  natives  from  west  of  the  Colville  traveled  east  of  that  river  for 
caribou,  showing  that  they  had  already  become  scarce  in  that  region. 
In  early  times,  he  said,  caribou  passed  near  Point  Barrow  on  their 
westward  journey. 

In  1923  an  Eskimo  in  the  Koyukuk  district  said  that  caribou  were 
plentiful  in  the  Colville  section  "  years  ago  ",  and  he  thought  they 
were  again  becoming  more  plentiful  on  the  Arctic  slope,  where  they 
had  been  scarce  for  a  number  of  years.  A  prospector  had  been  at  the 
head  of  the  Noatak  in  1901  and  found  no  caribou  there,  but  some 
Eskimos  had  crossed  over  into  the  Colville  Basin  and  got  15  of  a 
band  of  35.  One  who  crossed  the  range  by  way  of  Alatna  River 
in  1911  found  caribou  sign  in  the  Colville  headwaters,  and  learned 
from  an  Eskimo  that  there  were  "  always  lots  of  caribou  in  that 
place."  A  member  of  the  United  States  Geological  Survey  party  who 
spent  three  seasons  north  of  the  range,  exploring  the  Colville  River 
country,  found  no  caribou  within  30  or  40  miles  of  the  coast,  but  in 
1925  he  found  indications  of  caribou  at  the  head  of  the  Utokok  and 
old  trails  between  the  head  of  this  river  and  the  Colville.  Natives 
from  Point  Lay,  Icy  Cape,  and  Wainwright  come  up  the  Utokok  and 
also  portage  over  from  the  Kuk  to  get  caribou  on  the  upper  Utokok. 
In  both  1924  and  1925  caribou  were  common  in  the  Colville  water- 
shed, having  been  found  half  way  up  Killik  and  Chandler  Rivers, 
down  the  Colville  to  the  mouth  of  Prince  Creek,  half  way  down 
Chipp  River,  about  the  head  of  Meade  River,  at  the  head  of  the 
Itivluk,  and  down  the  Aniuk  River  to  the  Noatak,  although  scarce 
in  the  vicinity  of  the  latter.  An  Eskimo  who  had  crossed  the  moun- 
tains to  the  head  of  Anaktuvuk  River  in  1920  found  "plenty  of 
caribou."  Information  from  the  Arctic  slope  eastward  is  not  so 
detailed,  but  no  doubt  the  herds  range  near  the  mountains  all  the 
way  to  the  Canadian  border  and  beyond. 

In  early  times  caribou  were  found  along  the  Arctic  coast  of  Alaska, 
and  various  accounts  indicate  that  they  were  plentiful  at  times. 
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Bailey  and  Hendee  (1926,  p.  22)  while  at  Wainwright  in  1921 
learned  from  an  Eskimo  that  in  the  old  days  "  the  caribou  were  so 
abundant  that  the  Eskimo  seldom  went  back  into  the  hills  to  hunt, 
but  waited  at  the  fords  of  the  rivers  and  killed  the  animals  with 
bows  as  they  crossed."  Various  other  accounts  of  prospectors  and 
natives  indicate  a  former  abundance  along  the  Arctic  coast.  In 
later  years  they  largely  disappeared  in  this  area,  owing  no  doubt 
partly  to  the  activities  of  whalers,  fur  traders,  and  natives.  The 
introduction  of  reindeer  herds  would  of  course  eliminate  the  wild 
caribou  in  occupied  areas,  but  very  probably  the  decrease  in  num- 
bers of  caribou  had  taken  place  before  the  reindeer  became  a  factor. 
Merely  a  change  of  feeding  grounds,  a  seeking  for  new  range  that 
had  been  left  untouched  for  a  long  period,  may  have  been  a  con- 
tributing factor. 

Thomas  Riggs,  Jr.,  former  Governor  of  Alaska  (1920),  estimated 
that  there  were  60,000  caribou  in  the  herds  he  observed  at  the  inter- 
national boundary  in  northern  Alaska.  Including  the  herds  over 
this  whole  northern  region,  in  the  Porcupine  and  Peel  River  country, 
along  the  Brooks  Range,  and  in  outlying  districts,  this  estimate  is 
probably  conservative. 

SUMMER  AND  WINTER  RANGES 

Information  is  lacking  as  to  whether  there  is  any  definite  territory 
that  might  be  called  the  summer  range  of  the  northern  herds,  and  it 
seems  probable  that  the  animals  are  more  or  less  scattered  in  many 
parts  of  their  general  range,  seeking  local  areas  suitable  for  summer 
feeding.  Reliable  observers  have  informed  the  writer  that  caribou 
may  be  found  in  the  Peel  River  country  during  summer,  in  some 
places  mainly  does  and  fawns ;  and  in  the  Old  Crow  River  Basin  an 
occasional  caribpu  was  found  in  the  summer  of  1926. 

In  winter  the  caribou  occupy  the  territory  along  the  Porcupine, 
all  the  way  from  Old  Rampart  House,  on  the  Alaska  side,  to  La 
Pierre  House  in  Yukon  Territory,  and  according  to  some  reports, 
all  the  way  to  the  head  of  the  Porcupine.  Throughout  this  area,  of 
course,  they  are  not  evenly  distributed,  but  will  be  found  in  separate 
localities  where  winter  food  conditions  are  favorable. 

MIGRATIONS 

The  distribution  and  migration  of  caribou  in  the  Porcupine  region 
confirms  observation  in  other  localities  that  although  there  is  a  mi- 
gration, it  may  be  complicated  by  minor  and  counter  movements. 
Furthermore,  when  the  trek  is  over,  it  is  difficult  to  say  clearly  just 
where  the  herd  has  gone,  for  the  reason  that  animals  are  still  scat- 
tered here  and  there  over  much  of  the  entire  range.  In  fact,  much 
of  the  territory  occupied  by  the  northern  herd  is  so  far  removed  from 
ordinary  travel  that  it  has  been  extremely  difficult  to  gather  sufficient 
information  with  which  to  work  out  the  entire  migration  route,  and 
data  are  available  for  only  a  rough  outline. 

Considering  first  the  Koyukuk-Chandalar  region,  there  is  a  gen- 
eral southwestward  movement  from  the  region  of  the  East  Fork  of 
the  Chandalar,  following  the  divide  between  the  Koyukuk  and  Chan- 
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clalar  waters,  continuing  until  the  headwaters  of  the  Hodzana,  Dall, 
and  Kanuti  are  reached.  This  movement  occurs  in  fall,  but  it  is 
difficult  to  assign  definite  dates.  Several  successive  migration  waves 
appear  to  take  place.  Early  in  October  many  caribou  have  already 
reached  the  southern  end  of  the  range,  yet  later,  perhaps  late  in 
October  or  early  in  November,  other  bands  are  observed  traveling 
southward  from  Bettles  River,  on  the  upper  Koyukuk.  Bettles 
River  seems  to  be  a  favorite  resort,  and  many  caribou  enter  the 
Koyukuk  Valley  by  way  of  that  river  course.  In  recent  years  bands 
of  caribou,  in  their  travel  from  the  eastern  headwaters  of  the  Chan- 
dalar  to  the  upper  Hodzana  country,  have  been  veering  farther 
southward — taking  a  short  cut,  in  other  words — and  crossing  the 
Chandalar  Valley  below  Cam.  The  stray  records  near  Beaver  on 
the  Yukon,  Fort  Yukon,  and  similar  stations  are  an  expression  of 
this  same  tendency  toward  a  more  southerly  route. 

For  comparison  it  is  interesting  to  note  that  in  the  early  days, 
when  the  miners  stampeded  into  the  upper  Koyukuk^  game  was  so 
scarce  that  cattle  were  shipped  up  the  Yukon  and  driven  overland 
from  Beaver  to  Wiseman  to  supply  meat  for  the  camps.  Later, 
caribou  were  brought  to  this  camp  all  the  way  from  the  East  Fork 
of  the  Chandalar,  which  became  a  favorite  hunting  ground.  Grad- 
ually the  herds  moved  south  and  west,  until  game  could  be  obtained 
from  the  upper  South  Fork  of  the  Koyukuk,  hunters  working  out 
from  Coldfoot.  In  recent  years  the  caribou  have  been  working 
still  farther  along  and  since  1920  have  been  coming  into  the  Mid- 
dle Fork  Valley  of  the  Koyukuk.  In  the  early  winter  of  1924-25 
they  were  plentiful  in  the  immediate  vicinity  of  Wiseman,  and 
moved  past  Bettles  and  even  Allakaket,  where  several  Indians  said 
they  had  never  seen  them  before.  They  also  appeared  in  consider- 
able numbers  on  the  Melozitna  Flats  still  farther  south,  and  even 
as  far  as  Tanana.  Possibly  this  tendency  will  once  more  populate 
the  Alatna  River  district  with  these  game  animals;  areas  of  suit- 
able lichens  occur  in  that  locality,  and  an  Eskimo  told  the  writer 
that  at  one  time  caribou  were  there.  Eskimos  from  the  Arctic 
slope  in  those  days  used  to  come  over  the  Endicott  Mountains  at 
the  head  of  the  Alatna  to  hunt  mountain  sheep  and  ca<ribou  and 
to  obtain  supplies  of  birch  wood. 

Apparently  there  are  two  migration  routes,  and  possibly  there 
is  a  split  in  the  herd  near  the  Canadian  border.  According  to 
Thomas  Riggs,  Jr.,  the  herds  at  the  head  of  Old  Crow  River  split, 
one  part  going  westward  along  the  north  slope  of  the  Endicott 
Mountains  and  the  other  taking  a  more  southern  route.  The  latter 
represent  the  animals  that  cross  the  upper  Coleen  and  Sheen jek 
Rivers  and  enter  the  Chandalar  watershed,  principally  by  wav  of 
the  East  Fork  (p.  64). 

The  northern  section,  traveling  on  the  Arctic  face  of  the  range, 
also  moves  westward,  but  it  is  probable  that  there  is  an  influx 
from  this  group  over  the  range  and  into  the  upper  Koyukuk  Valley. 
In  the  early  winter  of  1924-25  no  tracks  were  found  on  the  Koyu- 
kuk itself  much  above  Bettles  River,  and  it  is  safe  to  say  that  such 
a  crossing  over  the  range  would  occur  to  the  eastward.  Several 
Eskimos  of  the  upper  Koyukuk  expressed  the  belief  that  the  cari- 
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bou  came  from  "  the  Arctic."  This  might  explain  the  late  annual 
migration  "  wave "  that  in  recent  years  has  taken  place  on  the 
Koyukuk,  after  the  range  to  the  south  has  already  become  partly 
occupied  by  a  somewhat  earlier  migration. 

Some  Eskimo  information  has  still  further  bearing  on  this  move- 
ment. Several  Kobuk  Eskimos,  living  on  the  Alatna,  said  that  "  in 
the  old  days  ",  when  caribou  were  plentiful  on  the  Arctic  side,  they 
traveled  east  and  west,  parallel  with  the  mountain  range,  going 
through  a  "  narrow  place  between  the  mountains  and  the  ocean  ", 
in  the  east,  in  which  they  referred  without  doubt  to  the  region  of 
Firth  River,  where  the  Brooks  Range  approaches  the  Arctic  coast. 

A  trader  on  the  Yukon,  who  had  lived  at  Point  Barrow,  said 
that  caribou  traveled  westward  by  that  point  and  returned  east- 
ward by  a  more  inland  route,  nearer  the  mountains. 

Information  from  various  sources  indicates  that  in  a  general 
way  the  migration  north  of  the  mountains  took  place  in  a  westerly 
direction  in  autumn  and  easterly  in  spring,  but  as  the  caribou  mi- 
grations are  irregular  and  complex,  in  this  case  they  may  have 
been  complicated  by  a  tendency  to  visit  the  coast  region  in  summer 
and  the  mountain  slopes  in  winter,  a  north-and-south  movement. 

This  more  or  less  extensive  migration  on  the  Arctic  slope  clearly 
does  not  now  exist.  On  the  other  hand  there  seems  to  be  a  south- 
ward shifting  of  the  migration  lines,  with  an  increase  in  numbers 
south  of  the  mountains,  an  enrichment  of  the  southern  area  at  the 
expense  of  the  northern. 

The  summer  and  winter  ranges  are  hard  to  differentiate  (p.  66). 
There  is  an  influx  to  the  Koyukuk-Chandalar  divide  for  winter, 
but  it  is  not  clear  where  the  animals  spend  the  summer.  A  certain 
number,  as  in  other  herds,  may  be  found  on  the  "  winter  range  " 
in  summer,  and  many  return  northward  and  eastward  for  summer, 
but  this  migration,  if  such  it  may  be  called,  is  indefinite  and 
unnoticeable. 

The  route  of  migration  of  that  part  of  the  herd  on  the  Canadian 
side,  may  be  traced  eastward  by  Rampart  House,  along  the  Old  Crow 
Mountains,  and  southward  by  the  high  lands  bordering  the  Porcu- 
pine River  into  the  upper  Peel  River  country  and  Nahoni  Lakes. 
There  is  no  question  that  this  is  the  route  of  travel,  but  opinion  dif- 
fers as  to  its  direction  at  certain  seasons.  During  the  first  week  in 
August  1926,  the  caribou  appeared  in  the  Old  Crow  Mountains, 
northeast  of  Rampart  House,  and  the  numbers  were  augmented  by 
later  arrivals.  The  natives  from  Old  Crow  Village  obtained  more 
than  400  animals  during  the  fall  hunt.  According  to  a  former  mem- 
ber of  the  Royal  Canadian  mounted  police  at  Rampart  House,  cari- 
bou in  fall  cross  the  Porcupine  southward  at  that  point  and  return 
northward  in  spring.    An  Indian  at  that  station  said  the  same  thing. 

At  Old  Crow  Village,  to  the  eastward,  the  chief  of  the  Indians  in- 
formed the  writer  that  the  caribou  appeared  in  that  vicinity  in  fall, 
having  come  from  the  "  Chandalar  ",  and  traveled  to  the  head  of  the 
Porcupine.  This  would  also  be  in  a  southerly  direction.  He  stated 
that  the  animals  returned  northward  in  spring,  and  further  that  an 
influx  of  caribou  generally  occurred  in  August  from  the  north,  but 
these  soon  returned  northward  and  reappeared  in  October  on  their 
southward  trek.    According  to  this  Indian,  the  "  Yukon  "  caribou 
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(by  which  he  meant  animals  from  far  south)  come  north  in  fall  and 
mingle  with  the  northern  group.8 

Other  reports  also  appear  to  point  to  a  southerly  migration  in  fall. 
In  August  1926  caribou  appeared  at  Old  Crow  Mountain,  as  the  In- 
dian had  predicted,  and  apparently  from  the  north.  They  probably 
followed  the  mountains  surrounding  Old  Crow  River  Basin,  for  few 
had  been  seen  in  the  basin  itself  at  this  time. 

It  may  be  said,  then,  that  there  is  a  local  migration  in  August,  and 
that  the  main  run  occurs  in  October  along  the  route  indicated.  It 
is  clear  that  there  is  free  communication  among  the  caribou,  a  con- 
nected distribution,  all  the  way  from  the  headwaters  of  the  Porcu- 
pine and  Peel  Rivers  in  Yukon  to  the  Brooks  Range  in  Alaska,  in- 
cluding the  Chandalar  animals. 

YUKON-TANANA  HERDS 

OCCURRENCE 

By  far  the  largest  number  of  caribou  west  of  the  Mackenzie  River 
occupy  mainly  the  uplands  between  the  Yukon  and  Tanana  Rivers 
and  the  contiguous  areas  in  Yukon  Territory.  Farther  eastward  in 
Yukon,  caribou  have  been  observed  in  various  places,  but  whether 
these  animals  form  a  definite  part  of  the  Yukon-Tanana  group  is 
uncertain.  One  who  had  traveled  extensively  in  the  eastern  part  of 
Yukon  informed  the  writer  that  he  had  found  caribou  along  the 
mountain  range  extending  from  the  head  of  McNeil  River  in  Yukon 
Territory  southward  as  far  as  the  head  of  Jennings  and  Cottonwood 
Rivers  in  northern  British  Columbia.  He  believed  that  their  distri- 
bution was  confined  within  a  strip  averaging  50  miles  in  width. 
Though  unacquainted  with  conditions  north  of  McNeil  River,  this 
observer  had  noted  caribou  on  "Level  Mountain"  east  of  Tuya 
Lake,  in  an  area  north  of  the  middle  reaches  of  Jennings  River,  and 
on  a  mountain  north  of  Blue  River — all  in  northern  British  Colum- 
bia— and  in  Yukon  on  a  mountain  situated  midway  between  the  foot 
of  Atlin  Lake  and  a  mountain  southwest  of  McClintock  Peak.  Cari- 
bou were  also  said  to  occur  down  the  Liard  River  to  a  point  about  300 
miles  below  Liard  Post,  but  no  farther.  According  to  Indian  infor- 
mation, caribou  reach  the  summit  of  the  Coast  Range  near  Skagway 
but  do  not  occur  on  the  south  slope.  This  eastern  territory  was  not 
visited  during  this  investigation,  and  the  distribution  of  caribou 
therefore  was  not  worked  out  in  detail.  These  notes,  however,  indi- 
cate rather  definite  points  of  contact  between  the  caribou  of  the 
Yukon-Tanana  herd  and  those  of  British  Columbia. 

Indeed,  much  confusion  has  existed  concerning  the  boundaries  of 
the  range  of  the  Yukon-Tanana  caribou  and  the  limits  of  the  animals' 
movements,  and  certain  points  are  still  obscure,  many  details  re- 
maining to  be  worked  out.  The  range  of  these  animals  is,  however, 
so  closely  associated  with  their  migrations  that  one  can  hardly  be  dis- 
cussed without  the  other,  and  as  the  fall  migration  is  the  most  strik- 
ing feature,  and  the  most  definite  in  character,  it  will  be  discussed  at 
this  point. 

8  It  is  sometimes  difficult  to  decide  how  to  use  such  Indian  information.  The  Indians' 
observation  is  likely  to  be  most  accurate,  especially  in  the  case  of  caribou,  on  which  they 
depend  for  food  and  for  whose  coming  they  watch  so  carefully.  Their  judgment  as  to 
what  takes  place  at  a  distance,  however,  may  be  faulty. 
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FALL    MIGRATION 


The  main  divide  between  the  Yukon  and  Tanana  Rivers  may  be 
considered  the  principal  highway  of  travel  for  these  caribou  in 
Alaska,  though  they  do  not  always  adhere  to  it  closely.  At  the  head- 
waters of  the  Chena  River,  northeast  of  Fairbanks,  a  northwestward 
movement  is  noticeable,  generally  late  in  July.  One  season  the 
caribou  were  first  noted  there  on  July  28,  which  appears  to  be  the 
average  date  for  that  locality.  In  the  fall  of  1920,  while  stationed 
on  Boulder  Creek,  a  tributary  of  upper  Chena  River,  the  writer 
watched  the  caribou  moving  in  a  general  northwesterly  direction 
until  September  11.  On  that  date  a  few  were  seen  traveling  in  the 
opposite  direction.  On  the  next  day  individuals  were  seen  going  in 
both  directions,  but  on  the  following  day  the  migration  was  definitely 
southeastward.  The  White  Mountain  region  had  been  the  temporary 
goal  of  the  animals'  summer  travel,  and  they  had  not  crossed  the 
Yukon  at  Rampart  in  any  numbers.  On  the  return  journey,  south- 
eastward, the  animals  had  become  concentrated  and  appeared  in 
large  bands  in  many  sections. 

The  principal  area  covered  by  this  migration  extends  from  the 
White  Mountains  district  and  the  vicinity  of  Rampart  on  the  Yukon 
in  a  southeasterly  direction,  covering  the  upper  tributaries  of  both 
the  Tanana  and  Yukon,  into  Yukon  Territory  as  far  as  Whitehorse. 
In  some  seasons  the  caribou  swing  down  to  the  Chatanika  and  Chena 
Rivers,  so  as  to  pass  close  to  Fairbanks ;  in  other  seasons  they  keep 
more  to  the  main  divide,  farther  east.  Occasionally  a  few  animals 
cross  the  Tanana  River  southeast  of  Fairbanks,  traveling  more  and 
more  southward  until  at  the  Delta  River  a  considerable  number 
may  cross  the  lowlands  of  Tanana  Valley  into  the  Alaska  Range. 
Others  cross  the  valley  near  the  mouth  of  Healy  River  and  other 
points  up  the  Tanana,  over  to  the  slopes  of  the  Alaska  Range.  Hav- 
ing arrived  at  this  mountain  chain,  a  great  many  move  eastward 
along  its  north  slopes  in  a  direction  parallel  with  the  range,  but  others 
cross  the  mountains  by  way  of  the  Delta  River,  by  Mentasta  Pass, 
or  by  less-traveled  routes  over  the  range.  One  winter  these  caribou 
ranged  south  of  the  mountains  to  the  vicinity  of  Copper  Center. 
Many  of  them  reach  the  headwaters  of  the  Tanana,  Nabesna,  Chisana, 
and  White  Rivers. 

On  the  Yukon  River  side  of  the  divide  the  herds  sometimes  pass 
within  8  or  10  miles  of  Circle,  but  they  ordinarily  confine  them- 
selves to  higher  ground,  as  far  back  as  Miller  Creek,  and  do  not 
often  enter  the  low  swampy  area  in  the  angle  of  the  Yukon  that 
includes  Beaver  and  Birch  Creeks.  However,  at  Woodchopper 
Creek,  the  Nation  River,  and  at  Eagle  the  animals  reach  the  banks 
of  the  Yukon  itself  and  even  cross  the  river  in  some  numbers. 
Various  crossings  of  the  Yukon  are  well  known,  the  chief  of  which 
are  in  the  vicinity  of  Woodchopper  Creek  and  Nation  River. 
Others  are  near  Eagle  and  Fortymile,  as  well  as  at  points  above 
Dawson.  The  main  migration  passes  within  a  few  miles  of  Eagle, 
the  American  Summit  being  a  favorite  crossing,  and  goes  thence 
on  into  Yukon  Territory,  across  the  Sixtymile  River,  parallel  with 
the  Yukon  River  and  principally  on  the  south  side.  A  goodly  num- 
ber may  finally  arrive  in  the  vicinity  of  Whitehorse,  as  they  did 
in  the  fall  of  1924.     According  to  several  old  timers,  the  caribou 
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run  had  not  previously  extended  as  far  as  Carmack  and  White- 
horse  since  these  men  came  into  the  country — periods  varying  from 
20  to  33  years.  Certain  Indians  declared  that  caribou  used  to  be 
at  Haines,  Alaska,  and  they  thought  that  the  animals  were  working 
back  that  way.  In  early  times  Fortymile  was  an  important  cross- 
ing. Sometimes  several  thousand  caribou  cross  in  these  places,  but 
these  in  reality  constitute  only  a  small  part  of  the  main  herd. 
They  are  sufficiently  numerous,  however,  to  reach  and  mingle  to 
some  extent  with  the  Peel  River  herd,  which  ranges  about  the 
heads  of  Peel  and  Porcupine  Rivers  and  their  many  tributaries. 
There  thus  appears  to  be  a  rather  definite  intercommunication  be- 
tween the  two  herds  by  way  of  the  Nation  River  and  the  Klondike 
River  districts. 

Above  Dawson  many  local  crossings,  where  caribou  habitually 
swim  the  Yukon,  are  known  to  the  prospectors  and  others  inhabit- 
ing that  region,  who  reported  that  caribou  cross  the  Yukon  in  fall 
at  many  points  from  some  distance  below  Fort  Selkirk  to  Indian 
River.  Other  crossings  occur  just  below  the  mouth  of  White  River, 
at  the  mouth  of  Stewart  River,  at  Rosebud  Creek,  ABC  Creek 
(below  Fort  Selkirk),  Coffee  Creek,  and  Selwyn.  Some  of  these 
localities  are  little  known  except  to  local  prospectors  or  other  woods- 
men who  have  opportunities  to  note  these  small  features  of  the 
great  migration  of  caribou. 

According  to  information  received  from  local  residents,  it  is  ap- 
parent that  the  highlands  between  Sixtymile  River  and  White  River 
and  between  the  Klondike  and  Stewart  Rivers  are  highways  of 
travel  for  caribou. 

WINTER   RANGE 

The  large  herd  having  made  its  long  journey,  one  might  wonder 
where  the  animals  assemble  and  where  they  spend  the  winter.  As  a 
matter  of  fact,  all  do  not  assemble  on  any  one  winter  range,  but  small 
groups  are  scattered  along  the  whole  route  of  travel  from  the  White 
Mountains  to  Whitehorse,  irregularly  distributed,  some  localities 
harboring  only  a  few  small  bands,  others  none,  and  still  others 
numbers  so  large  that  the  animals  are  considered  "  plentiful." 

In  all  sections  certain  areas  are  favorite  resorts,  the  supply  of 
lichens  and  condition  of  snow  being  important  factors.  It  was  re- 
ported that  many  caribou  had  wintered  in  the  hills  near  the  mouth 
of  White  River,  in  the  Kluane  Lake  region,  and  elsewhere  southeast 
of  Dawson.  Small  bands  wintered  south  of  the  Yukon  near  Selwyn 
and  on  Nisling  River.  Apparently  the  snow  lies  too  deep  on  most 
of  the  south  slope  of  the  Coast  Range  to  furnish  caribou  an  area  for 
winter  use.  It  is  known  that  caribou  winter  to  some  extent  on  Ladue 
Creek,  along  the  upper  White  River,  in  the  Chisana  River  region, 
and  in  some  seasons  abundantly  in  the  basin  of  the  upper  Fortymile 
River.  Sometimes  the  animals  do  not  remain  in  the  Fortymile  basin 
for  winter,  and  at  such  times  local  Indians  and  prospectors  are  un- 
able to  get  caribou  meat  except  during  the  fall  migration.  Limited 
numbers  spend  the  winter  on  upper  Goodpaster  River  and  in  other 
parts  of  the  Yukon-Tanana  highland.  The  writer  has  found  caribou 
on  the  upper  waters  of  the  Chatanika  River  in  February,  this  being 
a  locality  not  far  from  the  northwestern  end  of  their  range. 
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Mention  has  been  made  (p.  70)  of  an  occasional  migration  over 
the  Alaska  Range,  by  way  of  Delta  River  and  Mentasta  Pass.  It  is 
definitely  known  that  the  caribou  appeared  at  the  head  of  Delta 
River  three  winters— 1918-19,  1919-20,  and  1920-21.  In  the  fall 
of  1920  these  caribou  appeared  at  Paxson  Roadhouse  in  the  middle 
of  October,  reached  McCallum's  telegraph  station  in  December,  and 
continued  northward  nearly  to  the  mouth  of  Phelan  Creek,  which 
seemed  to  be  their  limit.  They  had  come  from  the  north  slope, 
through  Mentasta  Pass,  part  of  the  herd  going  northward  on  Phelan 
Creek  and  others  going  in  a  southerly  direction  to  Poplar  Grove, 
where  they  remained  until  March,  after  which  they  moved  to  the 
vicinity  of  Mount  Drum.  An  observer  at  Mentasta  Pass  had  esti- 
mated that  10,000  or  12,000  animals  had  gone  over  the  pass  that  fall. 
Some  had  readied  the  vicinity  of  Copper  Center.  In  April  the 
caribou  had  returned  toward  Mentasta  and  were  gone  from  the  south 
slope  in  May. 

SPRING  MIGRATION  AND  SUMMER  RANGE 

In  the  spring  of  1921  the  writer  witnessed  the  return  of  the  cari- 
bou to  the  north  side  of  the  Alaska  Range  at  Tanana  Crossing.  The 
first  animals  were  seen  on  April  28,  coming  over  the  summit  of  the 
range,  down  the  north  slope,  and  then  swinging  off  parallel  with  the 
range  for  some  distance,  on  the  lower  slopes.  Having  reached  the 
lower  slopes,  they  moved  slowly,  stopping  and  bunching  up  on  favor- 
able knolls  to  feed  and  sometimes  gathering  in  a  herd  numbering  as 
many  as  500.  Some  of  the  herds  did  not  move  more  than  2  miles  a 
day.  On  this  first  day  about  4.000  passed.  The  next  day  only  about 
1,500  moved  by,  and  on  the  following  day  few  were  coming  over  the 
mountains.  Altogether  about  6.500  crossed  from  the  south  side,  prob- 
ably following  the  course  of  Tok  River,  and  dispersed  in  the  Tanana 
Valley,  all  making  for  the  general  region  of  the  upper  Fortymile  or 
Goodpaster  Rivers.  These  animals  were  nearly  all  does,  most  of 
them  heavy  with  fawn. 

Earlier  that  season,  on  April  11,  a  fur  trader  had  seen  caribou 
crossing  the  Tanana  10  miles  above  Tetling,  in  an  easterly  direction, 
traveling  over  a  path  3  miles  wide.  Another  trader,  stationed  at 
Tetling  Lake  during  this  migration,  stated  that  about  the  last  of 
April  or  the  first  of  May,  thousands  of  caribou  passed  that  place  in 
a  northerly  direction.  He  estimated  that  5,000  or  more  crossed  in  one 
day  and  believed  that  more  caribou  passed  at  Tetling  Lake  than  at 
Tanana  Crossing. 

All  of  these  caribou  were  leaving  their  winter  range  and  heading 
for  the  fawning  grounds  and  the  summer  ranges  in  the  Yukon- 
Tanana  divide.  This  movement  represents  only  a  small  part  of  the 
general  shifting  of  the  caribou  over  a  wide  stretch  of  territory. 
Little  is  known  about  the  spring  migration  in  general.  A  movement 
of  caribou  herds  has  been  observed  in  a  number  of  localities  in  spring, 
but  since  the  herds  are  not  concentrated  at  this  time  and  do  not  travel 
so  far  nor  so  steadily  as  in  the  fall,  it  is  difficult  to  determine  just 
where  they  go.  Numerous  localities  that  cannot  be  named  serve  as 
spring  and  summer  range.  It  is  certain  that  many  caribou  remain 
on  the  higher  parts  of  the  Yukon-Tan  ana  divide  during  the  spring 
months,  and  many  have  been  observed  in  summer  on  the  upper  Yukon, 
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particularly  on  Swede  Dome,  near  Dawson,  in  the  vicinity  of  the 
mouth  of  White  River ;  near  Fort  Selkirk ;  and  in  the  Coast  Range 
south  and  west  of  Whitehorse.  Some  spend  the  spring  and  summer 
on  the  upper  White  River.  In  July  caribou  were  observed  along  the 
upper  Fortymile  River,  and  a  herd  estimated  to  number  30,000  came 
into  Mosquito  Flats  in  June.  On  July  5  and  6,  a  prospector  watched 
a  herd  of  at  least  15,000  animals,  probably  many  more,  at  the  head 
of  Healy  River,  near  the  head  of  the  Middle  Fork  of  Fortymile 
River. 

At  various  times  during  spring  and  summer,  herds  may  be  observed 
traveling  here  and  there,  until  near  the  end  of  July  they  may  be 
seen  in  a  more  definite  journey  northeastward  by  the  heads  of  Good- 
paster,  Chena,  and  neighboring  rivers,  and  in  September  the  regu- 
lar return  migration  begins. 

TAXONOMIC  STATUS  OF  ALASKA- YUKON  CARIBOU 

While  this  investigation  has  not  been  concerned  directly  with  cari- 
bou taxonomy,  the  study  of  distribution  and  migratory  routes  of  the 
Alaska- Yukon  herds  is  closely  related  to  the  distribution  of  described 
forms.  For  this  reason  the  classification  of  the  groups  involved  is 
here  considered.  A  completely  satisfactory  understanding  of  the  sit- 
uation can  be  had  only  by  a  revision  of  the  genus,  which  is  badly 
needed  but  well-nigh  impossible  with  material  now  available  in  the 
collections.  The  synopsis  here  given  is  confined  to  the  caribou  of  the 
Alaska-Yukon  area. 

All  specimens  available  from  the  North  American  continent  have 
been  studied,  as  well  as  some  from  the  Old  World,  in  all,  283  skulls 
and  122  skins.  Fortunately,  from  some  localities  there  are  large 
series,  particularly  in  the  Biological  Survey  collection.  Special  at- 
tention was  given  during  these  investigations  to  collecting  a  com- 
parable series  from  interior  Alaska.  The  extensive  collection  of  the 
United  States  National  Museum  was  studied,  and  important  material 
examined  in  the  collections  of  the  American  Museum  of  Natural  His- 
tory, New  York.  A  few  specimens  also  were  examined  in  the  collec- 
tion of  the  Academy  of  Natural  Sciences  of  Philadelphia,  a  number 
at  the  Field  Museum  of  Natural  History,  Chicago,  and  some  in  the 
Colorado  Museum  of  Natural  History,  at  Denver. 

Unfortunately,  however,  much  of  the  museum  material  is  not  com- 
parable. Skins  taken  late  in  winter  or  in  spring  are  practically  use- 
less for  taxonomic  work,  and  skins  in  good,  unfaded  condition,  as 
well  as  skulls,  must  be  segregated  by  sex  and  age.  The  result  is  that 
even  in  a  large  collection,  any  one  comparable  series  becomes  dis- 
appointingly small.  Even  among  specimens  considered  fully  adult 
there  is  some  uncertainty,  for  it  is  not  always  known  at  what  age 
growth  ceased.  Furthermore,  there  is  a  lamentable  lack  of  material 
of  any  kind  from  certain  critical  localities. 

The  study  of  museum  specimens  was  complemented  by  field  ob- 
servations on  color,  size,  form  of  antlers,  and  other  characters. 
Thousands  of  caribou  were  observed  in  the  field,  and  many  sketches 
and  measurements  of  horns  were  made  (figs.  4  to  13).  Finally,  val- 
uable light  is  thrown  on  the  problem  in  some  cases  by  the  facts  of 
distribution  and  migration. 


74  NORTH    AMERICAN    FAUNA  [No.  54 

The  following  forms  have  been  described  from  Alaska  and  Yukon 

Territory : 

Rangifer  stonei  Allen,  from  Kenai  Peninsula,  Alaska. 

R.  granti  Allen,  from  the  western  end  of  Alaska  Peninsula,  opposite  Popof 

Island. 
R.  aroticus  ogilvyensis  (Millais),  from  Ogilvie  Mountains,  north  of  Dawson, 

Yukon  Territory. 
R.  excelsifrons  Hollister,  from  Meade  River,  near  Point  Barrow,  Alaska. 
R.  mcguirei  Figsins,  from  Kletson  Creek,  a  tributary  of  the  White  River, 

Yukon  Territory,  4  miles  east  of  the  Alaska-Yukon  boundary. 
R.   osborni  Allen,  from  Cassiar  Mountains,  British  Columbia.     (This  form 

enters  Yukon  Territory.) 

The  present  investigation  indicates  that  the  Alaska-Yukon  caribou 
differ  among  themselves  only  subspecifically  and  that  they  comprise 
three  subspecies  of  Rangifer  arcticus — R.  a.  stonei,  R.  a.  granti,  and 
R.  a.  osborni.    The  taxonomy  then  is  as  follows : 9 

Order  ARTIODACTYLA— Even-toed  Ungulates 

Family  Cervidae — Deer 

Genus  RANGIFER  Hamilton  Smith — Caribou  and  Reindeer 

RANGIFER   ARCTICUS    (Richardson)—  Barren-ground   Caribou 

[Pertinent  synonymy   under   subspecies] 

The  first  taxonomic  question  under  consideration  is  the  relation- 
ship of  the  New  World  group  with  those  of  the  Old  World.  A 
number  of  Old  World  specimens  have  been  examined,  but  as  the 
series  available  is  fragmentary  and  scattered  as  to  locality,  it  does 
not  warrant  any  conclusions.  In  the  absence  of  evidence  to  the  con- 
trary and  in  conformity  to  usage,  it  is  assumed  that  the  Nearctic  are 
distinct  from  the  Palearctic  forms. 

Study  of  available  material  of  Rangifer  caribou  and  R.  arcticus  is 
most  confusing.  There  is,  of  course,  the  matter  of  size  and  weight. 
It  is  generally  believed  that  the  "  woodland  "  caribou  is,  on  the 
whole,  a  much  heavier  animal  than  the  typical  arcticus  from  the  bar- 
ren grounds  of  northern  Canada.  Here  again,  however,  precise  in- 
formation is  limited.  Records  of  animal  weights  in  literature  are 
often  subject  to  question.  Rarely  does  the  author  state  the  age  of 
the  animal  for  which  a  weight  is  given,  and  it  is  not  always  clear 
that  the  animal  really  was  weighed. 

9  No  attempt  at  revision  is  here  made,  but  for  the  sake  of  completeness  and  of  suggest- 
ing possible  relationships,  the  subspecies  of  Rangifer  arcticus  heretofore  described  (with 
the  exception  of  R.  a.  ogilvyensis,  a  synonym  of  R.  a.  stoned,  for  which  see  p.  76)  are 
quoted  from  Gerrit  S.  Miller   (1924,  p.  491)   as  follows  : 

Rangifer  arcticus  arcticus   (Richardson).      (Barren-ground  Caribou.) 

1829.  Cervas  tarandus  var.  arctica  Richardson,  Fauna  Boreali-Americana,  v.  1,  p.  241. 
1885.  Rangifer  tarandus  and  R.  tarandus  groenlandicus  True,  U.  S.  Natl.  Mus.  Proc. 

(1884)    7:592.     1885. 
1896.  Rangifer  arcticus  Allen,  Amer.   Mus.   Nat.    Ilist.    Bull.   8 :  234.     November  21, 

1896. 
Type  Locality. — Fort  Enterprise,  Mackenzie,  Canada.     (See  Allen,  Amer.  Mus.  Nat. 
Hist.  Bull.  24:584,   September  11,  1908.) 
Rangifer  arcticus  caboti  G.  M.  Allen. 

1914.  Raiu/ifcr  arcticus  caboti  G.  M.   Allen,  New  England  Zool.   Club   Proc.  4:104. 
March  24.   1914. 

1915.  Tarandus  rangifer  labradorensis  Millais,  The  Gun  at  Home  and  Abroad,  v.  4, 
p.  259    ("  .  .   .  horns  brought  into  Nain,  Davis  Inlet,  and  Fort  Chimo"). 

Type  Locality. — Thirty  miles  north  of  Nachvak,  eastern  Labrador,  Canada. 
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The  woodland  form,  is  considered  darker.  This  may  be  a  sound 
conclusion,  but  there  is  so  much  individual  variation  in  color  among 
caribou  that  even  this  character  should  be  questioned,  and  perhaps 
the  judgment  holds  true  only  on  the  average. 

Antler  form  appears  to  be  a  fairly  reliable  distinction  if  used 
with  discretion.  Unquestionably,  the  average  antlers  of  R.  caribou 
are  flat  and  fairly  heavy,  rather  short  in  beam,  as  compared  with  the 
more  rangy  antlers  of  typical  R.  arcticus. 

Skulls  of  the  two  groups  were  compared  in  a  vain  effort  to  find 
a  really  stable,  diagnostic  character.  Certain  skulls  appeared  to 
indicate  that  arcticus  was  characterized  by  a  more  prominent,  pro- 
truded orbit.  While  this  may  be  a  satisfactory  distinction  between 
certain  forms,  it  cannot  be  applied  to  the  two  larger  groups  with- 
out numerous  exceptions.  One  can  without  difficulty  pick  out  1 
or  more  skulls  of  2  described  forms  and  find  satisfactory,  some- 
times striking,  differences  but  in  a  sufficient  number  of  specimens  to 
form  a  comparable  series  such  distinctions  are  minimized,  if  not 
altogether  nullified,  by  many  skulls  that  do  not  fit  into  the  scheme. 

With  an  inadequate  series  of  typical  arcticus,  and  also  of  typical 
caribou,  hard  and  fast  conclusions  are  impossible.  Specimens  from 
the  Yukon-Tanana  herds  show  many  points  of  resemblance  to  those 
of  typical  arcticus.  Alaskan  antlers  are  long  and  rangy,  thus  ap- 
proaching arcticus  rather  than  caribou.  Though  the  Mackenzie 
River  Valley  apparently  has  acted  as  a  barrier  between  the  great 
herds  of  northern  Canada,  representing  R.  arcticus,  and  the  groups 
found  in  Yukon  and  Alaska,  such  barriers  also  appear  to  exist  on 
a  small  scale  within  Alaska.  As  mentioned  before  (p.  67),  in  the 
winter  of  1924  a  great  migration  swept  over  the  lower  Alatna 
and  Koyukuk  Rivers  and  caribou  crossed  the  Yukon  River  near 
the  mouth  of  the  Tanana  in  considerable  numbers.  Similarly,  in 
recent  years  there  has  been  a  slight  encroachment  on  the  Yukon 
Flats,  several  animals  having  been  killed  not  far  from  Fort  Yukon, 
to  the  great  surprise  of  the  Indians.  On  the  Alatna  River,  caribou 
had  been  absent  as  long  as  the  adult  Indians  could  remember. 

This  is  typical  caribou  behavior,  and  could  easily  be  true  on  a 
larger  scale.  With  their  long  migrations,  the  routes  of  which  are 
changed  after  longer  or  shorter  periods,  it  seems  unlikely  that  com- 
munication has  been  cut  off  between  the  herds  east  and  west  of  the 
Mackenzie  for  a  period  long  enough  to  produce  two  distinct  species. 

As  a  matter  of  fact,  characters  appear  to  overlap.  The  basal 
length  of  35  Alaskan  specimens  varies  from  344  to  403  mm,  with  an 
average  of  369  mm.  The  same  measurement  from  only  4  barren- 
ground  caribou  from  northern  Canada  varies  from  361  to  367  mm, 
average  365  mm.  Of  8  specimens  from  northern  Canada  the  maxil- 
lary tooth  row  varied  in  length  from  84  to  98  mm,  average  88.9 
mni,  as  compared  with,  an  average  of  94  mm  among  44  central  Alaskan 
specimens,  ranging  from  85  to  107  mm.  Thus  we  find  all  measure- 
ments overlapping  in  their  range  of  variations,  and  the  same  is  true 
of  skull  proportions  and  shape.  As  previously  noted  (p.  74),  records 
of  weight  or  size  of  caribou  in  literature  are  rarely  specific  in  de- 
tails, but  it  would  appear  that  the  Alaskan  caribou  are  heavier 
than  typical  Rangifer  arcticus. 
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Because  of  the  overlapping  of  characters  and  the  proximity  of  the 
ranges  of  the  two  groups,  even  though  the  boundaries  do  not  defi- 
nitely meet  at  present,  and  because  R.  arcticws  is  the  first  form  de- 
scribed for  continental  North  America,  the  Alaskan  animals  are 
here  considered  as  subspecifically  related  to  R.  aroticus. 

RANGIFER  ARCTICUS  STONEI  Allen 

Stone's  Caeibou 

Rangifer  tfonei  Allen,  Amer.  Mus.  Nat.  Hist.  Bull.  14 :  143-148,  May  28,  1901. 
Rangifer  ececelsifrons  Hollister,  Smithsn.  Misc.  Collect.  56  (35)  :  5,  February  7, 

1912.     Type  locality,  Meade  River,  near  Point  Barrow,  Alaska. 
Rangifer  mcguirei  Figgins,  Colo.  Mus.  Nat.  Hist.  Proc.  3  (1)  :  1,  December  28, 

1919.     Type  locality,  Kletson  Creek,  a  tributary  of  White  River,  Yukon, 

Canada. 
Tarandiis  rangifer  ogilvyensis  Millais,  The  Gun  at  Home  and  Abroad,  v.  4r  p.  263, 

1915.     Type  locality,  Ogilvie  Mountains,  north  of  Dawson,  Yukon,  Canada. 

Type  locality. — Kenai  Peninsula,  Alaska. 

Type  specimen. — No.  16701,  American  Museum  of  Natural  History,  $  adult, 
head  (skin  and  skull),  collected  September  24,  1900,  by  Andrew  J.  Stone. 

Geographic  range. — Most  of  central  and  northern  Alaska,  excluding  Alaska 
Peninsula  and  Unimak  Island ;  also  in  western  Yukon,  Canada,  more  sparingly 
to  the  eastward ;  the  form  is  absent  from  most  of  the  southern  coastal  belt  of 
Alaska,  having  been  exterminated  on  Kenai  Peninsula  and  is  scarce  in  western 
and  parts  of  northern  Alaska. 

Diagnostic  characters. — A  large  caribou,  probably  approaching  the  greatest  in 
weight,  dark  in  coloration,  with  well-developed  white  fringe  on  throat.  Antlers 
large  and  rangy,  of  the  arcticus  type,  but  heavier. 

Remarks. — Stone's  caribou  was  the  first  form  described  from  the 
Alaska-Yukon  area.  Although  the  type  locality  is  the  Kenai  Penin- 
sula, various  authors  have  assigned  the  animals  of  interior  Alaska 
to  this  form,  and  the  writer's  studies  have  resulted  in  conclusions  in 
harmony  with  this  practice.  There  are  now  very  few  specimens  from 
Kenai  in  existence,  and  the  caribou  have  disappeared  from  that 
peninsula.  In  all  important  characteristics,  however,  the  type  speci- 
men can  be  duplicated  almost  indefinitely  among  the  interior-Alaska 
caribou,  which  have  been  here  designated  the  Yukon-Tanana  and  the 
Alaska  Range  herds  (p.  57).  The  Kenai  material  would  fit  into  any 
large  series  of  the  latter  without  exhibiting  greater  differences  than 
occur  among  specimens  from  any  one  locality.  As  a  matter  of  fact, 
the  characters  of  R.  stonei  as  given  by  J.  A.  Allen  (1901)  are  typical 
of  the  animals  from  interior  Alaska.  This  is  especially  true  of  the 
antlers,  and  to  one  who  has  observed  the  Yukon-Tanana  animals  in 
great  numbers  and  has  studied  the  antlers  particularly,  those  of  the 
type  specimen  have  a  familiar  appearance.  Allen  gives  the  length 
of  beam  as  1,170  mm.  Of  58  fairly  comparable  specimens  from  the 
interior,  the  average  length  of  beam  was  1,125  mm,  with  a  maximum 
of  1,510  and  a  minimum  of  777  mm.  At  least  24  specimens  exceeded 
the  measurements  of  Allen's  type  specimen,  and  several  others  were 
only  slightly  smaller.  Thus  the  antlers  of  the  type  are  fairly  close 
to  the  average  of  those  found  in  interior  Alaska.  This  applies 
equally  well  to  the  structure  and  general  appearance. 

It  is  difficult  to  determine  the  significance  of  any  given  skull 
measurement  of  caribou,  in  view  of  the  individual  variations.  Of  35 
specimens,  the  basal  length  varied  from  344  to  403  mm.  with  an 
average  of  369  mm  plus. 
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The  length  of  tooth  row  appears  to  be  a  fairly  reliable  character. 
Of  44  specimens  from  the  interior,  the  average  length  of  maxillary 
tooth  row  is  94  mm,  with  the  minimum  85  and  the  maximum  107  mm. 
Allen  gives  95  mm  for  the  type  specimen.  The  color  of  the  pelage, 
as  shown  by  the  head  and  neck  of  the  type  and  the  mounted  specimen 
of  an  adult  male  in  the  Field  Museum  of  Natural  History,  Chicago, 
appears  typical  of  the  pelage  found  among  the  interior  herds. 

It  may  be  argued  that  the  Kenai  Peninsula,  which  includes  the 
former  range  of  the  caribou  from  which  the  type  specimen  was  taken, 
is  isolated  from  other  caribou  ranges.  In  a  certain  sense  this  is  true. 
Some  of  the  areas  lying'  between  Kenai  Peninsula  and  the  Alaska 
Range  are  not  typical  caribou  country.  In  other  parts  of  Alaska, 
however,  caribou  have  frequently  crossed  extensive  unsuitable  range  to 
reach  another  that  is  favorable.  The  timbered  Tanana  Valley  is  not 
strictly  caribou  country,  yet  in  recent  years  caribou  have  been  cross- 
ing it  regularly.  Moreover,  records  show  that  these  animals  prob- 
ably inhabited  country  not  far  from  Kenai  Peninsula.  J.  Alden  Lor- 
ing  (1902,  p.  145)  mentions  a  caribou  head  at  Tyonek  which  had  been 
brought  from  the  Susitna  River  district,  and  he  learned  that  caribou 
were  common  in  the  country  some  75  miles  north  of  Tyonek.  Indians 
from  the  Matanuska  River  district  frequently  brought  caribou  skins 
to  the  trader  at  Knik.  Osgood  (1901,  p.  62),  discussing  the  caribou 
of  Kenai  Peninsula,  states :  "  They  are  more  or  less  common  a  short 
distance  in  the  interior  and  are  often  killed  near  the  Susitna  River, 
whence  their  skins  are  brought  to  the  coast  to  be  traded." 

No  reason  is  apparent  for  assuming  that  a  barrier  for  caribou 
exists  on  the  mainland  near  Kenai  Peninsula.  During  the  time  of 
the  writer's  investigations  in  Alaska,  a  number  of  exceptional  migra- 
tions took  place,  as  when  the  caribou  invaded  the  Melozitna  country 
from  the  north  and  when  animals  ventured  as  far  as  Whitehorse  and 
even  to  the  summit  of  the  coast  range  above  Skagway — not  to  men- 
tion those  that  entered  the  Yukon  Flats  and  those  that  crossed  the 
Tanana  Valley.  Mathys  (P.  G.  Lowe,  1899)  reports  that  a  caribou 
was  killed  on  the  divide  at  the  head  of  Chickaloon  River  on  August 
12,  1898,  and  it  has  been  shown  (p.  70)  that  caribou  from  the  north 
sometimes  come  south  over  the  Alaska  Range  into  the  upper  Copper 
River  region.  The  Kenai  Peninsula  seems  to  be  simply  an  overflow 
area  that  probably  often  received  an  influx  of  caribou  from  unusual 
migratory  movements  of  interior  herds.  If  it  were  not  for  the  inter- 
ference of  men,  Kenai  Peninsula  would  no  doubt  once  more  in  due 
time  become  inhabited  by  caribou. 

As  a  result  of  these  considerations  and  the  fact  that  no  difference 
whatever  is  noted  between  available  Kenai  material  and  the  abundant 
specimens  from  interior  Alaska,  these  animals  are,  therefore,  con- 
sidered without  doubt  to  be  of  the  same  form. 

Synonyms. — It  is  difficult,  with  only  a  comparatively  small  series 
of  specimens,  to  say  that  a  distinct  form  of  caribou  does  not  occur 
near  Point  Barrow,  but  on  the  other  hand  there  is  not  sufficient  valid 
evidence  available  to  support  the  recognition  of  a  distinct  form. 

Rangifer  exoelsifrons  was  described  by  Hollister  in  1912  on  the 
basis  of  a  single  skull.  He  had  several  others,  female  and  immature, 
but  these  were  not  comparable.  The  chief  distinguishing  character  of 
the  type  specimen  is  the  high,  abruptly  rising  forehead,  which  if 


78  NORTH    AMERICAN    FAUNA  [No.  54 

present  also  in  a  series  of  specimens  would  indeed  establish  a  valid 
form.  On  the  basis  of  cranial  characters  alone,  however,  one  cannot 
escape  the  conclusion  that  excelsifrons  rests  on  an  unusual  skull. 
After  this  form  was  described,  Alfred  M.  Bailey  obtained  a  number 
of  topotypes,  some  of  which  are  deposited  in  the  Biological  Survey 
collection.  Most  of  these,  unfortunately,  had  part  of  the  frontal 
bone  removed  with  the  antlers,  thus  destroying  the  critical  cranial 
character,  but  none  of  the  more  perfect  skulls  exhibits  a  forehead  so 
sharply  rising  as  in  the  type.  Furthermore,  the  type  appears  to  be 
decidedly  smaller  than  any  of  the  comparable  topotypes.  The  topo- 
types agree  very  well  in  general  appearance  with  R.  a  stanei,  both  in 
size  and  general  proportions,  making  due  allowance  for  individual 
variation.  The  length  of  beam  of  two  sets  of  antlers  is  1,260  mm 
and  1,356  mm,  which  fall  into  the  general  range  of  measurements 
for  stonei. 

In  the  Colorado  Museum  of  Natural  History,  Denver,  are  two 
mounted  caribou  groups — one  from  interior  Alaska  and  one  from  the 
region  back  of  Wainwright — that  apparently  show  a  difference  in 
pelage.  Those  from  the  Wainwright  district  appear  decidedly 
lighter  in  color,  with  variations  among  the  five  individuals  of  the 
group.    The  interior  Alaska  group  appears  uniformly  darker. 

There  are  several  considerations  involved  here,  however.  A  large 
series  of  skins  from  interior  Alaska  does  not  show  such  uniformity 
of  color  as  is  exhibited  by  this  mounted  group,  a  great  variation  hav- 
ing been  found  in  markings  and  in  shade  of  coloring.  The  northern 
group  in  the  Colorado  museum  shows  a  variable  amount  of  white  on 
the  crown  and  forehead.  Both  extremes,  from  pure  white  to  plain 
brown,  with  all  intermediate  mixtures,  are  to  be  found  among  the 
more  southern  herds,  even  in  specimens  from  British  Columbia,  and 
it  can  be  stated  positively  that  the  white  markings  about  the  head 
are  entirely  unreliable  as  characters.  Witmer  Stone's  description 
(1901)  of  a  series  collected  by  Mcllhenny  in  1897-98  indicates  rather 
pale  coloration  also.  After  thus  noting  the  general  variability  of 
coloring  in  all  groups,  one  finds  it  difficult  to  rely  on  this  character. 

Joseph  Dixon,  who  has  visited  both  the  Arctic  slope  and  interior 
Alaska,  has  written  (letter  of  May  5,  1930)  : 

...  In  my  experience,  there  is  considerable  individual  variation  regarding 
the  lightness  of  color  in  young  caribou,  and  the  light-colored  individuals  are 
just  as  likely  to  be  found  in  the  McKinley  region  as  along  the  Arctic  coast 
between  Point  Barrow  and  Mackenzie. 

In  the  same  vein  R.  M.  Anderson  writes  (Aug.  28,  1930)  : 

In  northern  Alaska  I  did  not  notice  that  caribou  calves  in  fall  or  early  winter 
pelage  were  paler  in  color  than  caribou  of  the  same  age  from  other  parts  of  the 
Arctic.  It  is  a  very  difficult  matter  to  compare  the  colors  of  caribou,  as  they 
vary  during  almost  every  month  of  the  year.  ...  I  collected  two  young 
fawns  near  the  Colville  Delta,  Alaska,  16  June  1909,  which  were  quite  different 
in  color,  one  being  decidedly  brown,  with  short,  sleek  coat ;  the  other  was 
whitish  gray  and  softer,  more  woolly  in  texture.  They  were  of  about  the  same 
size,  but  one  may  have  been  born  a  few  days  before  the  other. 

Anderson  thinks  also  that  the  caribou  of  northern  Alaska  may  pos- 
sibly be  a  little  darker  on  the  average  than  those  east  of  the 
Mackenzie. 

The  remarks  of  Dixon  and  Anderson  agree  with  the  writer's  obser- 
vations in  the  field  as  well  as  with  his  examination  of  specimens. 
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Granted  that  some  of  the  few  available  skins  appear  paler,  the  same 
is  true  of  skins  from  other  parts  of  Alaska,  and  it  is  difficult  to  judge 
how  much  weight  should  be  given  to  this  variable  character.  There 
is  also  the  consideration  that  domestic  reindeer  have  been  mingling 
with  wild  caribou  to  some  extent  for  years.  On  this  question  Bailey 
and  Hendee  write  (1926,  p.  22)  : 

Large  numbers  of  reindeer  are  constantly  escaping  the  herders  and  joining  the 
wild  caribou.  It  seems  that  it  will  be  but  a  short  time  until  there  will  be  no 
pure-bred  caribou  along  that  part  of  the  coast.  Fifteen  hundred  deer  were  miss- 
ing from  the  herds  at  Wainwright  and  Icy  Cape  at  one  time  during  our  stay,  and 
stray  deer  are  sometimes  killed  by  tbe  caribou  hunters  among  the  wild  animals. 
As  the  reindeer  are  protected,  and  the  caribou  are  killed  at  every  opportunity, 
the  former  will  doubtless  prove  the  dominant  animal  and  in  time  overcome  the 
caribou,  with  hybridization  the  inevitable  result. 

Known  hybrid  caribou  observed  in  interior  Alaska  showed  little 
uniformity.  Some  bore  indications  of  the  reindeer  strain  in  color 
and  carriage,  particularly  the  shorter  legs,  but  others  did  not  reveal 
the  reindeer  inheritance.  Since  reindeer  have  been  straying  along 
the  Arctic  coast  for  years,  and  the  caribou  have  been  comparatively 
scarce  in  the  same  districts  for  a  considerable  time,  perhaps  hybridi- 
zation has  already  taken  place  to  a  large  extent,  and  it  is  certain  that 
a  hybrid  is  difficult  to  identify  among  the  wild  animals. 

Furthermore,  it  would  seem  almost  certain  that  when  the  caribou 
of  the  Arctic  slope  were  abundant,  there  must  have  been  practically 
continuous  distribution  from  the  Meade  River  district  on  the  west  to 
the  Canadian  boundary  on  the  east.  Eskimo  traditions  and  the  rec- 
ords that  can  be  found  bear  out  this  suggestion.  Considering  the 
extensive  migrations  of  these  animals,  it  is  safe  to  conclude  that  the 
caribou  found  in  the  Endicott  Range  are  the  same  form  as  those  from 
Meade  River.  Furthermore,  an  available  series  of  specimens  from 
the  Endicotts  could  not  be  satisfactorily  distinguished  from  stonei  of 
interior  Alaska. 

In  view  of  these  considerations,  the  meagerness  of  data,  the  dis- 
tribution of  the  herds  as  shown  by  their  migrations,  and  particularly 
the  fact  that  the  original  description  does  not  apply,  one  would  not 
be  justified  in  substituting  other  doubtful  characters,  based  on  a  few 
specimens,  to  uphold  excelsifrons  as  a  valid  form. 

Rangifer  mcguirci  was  described  by  Figgins  from  Kletson  Creek, 
a  tributary  of  the  White  River,  Yukon  Territory.  No  part  of  the 
original  description  would  distinguish  the  type  specimen  from  R. 
arcticus  stonei.  Furthermore,  the  type  locality  lies  squarely  in  the 
path  of  migration  of  the  large  herd  of  stonei,  the  principal  herd  of 
Alaska- Yukon  caribou,  at  a  point  where  hundreds  of  thousands  pass 
through  each  year  during  the  rutting  season.  This  fact  alone  would 
eliminate  the  possibility  of  there  being  a  local  form  in  the  vicinity  of 
White  River.  The  Kenai  caribou  are  identical  with  those  of  interior 
Alaska,  and  consequently  mcguirei  must  be  eliminated  as  a  valid 
form. 

Tarandus  rangifer  ogilvyensis  was  used  by  Millais  for  the  caribou 
of  the  Ogilvie  Range.  These  were  referred  by  Osgood  (1909,  p.  49) 
to  arcticus,  as  part  of  the  so-called  "  Peel  River  "  herd.  Reference  to 
the  map  (fig.  16)  shows  that  this  herd  is  rather  closely  identified  with 
the  great  herd  of  stonei  of  the  Yukon-Tanana  region.  Each  year  a 
part  of  the  latter  herd  crosses  the  Yukon  between  Nation  River  and 
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Eagle,  and  others  work  northerly  in  the  vicinity  of  Dawson,  thus 
reaching  the  Ogilvie  Range.  Furthermore,  the  Peel  River  caribou 
migrate  great  distances  along  the  Porcupine  River,  and  there  is  a 
continuous  distribution  from  the  Ogilvie  Mountains  north,  then  west, 
into  the  Chandalar  and  Koyukuk  River  Basins,  the  animals  there 
again  coming  in  contact  with  the  Yukon-Tanana  herds  at  the  western 
end  of  their  range. 

In  this  study  it  has  been  impossible  to  differentiate  the  series  of 
specimens  of  the  Koyukuk-Chandalar-Porcupine  area  from  R.  a. 
stonei.  Two  specimens  from  upper  Coal  Creek,  Yukon,  fit  into  the 
large  series  from  central  Alaska,  exhibiting  no  greater  differences 
than  several  specimens  from  central  Alaska  would  show.  Osgood 
states  (1909,  p.  50)  that  "the  skulls  and  teeth  are  practically  identi- 
cal with  those  of  typical  arcticus  ",  and  as  already  mentioned  (p.  75), 
satisfactory  cranial  characters  that  in  a  large  series  would  definitely 
distinguish  typical  arcticus  from  the  Alaskan  caribou  cannot  be 
found. 

Referring  to  Millais'  original  description  of  oc/ilvyensis,  one  finds 
nothing  that  would  distinguish  the  Ogilvie  animals  from  stonei. 
Millais  states  that  "  the  position  of  T.  r.  ogilvyensis  is  therefore  ex- 
actly similar  to  that  of  O.  m.  fannini  amongst  the  mountain  sheep 
and  if  one  holds  good  the  other  must  be  accepted."  This  statement, 
however,  does  not  take  into  consideration  the  habits  of  the  animals  in 
question,  and  it  would  be  difficult  to  find  two  game  species  more  in- 
comparable in  this  respect.  Mountain  sheep  are  fairly  stationary 
and  cling  pretty  closely  to  certain  ranges.  Caribou,  on  the  other 
hand,  are  among  the  most  migratory  of  mammals.  Considering  the 
migrations  in  question,  the  constant  mingling  of  animals  from  two 
large  herds  year  after  year,  and  the  enormous  distances  traversed, 
it  is  not  considered  proper  to  assign  a  local  race  to  the  Ogilvie 
Mountain  area. 

RANGIFER  ARCTICUS  GRANTI  Allen 

Grant's  Caribou 

Rmgifer  granti  Allen,  Amer.  Mus.  Nat.  Hist.  Bull.  16 :  119-127,  March  31,  1902, 

Type  locality. — Alaska  Peninsula,  western  end  opposite  Popof  Island,  Alaska. 

Type  specimen. — No.  17593,  American  Museum  of  Natural  History,  $  adult, 
collected  October  29,  1901,  by  Andrew  J.  Stone  Expedition. 

Geographic  range. — Alaska  Peninsula  and  Unimak  Island,  formerly  Unga  and 
other  islands  at  the  west  end  of  Alaska  Peninsula  and  probably  northward 
some  distance  along  the  Bering  Seacoast. 

Diagnostic  characters. — Averaging  somewhat  smaller  and  paler  than  R.  a. 
stonei,  many  antlers  diverging  widely  and  with  sharply  recurving  beams,  al- 
though these  antler  characters  may  not  hold  uniformly  in  a  large  series. 

Remarks.- — The  caribou  of  the  Alaska  Peninsula,  in  their  present 
depleted  numbers,  are  isolated  from  the  interior  herds.  At  one  time, 
however,  there  wras  no  doubt  a  certain  degree  of  communication  be- 
tween the  two  groups  (p.  59).    Nelson  wrote  the  author: 

In  the  years  not  far  antedating  my  arrival  at  St.  Michael,  in  1877,  caribou 
occurred  practically  all  along  the  coast  of  Bering  Sea  of  Alaska  from  Norton 
Sound  to  the  peninsula  except  in  limited  areas,  such  as  the  delta  of  the  Yukon 
and  some  of  the  marsh  areas  between  Yukon  and  Kuskokwim.  ...  I  am 
convinced  that  the  caribou  of  the  peninsula  were  in  contact  with  those  farther 
north  but  may  have  been  sufficiently  isolated  to  form  a  local  race. 
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Comparison  of  available  material  from  Alaska  Peninsula  and 
study  of  data  on  early  distribution  corroborate  this  conclusion :  The 
peninsula  herds  have  been  sufficiently  isolated  to  form  a  local  race, 
but  the  differences  are  not  striking. 

Study  of  specimens  would  indicate  that  granti  averages  somewhat 
smaller  than  stonei.  The  basal  lengths  of  only  two  adult  skulls 
of  granti  are  available — 341  mm  and  323  mm,  as  compared  with  an 
average  of  3G9  mm  in  central  Alaska — and  two  specimens  are  in- 
sufficient for  definite  conclusions.  Of  six  comparable  specimens,  the 
average  length  of  maxillary  tooth  row  is  94.5  mm,  about  the  same 
as  for  stonei.  J.  A.  Allen  (1902a),  however,  found  much  larger 
measurements  in  the  series  he  studied. 

Examining  a  series  of  antlers  from  Alaska  Peninsula  and  Unimak 
Island  indicated  that  there  is  a  tendency  toward  wide  divergence  of 
the  beams,  which  also  averaged  lighter  in  weight  than  those  of 
stonei  and  in  a  number  of  instances  showed  a  tendency  to  recurve 
sharply  forward.  The  same  wide  spread  is  indicated  somewhat  in 
Allen's  figure  (Allen,  1902a,  p.  121).  Not  all  antlers  from  this  area 
exhibit  this  type  of  growth,  and  a  wide  divergence  is  frequently 
found  in  central  Alaska,  but  the  available  specimens  apparently  show 
a  definite  tendency  in  this  direction. 

After  allowing  for  the  great  color  variation  among  caribou,  it  still 
appeal's  that  granti  averages  paler — not  only  in  adults,  but  also  and 
more  strikingly  in  the  younger  animals.  J.  A.  Allen  (1902a)  de- 
scribes a  6-month  animal  as  "  creamy  white  ",  generally  resembling 
the  "summer  coat  of  the  white  sheep  (Ovis  dalli)"  Another  is 
described  as  somewhat  darker.  A  mounted  group  in  the  American 
Museum  of  Natural  History  appears  rather  pale  in  coloration,  but 
mounted  specimens  are  subject  to  fading.  Several  skins  in  the  Bio- 
logical Survey  collection,  from  Unimak  Island,  average  paler  than 
many  skins  from  central  Alaska,  but  none  approaches  the  "  white  " 
skin  described  by  Allen.  A  skin  in  the  American  Museum,  no.  36592, 
from  Pavlof  Bay,  is  decidedly  darker  than  others  examined. 

One  must  constantly  keep  in  mind  the  great  variability,  both  in 
color  and  dimensions,  among  caribou,  and  as  a  consequence  dis- 
tinguishing characters  are  rather  vague  and  unsatisfactory.  Judg- 
ing by  the  specimens  examined,  however,  the  antlers  of  granti  ap- 
pear to  have  a  tendency  toward  wide  divergence,  are  comparatively 
slender  and  light,  usually  without  a  great  number  of  points;  the 
pelage  may  average  a  little  paler ;  and  the  animals  in  general  prob- 
ably are  smaller  than  stonei.  The  small  size  is  generally  conceded 
by  writers,  and  among  the  comparatively  few  specimens  examined 
during  this  study  nothing  has  been  found  to  the  contrary.  On  the 
basis  of  these  average  characters,  therefore,  the  name  Rangifer 
arcticus  granti  is  considered  applicable  to  these  animals. 

RANGIFER  ARCTICUS   OSBORNI  Allen 

Osbokn's  Caribou 

Rangifer  osborni  Allen,  Amer.  Mus.  Nat.  Hist.  Bull.  16:  149-158,  April  16, 
1902. 

Type  locality. — Cassiar  Mountains  (60  miles  southeast  of  Dease  Lake), 
British  Columbia. 

Type  specimen. — No.  15714,  American  Museum  of  Natural  History,   $  adult, 
collected  September  1897,  by  Andrew  J.  Stone. 
100902°— 35 6 
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Geographic  range. — Northern  British  Columbia  and  parts  of  southern  Yukon, 
Canada. 

Diagnostic  characters.— -Much  like  stonei  but  averaging  somewhat  darker, 
willi  the  dusky  tipping  of  the  white  throat  fringe  more  pronounced;  tooth 
row  longer. 

Remarks. — The  center  of  abundance  of  R.  a.  osbomi  may  be  desig- 
nated as  northern  British  Columbia,  while  the  Yukon-Tanana  herd 
of  the  Alaska- Yukon  area  represents  stonei.  In  comparing  series 
of  specimens  from  the  two  regions  the  difference  between  these 
forms  becomes  surprisingly  small.  As  expressed  by  Osgood  (1909, 
p.  17) ,  "  moreover,  the  differences  between  the  two  are  all  relative, 
excessively  variable,  and  rather  intangible." 

In  color  of  pelage  there  is  perhaps  less  difference  than  one  might 
suppose.  Indeed,  at  first  the  writer  was  inclined  to  believe  that 
there  was  none.  There  does,  however,  appear  to  be  an  average  darker 
shade  in  osborni,  a  slight  tendency  toward  the  dark  montanus  far- 
ther south.  In  many  specimens  there  is  a  light  brownish  or  smoky 
tint  at  the  tip  of  the  long  white  beard,  which  appears  to  be  a  little 
more  prevalent  among  specimens  from  British  Columbia  than  among 
those  from  Alaska.  But  the  general  aspect  and  the  markings,  or 
uniform,  of  the  two  groups  are  essentially  the  same. 

No  strongly  marked,  consistent  differences  in  antlers  were  found 
except  for  a  resemblance  to  the  woodland  type  in  certain  British 
Columbia  specimens  (p.  83).  Antlers  of  stonei  are  probably  fully 
as  large,  if  not  larger  on  the  average,  than  those  of  osbomi,  with 
similar  variations  and  general  characters.  Of  nine  specimens  meas- 
ured from  British  Columbia,  the  average  length  of  beam  is  912  mm, 
with  the  maximum  1,300  mm,  while  similar  measurements  of  58 
stonei  gave  an  average  of  1,125  mm,  with  the  maximum  1,510  mm. 

No  satisfactory  weight  records  were  found  for  a  series  of  osborni, 
but  animals  from  northern  British  Columbia  are  considered  large 
and  heavy  and  may  possibly  average  heavier  than  stonei.  Further 
data  are  needed  on  this  point. 

A  distinct  difference  is  noted  in  the  length  of  tooth  row,  the  most 
tangible  character  found.  Of  21  skulls  from  northern  British  Co- 
lumbia the  average  length  of  maxillary  tooth  row  is  100.5  mm — 
maximum  106  and  minimum  83  mm.  The  mandibular  tooth  row  of 
22  specimens  averaged  106.8  mm — maximum  113  and  minimum  95 
mm.  On  the  other  hand,  of  44  specimens  of  stonei  the  maxillary 
tooth  row  averaged  94  mm,  with  the  maximum  107  and  the  minimum 
85  mm. 

Thus,  while  osborni  and  stonei  can  be  differentiated,  they  un- 
doubtedly intergrade,  judged  not  only  by  measurements  but  by  dis- 
tribution and  migrations.  Logically,  therefore,  the  name  Rangifer 
arcticus  osborni  would  more  correctly  indicate  the  taxonomic  posi- 
tion of  the  northern  British  Columbia  group.  One  adult  male  from 
Plateau  Mount,  MacMillan  River,  three  from  Riddell  Eiver,  Yukon 
Territory,  and  one  from  Wolf  River  average  103  mm  in  length  of 
maxillary  tooth  row — maximum  107  and  minimum  100  mm — meas- 
urements decidedly  greater  than  the  average  of  stonei.  These  speci- 
mens are  referable  to  osborni.  It  was  definitely  determined  that 
R.  a.  stonei,  the  great  Yukon-Tanana  group,  at  times  migrates  south- 
eastward in  great  numbers  to  the  vicinity  of  Whitehorse,  thus  ap- 
proaching very  closely  the  known  range  of  osborni.    The  scattered 
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caribou  found  near  the  Yukon-British  Columbia  boundary,  about 
Wolf  River,  the  headwaters  of  Pelly  and  MacMillan  Rivers,  are  out- 
side the  migratory  route  of  stonei,  and  the  measurements  given  above 
indicate  that  these  are  referable  to  osbomi.  The  contact  between 
R.  a.  stonei  and  R.  a.  osbomi  may  thus  be  indicated  roughly. 

CARIBOU  OF  BRITISH  COLUMBIA  AND  ALBERTA 

In  determining  the  status  of  Rangifer  a.  osbomi  it  is  advisable 
also  to  consider  briefly  the  possible  relationships  of  all  the  western 
caribou,  though  the  habitats  of  some  are  remote  from  the  area  under 
consideration.  All  accounts  indicate  that  the  caribou  of  British 
Columbia  and  western  Alberta  are  much  less  migratory  than  are  the 
northern  animals,  in  this  respect  resembling  the  woodland  form. 
R.  a.  osbomi  occupies  the  more  northerly  parts  of  British  Columbia. 
While  R.  montanus  was  described  from  the  Selkirks  by  Seton  and 
R.  fortidens  from  Smoky  Mountain  region  by  Hollister,  the  moun- 
tain caribou  of  Seton  appears  to  be  distinguishable  readily  enough 
from  osbomi.  Eastward,  in  Alberta,  are  animals  much  like  typical 
woodland  caribou.  They  have  the  rather  short,  flat  horns  common  to 
this  group.  Whether  these  are  generally  referable  to  fortidens  is 
difficult  to  say  without  study  of  a  series  of  specimens  and  detailed 
consideration  of  distribution.  It  is  interesting  to  note  that  in  north- 
ern British  Columbia  it  appears  that  the  flat  "  woodland  "  type  of 
antler  is  not  uncommon  in  the  range  of  osbomi.  Indeed,  such  ant- 
lers are  found  even  in  central  Alaska,  in  the  range  of  R.  a.  stonei. 
Furthermore,  osbomi  is  characterized  by  large  cheek  teeth,  in  com- 
mon with  specimens  from  Alberta,  and  it  seems  logical  to  consider 
osbomi  as  an  intermediate  form  between  the  stocky  antlered  wood- 
land caribou  to  the  southeast  and  the  more  "  rangy  antlered  "  repre- 
sentatives of  the  barren-ground  caribou  to  the  north,  with  closer 
affinity  to  the  latter.  If  sufficient  numbers  of  specimens  could  be 
assembled  a  study  of  the  series  might  easily  show  a  closer  relation- 
ship between  the  woodland  and  barren-ground  groups  than  is  some- 
times suspected,  and  the  transition  would  be  found  in  the  so-called 
"  mountain  caribou  "  group. 
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disappearance  of,  42. 
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arcticus,  Rangifer  arcticus,  74. 
Arctostaphylos  uva-ursi,  38,  40,  41. 
Arctous  alpina,  37,  38. 
Aspen,  55. 
Aulaconium,  40. 

Bear,  8. 
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grizzly,  8. 
Bearberry,  49. 
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white,  54. 
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Bromus,  38. 
Brow  tine,  use  of,  27. 
Buffalo,  17. 

caboti,  Rangifer  arcticus,  74. 
Calamagrostis  canadensis,  42. 
Caribou,  Alaska  Peninsula  herd,  56,  57. 

Alaska  Range  herd,  57,  61. 

antlers,  17-27. 

barren-ground,  74,  83. 

behavior  in  danger,  28. 

Bering  Seacoast  herd,  56,  60. 
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61,  63.  66,  70,  72. 

mountain,  83. 

northern  herd,  57,  63. 

Osborn's,  81. 

parasites,  9,  10. 

pelage,  14,  16,  17. 

scent,  27. 

sight,  27. 

size,  12. 

status  and  abundance,  5. 


Caribou,  Stone's  76. 

taxonomic  status,  73. 

teeth,  27. 

temperament,  28. 

trapping,  2,  3,  4. 

variations,  16. 

weight,  12,  13,  14,  15. 

woodland,  74,  83. 

Yukon-Tanana  herd.  57,  69. 
caribou,  Rangifer,  74,  75. 
Cassiope,  38,  41. 

lycopodiodes,  38. 

ruertensiana,  38. 
<  'ephanomyia  nasalis,  10. 
Cervus  arctica,  74. 

tarandus,  74. 
Cetraria,  56. 

cucullata,  36,  38, 
Chamaecistus  procumbens,  38. 
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sylvatica,  36,  38. 
Coelopleurum  gmelini,  40. 
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Dicranum,  38. 

groenlandicum,  38. 
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Disease,  9. 
Distribution,  51,  56. 
Dryas  octopetala,  38. 
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golden,  9. 
Elk,  12,  47,  48,  49,  50. 
Empetrum,  39. 

nigrum,  38,  40,  56. 
Equisetum,  38. 
Eriophorum,  41. 

excelsifrons,  Rangifer,  74,  76,  77,  78, 
79. 

Fabaceae,  38. 
fannini,  Ovis  dalli,  80. 

Ovis  m[ontana],  80. 
Fawns,  15,  35. 
Fence,  snare,  2,  3,  4. 
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Fibrocystis  tarandi,  11. 

Fish,  43. 

Fly,  nostril,  10. 

warble,  10. 
Fly  post,  46. 
Food,  36-12,  47-50',  54-56. 

winter,  37. 

year-round.  36. 
Food  habits,  migrations  explained  by, 

47. 
fortidens,  Rangifer,  S3. 
Fungus,  38,  42. 

Gait,  33. 

granti,  Rangifer  areticus,  74,  80. 
Grass,  37,  38,  40,  42,  56. 
groenlandicus,  Rangifer  tarandus,   74. 

Habitat,  50. 

Habits,  breeding,  34. 

food.  36-42. 

general,  28. 

migratory,  43,  45. 
Harrimanella  stelleriana,  38. 
Hearing,  28. 
Heracleum  lanatum,  40. 
Hierochlea  odorata,  38. 
Hunting,  market,  2. 

present  day,  4. 

primitive,  2,  3,  4. 
Hyloconium  proliferum,  3S. 
Hypnum  schreberi,  38. 

lahradorensis,   Tarandus  rangifer,   74. 
Larix  americana,  54. 
Ledum  decumbens,  38. 

groenlandicum,  56. 

palustre,  56. 
Lemmings,  43. 
Lichens,  36.  37,  38,  39,  40',  42,  47,  48,  49, 

52,  56,  62,  67,  71. 
Linguatulid,  10. 
Lycopodium,  38. 
Lynx,  9. 

mcguirei,  Rangifer,  74.  76,  79. 
Measurements,  13. 
Mice,  43. 

Migration,  43,  45,  47,  50,  56,  59,  61,  63, 
66. 

fall,  57,  70'. 

spring,  57,  72. 
montanus,  Rangifer,  82,  83. 
Moose.  4,  11,  28,  34,  46,  47,  50. 
Mosquitoes,  11,  46. 
Moss,  37,  38,  40. 

reindeer,  36,  39. 
Mushrooms,  41,  42,  52. 
Muskrat,  43. 

Oedemagena  tarandi.  10. 
ogilvyensis,  Rangifer  areticus,  74. 
Tarandus  rangifer,  76,  79,  80. 


osborni,  Rangifer  areticus,  74,  81.  83. 
Ovis  dalli,  81. 
fannini,  80. 

Parasites,  9,  10. 
Pelage,  14,  16,  17. 
Phyllodoce  empetriformis,  38 
Picea  canadensis,  38,  54. 

mariana,  38,  54. 
Plants,  identification,  5. 
Poa,  40. 

Polygonaceae,  38. 
Polygonum,  40. 
Polytrichum  alpinum,  38. 

commune,  38. 

strictum,  38. 
Poplar,  balsam,  55. 
Populus  balsamifera,  38,  55. 

tremuloides,  55. 
Predators,  8. 
Pyrola  grandiflora,  38. 

Rabbit,  9,  17. 

jack,  33. 
Range,  summer,  62.  66,  72. 

winter,  62,  66,  71. 
Rangifer  areticus,  74,  75,  76. 

caboti,  74. 

caribou,  74,  75. 

excelsifrons,  74,  76,  77,  78,  79. 

fortidens,  83. 

granti,  74.  80. 

groenlandicus,  74. 

mcguirei,  74,  76,  79. 

montanus,  82,  83. 

ogilvyensis,  74. 

osborni,  74,  81,  83. 

stonei,  74,  76,  79,  81,  82,  83. 

tarandus,  74. 
Reindeer,  5,  7,  8,  9,  12,  16,  21,  23,  35,  36, 

42,  43,  48,  49,  61,  65,  66,  79. 
Reindeer  industry,  7. 
Rhododendron  lapponicum,  56. 

Salix,  38. 

alaxensis,  41,  55. 

phlebophylla,  38. 

pulchra,  41. 

reticulata,  55. 
Sarcosporidia,  11. 
Scent,  27. 
Sedge,  38,  56. 
Sheep,  mountain,  9,  39,  47,  65,  67,  80. 

white  mountain,  16,  81. 
Sight,  27. 
Size,  12. 

Snare  fence,  2,  3.  4. 
Spruce,  52,  54. 

black,  54,  55. 

white,  54,  55. 
stonei,  Rangifer  areticus,  74,  76,  79.  81, 

82,83. 
Swimming,  34. 
Synthetocaulus,  10. 
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Taenia  echinococcus,  10. 

hydatigena,  10. 
Tamarack,  54. 
Tapeworm,  10. 
Tarandus  labradorensis,  74. 

cgilvyensis,  76.  79,  80. 
tarandus,  Rangif'er,  74. 
Taxonomic  status,  73. 
Teeth,  27. 
Temperament,  28. 
Thamnolia,  56. 

vermieularis,  36,  38. 
Toadstool,  38. 
Trapping,  2,  3,  4. 
Triglochin,  38. 


Vaceinium,  39,  41. 

oxyeoceus,  38. 

uliginosum,  38. 

vitis-idaea,  37,  38,  56. 
Variations,  16. 
Vegetation,  54. 
Viburnum  pauciflorum,  56. 

Weight,  12,  13,  14,  15. 
Willow,  37,  41,  47,  55. 
Wolf,  7. 

northern  timber,  8. 
Wolverine,  9. 
Worm,  bladder,  10. 

hair  lung,  10. 

tongue,  10. 
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INTRODUCTION 

In  the  early  pioneer  days  of  North  America  the  mild  climate, 
rich-soiled  valleys,  towering  forests,  and  teeming  animal  life  of  the 
Northwest  attracted  many  adventurous  explorers,  and  before  the 
fur-trapping  days  were  over  the  basis  had  been  laid  for  the  per- 
manent settlements  that  held  the  Territories  of  Oregon  and  Wash- 
ington for  the  United  States.  The  early  history  of  Oregon  is  a 
thrilling  romance,  full  of  the  stern  realities  of  struggle,  endurance, 
and  suffering,  leading  to  eventual  victory  over  appalling  obstacles 
and  the  development  of  a  great  State  by  a  hardy  class  of  people. 
Even  after  three-quarters  of  a  century  much  of  the  area  still  remains 
as  public  land  or  is  held  in  large  tracts  for  grazing  or  lumbering, 
while  national  forests  protect  the  best  timber.  Irrigation  already 
has  reclaimed  many  extensive  arid  valleys.  The  extensive  lum- 
bering operations  have  opened  up  rich  lands  suitable  for  agricul- 
ture in  parts  of  the  valley  country,  while  over  the  higher  levels,  on 
private  and  public  land,  reforestation  will  undoubtedly  give  better 
returns  than  farming.  Still  other  great  areas  unsuitable  for  agri- 
culture and  of  little  value  for  grazing  are  ideal  for  native  game  and 
wildlife  of  valuable  and  attractive  forms. 
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The  first  great  attraction  of  the  State  was  its  wildlife,  game  for 
food  and  clothing,  and  fur-bearing  animals  for  trade  and  interna- 
tional commerce.  Agriculture,  mining,  and  lumbering  came  later 
and,  with  other  industries,  gradually  absorbed  the  wildlife  resources, 
which  were  not  inexhaustible,  as  they  seemed  at  first.  While  Oregon 
is  still  one  of  the  leading  States  for  hunting,  there  is  today  only 
a  fraction  of  the  original  supply  of  game.  Some  of  the  most  valuable 
species  are  extinct  or  nearing  extinction,  and  others  are  in  need  of 
suitable  range  and  food,  of  better  protection,  and  a  definite  plan  of 
management  that  will  build  up  and  insure  a  future  supply  not  only 
of  game  animals  but  also  of  the  many  other  attractive  and  interesting 
forms  of  wildlife  that  add  so  much  to  the  value  of  any  region.  There 
are  great  areas  of  publicly  owned  forest  lands  where  game  is  next 
to  the  timber  in  value  and  where  it  should  always  be  maintained  in 
controlled  abundance.  Other  types  of  open-land  game,  however,  are 
not  protected  by  the  national  forests  and  have  not  been  able  to  com- 
pete with  the  overgrazing  of  domestic  livestock.  Much  of  this  public 
domain  is  of  little  or  no  value  for  any  purpose  other  than  its  native 
wildlife,  and  considerable  areas  could  well  be  devoted  permanently 
to  a  gradual  restoration  of  native  forms,  including  the  antelope, 
desert  mountain  sheep,  sage  grouse,  and  in  more  elevated  ranges  the 
blue  grouse  and  mountain  quail. 

Stock  raising  on  extensive  grazing  ranges  has  been  one  of  the 
chief  industries  over  much  of  the  State  east  of  the  Cascades,  but 
this  is  gradually  giving  place  to  cultivation  of  the  land,  or  to  the 
development  of  a  greater  volume  of  forage  so  that  more  stock  can 
be  raised  on  a  given  area.  The  concentration  in  smaller  units  of 
both  grazing  and  agricultural  activities  does  not  mean  less  produc- 
tion but  greater  returns  per  acre.  The  days  of  the  big  ranch  and 
easy-going  methods  are  passing.  Better  grades  of  stock  and  more 
careful  management  are  taking  their  place.  Application  of  scien- 
tific methods  will  make  this,  as  every  other  branch  of  agriculture, 
more  productive.  A  greater  diversity  of  livestock,  including  some 
of  our  native  game  animals,  may  be  predicted  for  the  future,  with 
the  same  advantages  that  other  diversified  types  of  farming  have 
shown.  Some  of  the  native  animals  of  Oregon  that  might  well  be 
domesticated  or  better  managed  for  man's  use  are  the  elk,  deer, 
antelope,  bighorn,  beaver,  and  muskrat,  some  of  the  waterfowl,  the 
sage  grouse,  blue  grouse,  sharp-tailed  grouse,  and  mountain  quail. 

With  the  future  development  and  progress  of  the  industries,  a 
fuller  knowledge  of  climatic  and  physiographic  conditions  will  be 
a  distinct  advantage.  Also  a  more  complete  knowledge  of  the  habits, 
distribution,  abundance,  and  economic  relations  of  the  native  animals 
of  the  State  often  will  save  losses  of  property  and  waste  of  time, 
and  will  prevent  the  destruction  of  harmless,  interesting,  and  useful 
species. 

THE  PRESENT  STUDY 

The  present  report  is  based  primarily  on  field  work  of  the  Bureau 
of  Biological  Survey,  carried  on  through  varying  periods  since  1888, 
in  addition  to  such  published  information  as  has  been  found.  The 
systematic  survey  of  the  State  was  begun  under  the  direction  of 
C.  Hart  Merriam,  who  in  1896  led  in  person  a  small  field  party 
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through  the  Blue  Mountains,  Steens  Mountains,  Warner  Mountains, 
and  from  the  Klamath  region  north  through  the  Cascades  to  Mount 
Hood.  Later  the  field  work  was  carried  on  under  the  direction  of 
H.  W.  Henshaw,  and  still  later  under  E.  W.  Nelson,  until  fairly 
representative  collections  of  mammals,  birds,  reptiles,  and  plants 
were  obtained  from  every  part  of  the  State.  The  distribution  of  the 
species  was  thus  ascertained  with  considerable  detail  and  the  sig- 
nificance of  geographic  variation  generally  explained. 

Valuable  assistance  came  through  the  cooperation  of  the  State 
university  at  Eugene,  the  Willamette  University  at  Salem,  the  State 
agricultural  college  at  Corvallis,  Reed  College  near  Portland,  and 
the  fish  and  game  department  of  the  State.  The  State  university 
was  represented  in  field  work  by  Alfred  C.  Shelton,  under  John  F. 
Bovard,  and  the  university  collections  were  made  available  for  work- 
ing out  species  and  ranges.  F.  V.  Coville  and  S.  F.  Blake,  Bureau 
of  Plant  Industry,  rendered  valuable  assistance  in  the  nomenclature 
of  the  plant  lists.  Morton  E.  Peck,  of  the  Willamette  Universit}^, 
contributed  largely  in  general  field  work,  especially  in  botany.  The 
agricultural  college  collection  has  been  drawn  upon  for  such  addi- 
tional material  as  it  afforded,  and  the  fish  and  game  collection  through 
William  L.  Finley  gave  every  assistance  possible,  detailing  Stanley 
G.  Jewett,  R.  Bruce  Horsfall,  and  O.  J.  Murie  for  field  work,  and 
building  up  a  very  useful  collection  of  mammals  and  birds  in  the 
Reed  College  museum.  The  college  museum,  under  the  direction  of 
Harry  Beat  Torrey,  sent  one  of  its  student  assistants,  Mr.  Launce- 
field,  into  the  field  on  one  of  the  collection  trips,  and  also  aided  in 
every  way  possible  with  museum  material. 

Private  collectors  have  generously  contributed  to  a  knowledge  of 
the  State  fauna.  Of  these,  thanks  are  especially  due  to  A.  Brazier 
Howell,  whose  collection  is  now  in  the  Natural  History  Museum  of 
southern  California ;  H.  E.  Anthony,  now  of  the  American  Museum 
of  Natural  History  in  New  York ;  Lee  R.  Dice,  of  the  University  of 
Michigan ;  Alexander  Walker,  of  Tillamook,  Oreg. ;  Stanley  G.  jew- 
ett, long  associated  with  the  Biological  Survey's  game  management 
and  predatory-animal  control  in  Oregon ;  and  Ira  N.  Gabrielson,  then 
in  charge  of  the  Bureau's  rodent  control  in  the  State,  later  its 
regional  supervisor  in  the  region  that  includes  Oregon,  and  now 
Chief  of  the  Bureau. 

The  Biological  Survey  field  work  in  Oregon  has  been  carried  on 
at  various  times  and  places  since  1888  by  Theodore  S.  Palmer,  Clark 
P.  Streator,  Arthur  H.  Howell,  Albert  K.  Fisher,  Walter  K.  Fisher, 
J.  Alden  Loring,  Stanley  G.  Jewett,  Luther  Goldman,  Morton  E. 
Peck,  Alexander  Walker,  Ned  Hollister,  Harry  H.  Sheldon,  Robert 
H.  Becker,  Edward  A.  Preble,  and  the  writer.  Some  of  this  work 
has  been  done  sporadically  in  connection  with  that  in  adjoining 
States,  but  all  has  helped.  Much  information  and  many  important 
specimens  have  been  obtained  from  the  predatory-animal  and  rodent- 
control  field  workers  in  the  Division  of  Economic  Investigations  of 
the  Biological  Survey  formerly  under  A.  K.  Fisher  and  W.  B.  Bell 
and  now  part  of  the  Division  of  Game  Management  under  Stanley  P. 
Young. 

Close  and  cordial  cooperation  with  officials  of  the  Forest  Service 
has  afforded   important  information  on  game  matters  and  animal 
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statistics  that  could  not  otherwise  have  been  obtained.  The  infor- 
mation gathered  from  ranchmen,  hunters,  and  others  along  the  way 
has  been  of  great  value  in  supplementing  field  notes  and  has  been 
used  freely  with  credit  under  specific  records. 

The  natural-history  studies  of  the  Mazamas,  the  mountain-climb- 
ing club  of  Oregon,  published  in  annual  reports,  have  afforded  val- 
uable information  and  have  been  freely  drawn  upon,  as  have  the 
bulletins  of  the  State  university,  agricultural  college,  experiment 
stations,  Forest  Service,  Park  Service,  and  United  States  Geological 
Survey. 

While  the  present  report  puts  on  record  much  that  is  not  commonly 
known  about  animal  life,  it  represents  a  beginning  rather  than  the 
finished  product  of  studies  of  the  State's  mammals.  Its  greatest 
value  should  be  in  enabling  a  large  number  of  local  people  to  observe 
correctly  and  record  the  habits  of  animals  until  much  better  under- 
stood than  at  present,  to  know  what  particular  species  they  are 
observing,  and  to  obtain  definite  and  accurate  information.  Much  of 
the  animal  life  is  a  State  and  national  asset  and  should  be  conserved 
and  used  to  the  greatest  advantage  consistent  with  wise  use  and  the 
perjDetuation  of  the  species.  In  some  cases  this  can  be  done  only 
through  the  partial  or  complete  control  of  other  species  of  less  value 
or  of  destructive  habits.  Only  by  applying  the  most  thorough  and 
reliable  information  can  the  wildlife  of  a  country  be  managed 
efficiently. 

PHYSIOGRAPHIC  FEATURES  OF  THE  STATE 

The  surface  features  of  Oregon  (pi.  1)  show  wide  variation,  rang- 
ing from  coastal  plains  and  great  inland  valleys  to  broad  plateaus, 
lofty  mountain  ranges,  and  snow-capped  peaks.  Three  types  of 
geological  formation  stand  out :  The  very  old  nonvolcanic  crystalline 
or  metamorphic  rocks,  the  comparatively  recent  but  still  ancient  lake- 
basin  deposits  of  the  great  valleys,  and  the  volcanic  deposits  of  both 
ancient  and  comparatively  recent  times. 

VOLCANIC  AREAS 

A  great  part  of  the  State,  including  most  of  the  Cascade  Range 
and  the  plains  to  the  eastward,  is  of  volcanic  origin,  consisting  of 
numerous  large  and  small  craters  and  great  areas  built  up  by  suc- 
cessive flows  of  lava.  The  enormous  depth  of  these  lava  flows  is 
well  shown  by  the  sides  of  the  Deschutes,  Columbia,  Snake,  Grand 
Ronde,  and  Imnaha  Canyons,  by  the  Kiger  Gorge  and  the  east 
escarpment  of  the  Steens  Mountains  (pi.  2,  A),  and  by  many  other 
cliffs  and  canyons  in  the  State.  In  numerous  side  walls  and  rim- 
rock  cliffs  consecutive  layers  of  lava,  ranging  from  20  to  50  feet  and 
sometimes  100  feet  in  thickness,  may  be  counted  to  a  height  or  depth 
of  2,000  or  3,000  feet.  Sometimes  these  form  beautiful  series  of  basal- 
tic columns  or  layers  of  royalite,  and  there  are  various  forms  of 
amorphous  lavas,  cooled  and  hardened  as  they  flowed  out  in  surface 
sheets  (pi.  2,  B),  or  in  places  as  shiny  black  sheets  of  volcanic  glass 
(obsidian).     The  vertical  cleavage  of  the  lava  sheets  produces  the 
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FLATE    2 


Steens  Mountains  (9,354  Feet  Altitude). 


B17230;    B16313 


A,  East  face,  showing  successive  lava  flows  and  permanent  snow  banks  in  head  of  Kiger  Gorge:  B,  com- 
paratively recent  flow  of  surface  lava,  near  Cow  Creek  Lakes,  southeastern  Malheur  Ccunty  (photo- 
graph by  Edward  A.  Preble,  1915). 
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B33207:    B33194 


A,  Steens  Mountains,  from  near  Alvord  Ranch,  showing  east  face  of  high  part  of  range  (July  7,  1927); 
B,  Tumtum  Lake,  Alvord  Valley,  looking  east  from  near  base  of  Steens  Mountains  (July  6,  1927). 
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B33203;  B33205;  B23575 

Caves  in  Deschutes  and  Harney  Counties. 

A,  Lava  River  Cave,  22  miles  south  of  Bend;  B,  one  of  the  Arnold  ice  caves,  20  miles  southeast  of  Bend; 
C,  Malheur  Cave,  30  miles  east  of  Malheur  Lake.  All  harbor  bats  and  contain  bones  of  recent 
mammals 


North  American  Fauna  No.  55.  U.  S.  Dept.  of  Agriculture,  Biological  Survey 


PLATE    5 


Eagle  Cap  Peak,  Wallowa  Mountains. 
Photograph  by  Stanley  Ci.  Jewett,  July  20,  1925. 
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sheer  cliffs  and  abrupt  rimrock  effects  so  common  over  the  eastern 
part  of  the  State. 

The  great  peaks  of  the  Cascades,  from  Mount  McLoughlin  (Pitt) 
and  Mazama  on  the  south  to  Jefferson  and  Hood  on  the  north,  are 
all  old  craters  from  which  the  Cascade  Range  has  been  augmented 
by  enormous  flows  of  lava  that  reach  both  slopes  and  spread  out 
over  the  valleys.  While  the  ice-clad  peaks,  some  of  them  world- 
famous  spectacles,  are  of  special  interest  in  their  fauna  and  flora  and 
of  great  value  as  sources  of  water,  the  broad  basal  slopes  of  the 
range,  bearing  dense  forests  of  valuable  timber,  are  especially  impor- 
tant in  human  economy. 

The  configuration  of  surface,  various  types  of  erosion,  color  and 
character  of  soils,  and  to  some  extent,  the  character  of  forest  and 
other  vegetation  forming  the  ground  cover,  are  modified  by  the  gen- 
eral volcanic  base  so  widely  spread  over  the  State.  The  general  fer- 
tility of  the  valley  soils  is  in  part  due  to  their  volcanic  origin,  while 
even  the  resulting  dark  colors  are  in  some  cases  an  advantage  in 
added  ability  to  absorb  light  and  heat  from  the  sun.  It  is  well  known 
that  species  of  plants  and  animals  range  to  higher  altitudes  on  dark 
soil  than  on  light  and  that  other  high-ranging  species  range  lower 
down  on  light-colored  soils. 

The  Paulina,  Yamsay,  Yanax,  and  Klamath  Mountains,  lying 
east  of  the  Cascades,  are  of  the  same  volcanic  type,  but  are  scattered 
in  lower  groups  or  buttes.  Their  height  reaches  generally  only  to 
about  7,000  feet,  but  this  is  sufficient  to  give  them  cold  upper  slopes 
with  an  extra  amount  of  precipitation  and  relatively  heavy  growths 
of  timber. 

Still  farther  to  the  eastward  other  types  of  ranges  rise  abruptly 
from  the  desert  valleys.  While  composed  mainly  of  volcanic  mate- 
rials, they  appear  as  elongated  ridges  with  one  or  both  sides  broken 
and  pushed  up  along  more  or  less  well-defined  fault  lines.  These 
include  the  Winter  Range,  Warner  and  Hart  Ranges,  and  the  higher 
and  still  more  striking  Steens  Mountains. 

The  Steens  Mountains,  a  boldly  tilted  uplift  from  the  lava  plains 
of  southeastern  Oregon,  are  largely  volcanic  from  near  the  base  to 
the  summit.  Their  sharply  faulted  eastern  escarpment  rises  abruptly 
5,500  feet  above  the  valley  bottom,  attaining  a  total  altitude  of  about 
9,354  feet  in  the  highest  parts  (pi.  3,  A).  Of  them  Russell  (1903, 
p.  19)1  says  in  effect: 

The  eastern  slope  of  that  splendid  mountain  is  composed  of  the  broken  and 
eroded  edges  of  sheets  of  basalt,  which  dip  westward  at  an  angle  of  about 
3°  to  4°  and  present  an  aggregate  thickness  of  not  less  than  5,000  feet,  while 
the  lacustrine  sediments  beneath  their  base  reach  a  thickness  of  at  least  1,000 
feet.  Thin  layers  of  sandstone  separate  some  of  the  laval  flows  but  even  those 
which  rest  directly  upon  each  other  are  easily  counted  in  cross  section  and 
some  30  or  100  sheets,  averaging  about  60  feet  thick,  are  more  or  less  exposed 
in  this  escarpment. 

Deep  canyons  are  guttered  into  the  sides  of  the  range,  and  canyon 
walls  expose  heavy  stratifications  of  successive  lava  flows  through 
which  the  mountains  have  been  pushed  up.  At  the  northern  end  of 
the  range  several  broad  U-shaped  canyons  show  evidence  of  glacial 
erosion,  and  several  beautiful  examples  of  hanging  valleys  along  the 

1  Citations  in  italic  in  parentheses  refer  to  the  bibliography,  p.  394. 
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west  side  of  the  Kiger  Gorge  tell  a  part  of  the  story  of  the  glacial 
period.  Summer  snow  banks  or  ice  beds  high  up  on  the  cold  slopes 
in  the  old  cirques  still  feed  many  permanent  streams  which  are  cutting 
sharp  V-shaped  courses  down  the  valley  bottoms  to  the  arid  plains 
below  (pi.  3,  B).  The  top  of  the  range  is  just  an  inclined  section 
of  the  desert  pushed  up  to  a  height  where  plant  life  is  still  more  de- 
pauperate than  at  lower  levels.  The  peaks  are  merely  the  jagged 
edges  of  a  much-eroded  ridge  with  occasional  notches  cut  clear 
through  by  the  erosive  action  of  ice  and  water. 

Over  the  great  arid  plains  both  east  and  west  of  the  Steens 
Mountains  are  extensive  fields  of  black  and  barren  lavas,  poured 
out  by  numerous  small  and  medium-sized  craters.  Although  cold  and 
dead  now,  many  of  these  craters  appear  so  fresh  and  vivid  as  to  sug- 
gest comparatively  recent  activity.  In  many  places  the  long  streams 
of  wavy  and  twisted  lavas  tempt  one  to  feel  the  rough  surface  to  see 
if  it  is  still  hot.  To  the  student  of  geology  or  the  tourist  it  is 
unnecessary  to  go  to  the  Hawaiian  Islands  or  farther  away  than 
eastern  Oregon  to  study  picturesque  and  fascinating  lava  fields  and 
craters,  cinder  cones,  or  lava  caves. 

In  many  of  the  older  lava  flows  where  the  surface  had  hardened 
over  a  long  gentle  slope,  the  still  molten  interior  of  a  fresh  stream 
broke  out  below,  and  the  liquid  interior  escaping,  left  great  tunnel - 
like  subways,  some  of  them  miles  in  length,  below  heavy  roofs  of 
solid  rock.  The  Malheur  Caves,  the  Arnold  Ice  Caves,  the  Skeleton 
Cave,  the  Horse  Caves,  and  the  Lava  River  Cave  are  well-known 
examples  (pi.  4),  but  there  are  many  others  without  name  or  fame. 

Less  attractive,  but  not  less  important,  volcanic  features  of  the 
State  are  the  vast  deposits  of  pumice,  volcanic  ash,  and  volcanic 
sand.  In  places  these  deposits  cover  the  rocks  to  considerable  depths 
and  form  great  plains,  sandy  valleys,  or  deep  sections  of  canyon 
walls.  Notable  among  these  are  the  great  pumice  plain  between 
Crater  Lake  and  the  Paulina  Mountains,  the  black-sand  valleys  east 
and  south  of  the  Paulinas  and  in  various  valleys  farther  east,  and 
the  numerous  smaller  but  deep  deposits  along  both  sides  of  the  Cas- 
cades. Such  materials  have  a  very  practical  bearing1  on  soil  fertility 
and  secondarily  on  distribution  of  plant  and  animal  life. 

Volcanic  activity  in  the  State  has  practically  ceased.  At  present 
Mount  Hood  is  the  only  crater  giving  noticeable  signs  of  remaining 
activity.  Slight  fumaroles  of  gas  and  steam  occur  in  the  old  cup 
near  the  top  of  the  peak,  and  at  times  the  steam  and  sulphur  fumes 
sweep  over  the  summit  in  stifling  gusts.  No  recent  eruptions,  how- 
ever, are  known. 

NONVOLCANIC  AREAS 

Nonvolcanic  areas  in  Oregon  are  found  in  some  of  the  peaks  and 
high  ridges  of  the  Wallowa  and  Elkhorn  (or  Baker)  Ranges,  in  the 
Siskiyous,  in  most  of  the  Coast  Range  country,  and  in  the  extensive 
lacustrine  deposits  of  the  older  valleys. 

The  higher  parts  of  the  Wallowa  Mountains,  while  surrounded  by 
the  heavy  base  of  lava  of  the  Blue  Mountain  Plateau,  are  largely 
composed  of  such  materials  as  granite,  quartzite,  limestone,  marble, 
slate,  and  other  nonvolcanic  rocks.  In  general  the  topographic  con- 
figuration resembles  the  Rocky  Mountains,  and  moreover  a  large 
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number  of  Rocky  Mountain  species  of  plants  and  animals  occur. 
The  main  peaks  rise  to  sharp  pinnacles,  9,000  to  9,800  feet  in 
altitude.  The  highest  shown  on  the  Forest  Service  contour  map  is 
the  Matterhorn  which  reaches  above  the  9,800-foot  level.  Eagle  Cap 
(pi.  5),  formerly  supposed  to  be  still  higher,  is  given  as  9,675  feet; 
and  Petes  Point  and  Aneroid  Point  near  Aneroid  Lake  are  shown 
as  reaching  above  the  9,600-foot  contour. 

The  peaks  are  sharp  and  jagged,  separated  by  steep,  ice-eaten 
cirques  and  upper  slopes  and  deeply  cut  canyons.  Extensive  fields  of 
permanent  ice  and  snow  persist  on  the  high  cold  slopes,  and  one  small 
glacier  still  clings  to  the  declivity  between  Eagle  Cap  and  Sentinel 
Peak.  The  many  glacier-hewn  valleys  with  numerous  lateral  and 
terminal  moraines  and  mai^  lake  beds  scooped  out  of  the  solid  rock 
are  conspicuous  features  of  the  landscape.  Wallowa  Lake  at  about 
4,500  feet  on  the  northern  side  of  the  range  is  an  especially  beautiful 
example  of  a  glacial  scoop,  deep,  long,  and  narrow,  with  high  lateral 
and  terminal  moraines.  Higher  up  some  of  the  numerous  small  lakes 
in  rocky  basins  close  to  the  snow  banks  are  frozen  over  for  the 
greater  part  of  the  year,  but  during  the  summer  they  send  down 
torrents  of  ice-cold  water. 

The  Wallowa  Mountains  are  well  supplied  with  permanent  streams 
that  cut  their  way  down  through  deep  and  picturesque  canyons  to  the 
Snake  River  on  the  east,  the  Powder  River  on  the  south,  and  the 
Grand  Ronde  on  the  north.  Most  of  the  canyon  walls  are  of  basalt 
or  other  rocks  of  volcanic  origin,  but  in  many  places  on  the  south  and 
east  slopes  the  older  geological  formations  are  exposed.  Some  of 
these  are  rich  in  valuable  minerals. 

While  most  of  the  Blue  Mountain  Plateau  is  covered  with 
splendid  forests,  the  higher  parts  of  the  range  reach  near  or  above 
timber  line  and  are  barren  or  but  sparingly  wooded. 

The  Elkhorn  (or  Baker)  Range,  rising  abruptly  west  of  Baker 
City,  is  similar  in  general  character  to  the  Wallowa  Mountains  but 
slightly  lower  and  less  rugged.  The  highest  peak,  formerly  known 
as  "  Rock  Creek  Butte  "  but  changed  by  the  Geographic  Board  of 
Oregon  to  "  Hunt  Mountain  "  in  honor  of  Wilson  Price  Hunt,  leader 
of  the  John  Jacob  Astor  party  in  1811  and  so  far  as  known  the  first 
white  man  to  see  the  peak,  is  given  on  the  Geological  Survey  quad- 
rangle as  9,097  feet  in  altitude.  Many  other  points  are  almost  as 
high,  and  the  crest  of  the  range  is  well  above  timber  line,  with  bare 
peaks  and  upper  slopes  snow  patched  even  in  late  summer. 

The  high  part  of  the  range  consists  largely  of  crystalline,  sedi- 
mentary, and  metamorphic  rocks,  including  many  ore-bearing  forma- 
tions, but  the  surrounding  country  is  a  part  of  the  Blue  Mountain 
Plateau. 

The  Siskiyou  Mountains,  on  the  southwestern  border  of  the  State, 
represent  one  of  the  geologically  very  old  land  formations.  They 
are  composed  largely  of  granite,  quartz,  limestone,  marble,  sandstone 
shales,  and  various  metamorphic  rocks.  On  the  west  they  extend 
down  to  the  coast  and  locally  yield  valuable  deposits  of  gold  and 
other  minerals.  Siskiyou  Peak  at  7,662  feet  and  Sterling  Peak  at 
7,150  feet  reach  slightly  above  timber  line  on  their  northern  slopes. 
The  higher  parts  of  the  mountains  are  steep  and  deeply  eroded, 
numerous  long  narrow  spurs  or  ridges  winding  down  between  deep 
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V-shaped  canyons  coursed  by  rapid  streams.  In  general  features,  as 
well  as  in  plant  and  animal  life,  this  region  is  a  part  of  the  Trinity 
or  Klamath  Mountain  system  of  northwestern  California,  which  also 
extends  northward  to  include  the  Kogue  River  Mountains. 

It  is  a  well-watered  region,  and  except  for  the  higher  peaks  and 
ridge  tops  it  is  generally  well  forested. 

The  Coast  Ranges  of  western  Oregon,  lying  between  the  valleys  of 
the  Williamette,  Umpqua,  and  upper  Rogue  Rivers,  are  largely  parts 
of  an  elevated  and  much-dissected  plateau,  or  old  coastal  plain, 
deeply  eroded  into  flat-topped  ridges  with  steep,  and  often  terraced, 
slopes  and  innumerable  deep  V-shaped  cuts  and  canyons  between. 
The  ridge  tops  range  from  3,000  to  about  4,100  feet  in  height,  the 
highest,  Chintimini  Mountain,  or  Marys  Peak,  just  west  of  Corvallis, 
being  4,097  feet.  Both  the  Coast  Ranges  and  the  coastal  plain  are 
largely  of  sedimentary  rocks — sandstones,  limestones,  shales,  or  more 
recent  alluvial  deposits.  In  places  basalt  or  other  igneous  rocks 
crop  out  on  the  surface  or  are  exposed  in  terraces  or  canyon  walls. 

The  whole  region  is  well  watered.  Dense  forests  and  rich  under- 
growth give  a  well-rounded  and  smooth  appearance  and  hide  most 
of  the  details  of  surface  structure. 

The  lacustrine  and  alluvial  deposits  of  the  broad  valleys  of  Ore- 
gon are  of  special  importance  and  interest  because  of  their  rich 
mellow  soils,  easily  adaptable  to  profitable  agriculture.  Most  of  the 
larger  valleys,  such  as  the  plains  of  the  Columbia  east  of  the  Cas- 
cades and  the  Snake  River  Valley  above  the  Snake  River  Canyon, 
owe  their  deep  soil  to  the  deposits  of  ancient  lake  beds  long  since 
drained  by  the  lowered  river  channels.  The  broad  rich  valleys  of 
the  Willamette,  the  Upper  Umpqua,  and  the  Rogue  River  may  be 
old  lake  beds  or  early  embayments  of  the  ocean.  Nevertheless,  parts 
of  the  valley  floors  are  constantly  receiving  additions  of  silt  from  the 
mountains,  spread  out  by  innumerable  small  streams.  Other  parts 
are  losing  their  best  soil  by  erosion. 

The  innumerable  inland-lake  basins  of  the  high  plains  of  eastern 
Oregon,  each  with  its  own  type  and  age  of  soil  and  geological  depos- 
its, all  lie  within  the  arid  area.  Generally  they  are  devoted  to 
grazing  and  ranching,  but  eventually  should  include  some  of  the 
best  game  lands  of  the  State. 

DRAINAGE 

Drainage  is  of  two  distinct  types — the  river  and  stream  drainage 
to  the  Pacific  Ocean,  and  the  inland-lake  or  basin  drainage  of  the 
southeastern  part  of  the  State.  The  river  drainage  includes  the 
Columbia  River  system,  with  its  numerous  tributaries,  and  the  coastal 
streams  that  carry  vast  quantities  of  water  from  the  high  and  humid 
slopes  of  the  Cascades  to  the  Pacific. 

In  the  more  arid  southeastern  part  of  the  State  are  many  lake 
basins  of  purely  inland  drainage,  really  a  part  of  the  Great  Basin 
area.  Among  the  larger  basins  are  Malheur,  Harney,  Alvord, 
Warner,  Abert,  and  Summer  Lakes,  all  occupying  lava-encircled 
valleys  and  fed  by  surface  waters  or  very  limited  streams  from 
springs.  Many  extensive  playas,  or  dry  mud  flats,  occupy  the  bot- 
tom of  other  valleys  where  shallow  lakes  formed  by  rains  quickly 
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dry  up,  leaving  miles  of  baked,  glistening  mud  flats.  Most  of  the 
basin  lakes  are  shallow.  The  shore  lines  of  some  are  steadily  re- 
ceding because  of  the  diversion  of  water  for  irrigation.  Eventually 
some  of  these  lakes  also  will  be  mere  playas.  Lake  Harney  has  been 
reduced  to  that  state  for  a  decade.  As  usual,  inland  drainage  is  the 
result  of  rainfall  that  is  not  sufficient  to  overflow  the  valleys  and  cut 
out  the  rims  to  connect  with  lower  levels.  Added  to  this  is  an  arid 
climate  in  which  the  evaporation  over  a  large  surface  of  standing 
water  more  than  balances  the  precipitation  over  a  considerably 
greater  drainage  area. 

Malheur  Lake,  which  in  1897  when  it  was  first  seen  by  the  writer 
was  an  enormous  tule  swamp  overflowing  into  Harney  Lake  as  it 
did  when  Peter  Skene  Ogden  first  saw  it  in  1826,  was  practically  dry 
in  1931,  when  buffalo  skulls  were  collected  in  its  baked  mud  bed. 
Overutilization  of  the  water  of  streams  naturally  flowing  into  it  had 
ruined  the  hay  and  grain  ranches  around  the  borders  of  this  great 
fertile  valley,  lowered  the  water  table  until  the  valleys  became  a  part 
of  the  surrounding  desert,  and  destroyed  one  of  the  most  important 
wild-fowl-breeding  grounds  in  the  State. 

Recently  these  conditions  have  been  corrected  by  addition  of  a 
considerable  part  of  the  drainage  of  the  Blitzen  River  (Donner  und 
Blitzen)  to  the  Lake  Malheur  Wildlife  Refuge,  allowing  sufficient  wa- 
ter to  reach  the  lake  to  restore  it  to  a  normal  level  and  extent  of  sur- 
face and  swampy  border.  The  enlarged  circle  of  moist  and  fertile 
land  restores  the  ranch  values  of  the  valley,  and  30  miles  of  lake  and 
tule  swamp  restore  the  spectacular  breeding  and  resting  grounds  of 
swans,  geese,  ducks,  pelicans,  cranes,  egrets,  herons,  ibises,  curlew, 
and  a  host  of  swimming  and  wading  birds  and  valuable  fur  bearers. 

Goose  Lake  and  the  Klamath  Lakes,  on  the  southern  border  of  the 
State,  have  cut  outlets  through  the  southern  rim  of  their  basins,  and 
their  waters  reach  the  ocean  through  Pit  and  Klamath  Rivers.  At 
one  time  these  valleys  may  well  have  been  a  part  of  the  Great  Basin, 
with  which  they  still  closely  agree  in  climate,  flora,  and  fauna. 

Lakes  of  a  yet  different  tj^pe — many  of  them  large,  deep,  clear, 
and  cold — lie  along  the  higher  parts  of  the  Cascade  Range  in  Oregon 
and  serve  as  reservoirs  of  snow  water  that  is  let  down  during  sum- 
mer months  to  thirsty  fields  below.  The  best  known  and  most  spec- 
tacular of  these,  Crater  Lake  (pi.  6),  half  fills  its  cuplike  crater  to  a 
depth  of  2,000  feet  and  presents  a  unique  picture  of  beautiful  color 
and  form.  Although  the  lake  is  without  visible  outlet,  the  water 
remains  at  a  uniform  level.  It  seems  not  improbable  that  some  of 
the  large  streams  that  burst  out  below  may  drain  the  lake  through 
underground  channels  in  the  mountain  side.  Other  lakes  owe  their 
origin  to  lava  dams  or  terminal  moraines  and  generally  form  the 
headwaters  of  important  streams. 

Still  another  set  of  lakes  is  that  of  the  immediate  coastal  strip — 
old  embayments  or  estuaries  cut  off  from  the  ocean.  Not  much 
above  the  ocean  level,  they  remain  as  land-locked  bodies  of  fresh 
water  held  back  by  sand  bars  or  dunes. 

Then,  too,  there  are  the  prehistoric  lakes  such  as  once  covered  a 
great  area  in  the  Columbia  River  Valley  east  of  the  Cascades,  the 
Snake  River  Valley  above  the  canyon,  the  greater  Malheur  Valley, 
and  the  northern  end  of  Lake  Bonneville  in  Alvord  Valley.    Present 
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interest  in  these  ancient  bodies  of  water  lies  mainly  in  the  rich 
fossil  beds  that  here  and  there  mark  the  old  shore  lines.  Some  of 
the  "  badland  "  formations  of  these  old  beaches  bear  valuable  de- 
posits of  prehistoric  mammal  remains  that  open  an  important  chap- 
ter in  the  geological  history  of  the  State.  The  John  Day  Valley. 
Camp  Creek,  Malheur,  and  Owyhee  Valley  fossil  beds  are  probabiy 
the  best  known. 

GLACIATION 

Glaciation  as  a  type  of  drainage  has  modified  to  some  extent  the 
higher  elevations  or  the  State  and  is  still  slowly  eating  away  great 
cirques  and  amphitheatres  on  the  upper  slopes  of  Hood,  Jefferson, 
the  Three  Sisters,  McLoughlin  (Pitt),  the  Wallowa,  Baker,  and 
Steens  Mountains.  Ancient  moraines  show  glacial  activity  much 
lower  on  the  mountain  slopes  than  at  present.  Generally  this  evi- 
dence does  not  extend  into  the  valley  country,  nor  is  it  conspicuous 
after  the  great  volcanic  period.  Glacial  lakes  are  comparatively  few 
in  the  State,  although  Wallowa  Lake  is  a  beautiful  example  of  a 
glacial  scoop  and  some  of  the  smaller  lakes  high  up  in  the  moun- 
tains owe  their  origin  to  the  ice.  Many,  if  not  most,  of  the  lakes 
in  Oregon,  however,  owe  their  origin  directly  or  indirectly  to  vol- 
canic activity  closing  up  valleys  or  damming  streams  of  water  with 
streams  of  lava. 

SOIL  CONDITIONS 

Soils  and  land  cover,  in  special  cases,  exert  considerable  influ- 
ence on  the  distribution  of  species.  Over  much  of  Oregon  the  firm, 
rich,  dark-colored  soils  from  disintegrated  lavas  are  generally  fer- 
tile and  produce  dense  plant  growth.  Thej  vary  endlessly,  however, 
in  texture,  in  mineral  composition,  and  in  mechanical  structure. 
At  one  extreme  are  the  fine  precipitates  of  deep-water  deposits,  form- 
ing tenacious  clays,  commonly  called  "  gumbo."  Waxy  when  wet 
and  hard  when  dry,  they  are  extremely  discouraging  to  most  bur- 
rowing rodents.  At  the  opposite  are  the  deep  mellow  sands,  fine 
and  nonadhesive,  that  form  light  mellow  soils.  These  always  prove 
a  great  delight  to  burrowers. 

Only  very  limited  areas  of  the  light,  water-washed  sands,  such 
as  drift  and  change  with  every  wind,  are  found,  mainly  along  the 
Columbia  Kiver  Valley  above  The  Dalles,  around  the  shores  of 
Harney  and  Alvord  Lakes,  and  in  places  along  the  coast,  In  these 
spots  the  light  yellow  sands  drift  back  over  the  river  banks,  lakes, 
and  seashore  in  dunes  and  ridges  for  considerable  distances,  giving 
their  color  and  character  to  extensive  areas.  While  attracting  or 
developing  certain  species  of  plants  and  animals,  these  light  sands 
have  perhaps  crowded  out  others  with  different  affinities.  Sand 
dunes  in  the  desert  are  favorite  haunts  of  kangaroo  rats,  pocket 
mice,  lizards,  and  horned  toads.  Another  soil  type  favorable  to 
burrowing  species  of  mammals,  as  well  as  horned  toads  and  lizards, 
is  composed  of  the  deep,  black,  loose  sands  and  volcanic  ash,  espe- 
cially conspicuous  east  and  south  of  the  Paulina  Mountains.  This 
soil  is  attractive  also  to  sand-  and  heat-loving  plants. 

Owing  mainly  to  soil  conditions,  the  extensive  plavas  of  the  Alvord 
Valley  and  others  east  of  the  Steens  Mountains,  except  for  brief  peri- 
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ods  after  a  rain  or  snow,  are  more  nearly  typical  desert  and  more 
lifeless  than  any  other  part  of  the  State.  Such  level  valley  bottoms 
without  drainage  can  produce  neither  water  plants,  because  they  dry 
up  quickly  after  rainfall,  nor  dry-land  plants,  because  the  occasional 
sheet  of  water  kills  them.  Thus  devoid  of  vegetation,  they  have 
an  animal  life  limited  to  occasional  antelope,  jack  rabbits,  coyotes, 
swift  foxes,  badgers,  and  lizards  that  wander  over  them. 

In  the  more  humid  areas  under  the  abundant  growth  of  vegetation, 
the  base  soil  is  generally  covered  with  rich  humus  of  varying  depths 
that  is  especially  attractive  to  burrowing  insects  and  a  great  variety 
of  small  invertebrates.  Consequently  this  same  mold-covered  soil  is 
most  attractive  to  numerous  species  of  insectivorous  mammals  and 
birds  and  holds  the  greater  part  of  the  shrew  and  mole  population 
of  the  State. 

PLANT  COVER 

Types  of  vegetation  or  plant  associations,  as  modified  by  soil  mois- 
ture and  other  local  conditions,  have  a  powerful  influence  on  the 
distribution  of  species  of  animals.  Next  to  altitude  or  latitude  the 
varying  degrees  of  humidity  are  most  influential  in  determining  the 
characteristics  of  these  plant  associations.  In  a  general  way  the 
heaviest  timber,  as  well  as  dense  undergrowth,  is  found  in  the  areas 
of  heaviest  annual  rainfall  and  the  lightest  vegetation  in  the  areas 
of  lightest  rainfall.  The  annual  precipitation  ranges  from  a  maxi- 
mum of  about  100  inches  in  places  on  the  coast  and  in  the  mountains 
to  less  than  10  inches  in  the  valleys  of  the  southeastern  part  of  the 
State.  The  gradual  change  from  dense  humid  forest  and  under- 
growth through  open  forest,  scattered  woodlands,  sagebrush,  and 
shrubby  cover  to  the  low  and  scattered  bunch  vegetation  of  the 
desert  valleys  is  shown  in  crossing  the  State  from  west  to  east.  Most 
pronounced  is  the  change  following  a  line  drawn  from  the  northwest 
to  the  southeast  corner.  Coastal  salt  marshes,  inland  tule  swamps, 
and  open  grasslands  all  have  a  bearing  on  the  distribution  of  certain 
species  of  animal  life. 

LIFE  ZONES  OF  OREGON 

Owing  to  its  broad  extent,  wide  range  of  altitude,  and  varied 
physiographic  features,  Oregon  shows  great  diversity  of  climate  and 
contains  5  of  the  7  primary  life  zones  of  the  continent.  (See  frontis- 
piece. )  Only  the  hot  Lower  Austral  and  Tropical  Zones  are  unrepre- 
sented. The  Upper  Sonoran,  the  arid  western  subdivision  of  Upper 
Austral  Zone,  characterized  by  greasewood,  saltbush,  and  rabbitbrush, 
covers  the  low  warm  valleys  of  the  State  east  of  the  Cascades,  and  en- 
ters the  Rogue  and  Umpqua  Valleys  west  of  the  mountains.  The 
Transition  Zone,  characterized  by  the  yellow  pine,  Oregon  maple,  and 
mountain-mahogany,  occupies  the  higher  valleys  and  bench  lands 
east  of  the  mountains  and  has  a  more  humid  subdivision  in  the  val- 
ley foothills  and  Coast  Ranges  west  of  the  Cascades.  The  Canadian 
Zone,  the  zone  of  spruce,  fir,  and  lodgepole  pine,  covers  the  broad 
high  part  of  the  mountains.  The  Hudsonian  Zone,  the  zone  of  the 
whitebarked  pine,  and  dwarfed  spruces  and  hemlocks  near  timber 
line,  caps  or  surrounds  the  highest  peaks  in  a  narrow  belt,  rarely 
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over  1,000  feet  in  vertical  extent.  The  Arctic- Alpine  Zone,  of  very 
limited  extent,  caps  most  of  the  highest  peaks  well  above  all  timber 
growth  and  includes  the  dwarf  alpine  vegetation  and  a  very  few 
species  of  birds  and  mammals. 

Tables  1  to  8  (pp.  31  to  53)  show  the  life-zone  distribution  of  the 
mammals,  reptiles,  birds,  and  plants  of  the  State. 

UPPER  SONORAN  ZONE 

The  western  arid  division  of  the  transcontinental  Upper  Austral 
Zone  covers  most  of  the  Columbia  and  Snake  River  Valleys  of 
eastern  Oregon,  and  about  half  of  the  higher  sagebrush  plains  area  of 
the  State  east  of  the  Cascade  Range.  This  part  of  the  zone,  with  a 
very  limited  rainfall  and  fairly  uniform  climate,  can  be  treated  as  a 
part  of  the  arid  Upper  Sonoran,  with  many  of  the  characteristics  of 
the  Great  Basin  area,  although  the  Columbia  River  Valley  with 
slightly  more  rainfall  shows  some  peculiarities  of  note  and  a  part  of 
it  could  be  treated  as  belonging  to  the  semiarid  subdivision  of  the 
zone. 

West  of  the  Cascades  limited  areas  of  the  zone  are  found  in  the 
upper  Rogue  and  central  Umpqua  Valleys.  There  is  a  narrow  strip 
along  the  Klamath  River  on  the  southern  border  of  the  State,  and 
east  of  the  range  a  limited  area  occurs  near  the  Klamath  Lakes. 
These  semiarid  valleys  are  marked  by  plants,  birds,  and  mammals 
that  range  mainly  in  northern  California  and  clearly  belong  to  the 
California  Valley  subdivision  of  the  zone. 

SEMIARID  DIVISION  OF  UPPER  SONORAN  ZONE 

In  the  California  Valley  division  of  Upper  Sonoran  Zone  in  the 
Umpqua,  Rogue,  and  Klamath  River  Valleys  the  base  level  is  low, 
about  500,  1,200,  and  2,000  feet,  respectively.  Only  a  narrow  upper 
edge  of  the  zone  shows  in  these  valleys ;  in  the  Umpqua  Valley  over 
the  flats  and  warm  slopes  in  the  Roseburg  section,  east  of  the  Coast 
Ranges,  from  500  up  to  1,000  feet ;  in  the  Grants  Pass  and  Ashland 
part  of  the  Rogue  River  Valley  on  the  open  bottoms  and  warm  slopes 
from  about  1,200  to  2,000  feet;  and  in  the  Klamath  River  Valley 
from  about  2,000  to  3,000  feet  on  the  warm  exposures.  This  is  below 
the  Klamath  Canyon  which  cuts  off  the  zone  from  its  higher  and 
more  arid  division  around  the  Klamath  Lakes.  In  all  of  these  valleys 
the  Upper  Sonoran  elements  are  largely  mixed  and  blended  with 
Transition  species  from  higher  levels,  as  inevitably  occurs  in  so  nar- 
row a  zone  border,  but  still  with  sufficient  character  to  indicate  im- 
portant climatic  conditions  favorable  to  southern  species  as  well  as 
some  of  the  less  hardy  crops. 

In  these  valleys  are  found  the  California  jack  rabbit,  Rogue  River 
kangaroo  rat,  brown-footed  wood  rat,  California  meadow  mouse, 
white-toothed  pocket  gopher,  gray  fox,  ringtail,  Pacific  pale  bat,  and 
such  birds  as  the  valley  quail,  long-tailed  jay,  brown  towhee,  house 
finch,  bush  tit,  and  long-tailed  chat. 

The  plants  that  indicate  the  zone  in  these  valleys  are  found  mainly 
on  the  warm  slopes  and  open  flat  country,  while  on  cool  or  shaded 
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slopes  a  far  greater  number  of  Transition  Zone  species  generally 
occur.  Those  most  conspicuously  indicating  Upper  Sonoran  are  sev- 
eral species  of  Geanothus  (cuneatus,  integerrimus,  sanguineus) ,  man- 
zanita  (Arctostaphylos  viscida),  bitterbush  (Purshia  tridentata), 
birch-leaved  mahogany  (Cercocarpus  betulaefolius) ,  syringa  (Phila- 
delphis  ffordonianus) ,  cherry  (Prunus  subcordata),  silktassel-bush 
{Garrya  fremonti),  skunk  bush  (Rhus  trilobata  and  diversiloba) , 
serviceberry  (Amelwiehier  florida  and  pallida),  lupines  (Lupinus 
oregonus  pustlbus  and  subseHceus) ,  wild  licorice  (Glycyrrhiza  lepi- 
dota  and  glutinosa),  Hosackia  (Lotus),  several  species,  rabbitbrush 
(Ghrysothamnus  nauseosus),  ana  a  great  number  of  grasses  and  her- 
baceous plants.  A  few  of  these  species  extend  northward  into  the 
"VVilliamette  Valley,  indicating  an  approach  in  climate  to  the  Upper 
Sonoran  Zone,  but  not  in  sufficient  numbers  of  species  or  abundance 
of  individuals  to  warrant  mapping  even  the  warm  slopes  of  the 
valley  as  other  than  Transition. 

In  the  Columbia  River  Valley  east  of  the  Cascades  the  climate  is 
slightly  warmer  and  more  humid,  with  greater  rainfall  in  winter, 
than  over  the  Great  Basin  area  farther  south  and  east.  Consequently 
the  fauna  and  flora  are  somewhat  peculiar,  as  shown  by  the  follow- 
ing species:  Townsend's  ground  squirrel,  northwest  pocket  mouse, 
Dalles  and  Columbia  pocket  gophers,  Scheffer's  mole,  and  little 
canyon  bat.  There  is  generally  a  greater  abundance  of  grass  with 
a  considerable  number  of  other  plants  not  found  over  the  rest  of 
the  zone  in  eastern  Oregon.  Certain  crops  are  also  raised  follow- 
ing the  winter  rainy  season,  without  irrigation  but  through  dry- 
farming  methods  and  careful  tillage. 

As  a  new  country  becomes  settled  and  the  best  of  the  land  is 
brought  under  cultivation,  the  native  species  of  plants  and  animals 
are  eradicated  or  supplanted  by  those  introduced  from  other  coun- 
tries, and  even  the  stock  range  is  so  overgrazed  as  to  destroy  much  of 
the  original  type  of  vegetation.  It  becomes  increasingly  more  diffi- 
cult to  define  the  life  zones.  But  fortunately  over  most  of  Oregon 
there  is  still  sufficient  native  life  to  give  a  good  index  to  long-estab- 
lished climatic  conditions. 

The  practical  value  of  this  knowledge  of  life  zones  becomes 
apparent  when  a  new  valley,  plain,  or  slope  is  brought  under  culti- 
vation and  the  question  arises  as  to  crops,  fruit,  or  stock  best  adapted 
to  its  climate.  In  long-cultivated  valleys  these  questions  generally 
have  been  answered,  although  often  by  costly  failures.  Now  expe- 
rience shows  that  the  successful  products  of  one  valley  may  be  safely 
extended  into  another  having  satisfactory  indications  of  the  same  or 
closely  similar  native  fauna  and  flora.  In  other  words  the  study 
and  careful  mapping  of  life  zones  gives  a  practical  aid  to  agricul- 
ture as  well  as  a  guide  to  management  of  wildlife  resources. 

It  would  not  be  wise  to  try  to  restock  the  desert  ranges  of  eastern 
Oregon,  once  inhabited  by  the  rimrock  mountain  sheep,  with 
Canadian  Zone  animals  from  the  high  Rocky  Mountains,  but  any  of 
the  Upper  Sonoran  desert  forms  from  Nevada,  southern  California 
or  Arizona  would  thrive  on  these  low  ranges  and  canyon  walls. 
Restocking  and  building  up  a  depleted  game  supply  will  require 
careful  consideration  of  life-zone  conditions. 


14  NORTH    AMERICAN    FAUNA  [No.  55 

EXTREME  ARID  DIVISION  OF  UPPER  SONORAN  ZONE 

One  is  impressed  by  the  apparent  nonconformity  of  the  elevations 
of  the  Great  Basin  division  of  Upper  Sonoran  east  of  the  Cascades 
over  different  parts  of  the  State.  These  variations,  however,  in- 
volve well-known  and  long-recognized  principles  of  climatic  con- 
trol of  distribution.  The  actual  altitudinal  limits  of  zone  levels  are 
known  to  vary  considerably  with  direction  and  steepness  of  slope 
exposure,  elevation  of  base  level,  aridity,  type  of  prevailing  winds, 
and  other  less-apparent  factors  of  modification,  but  the  long-estab- 
lished fauna  and  flora  serve  as  the  most  reliable  index  to  zone  level 
of  any  point  as  determined  by  average  climatic  conditions.  For  in- 
stance in  the  Columbia  River  Valley  with  a  base  level  of  100  to  300 
feet,  the  Sonoran  Zone  extends  from  the  bottom  of  the  valley  up  to 
about  2,000  feet  on  cold  northerly  slopes,  lower  on  steep,  and  higher 
on  gradual  slopes,  and  to  about  3,000  feet  on  warm  southerly  slopes. 
With  a  higher  base  level  of  about  1,000  feet  at  the  junction  of  the 
Grand  Ronde  River  with  the  Snake  River  near  the  northeast  corner 
of  the  State,  the  Sonoran  Zone  extends  up  to  about  3,500  feet  on  warm 
slopes  in  the  Grande  Ronde  and  Imnaha  Canyons.  Still  farther  up 
in  the  Snake  River  Valley  with  a  base  level  of  2,150  feet  at  Ontario, 
the  upper  limits  of  the  zone  run  correspondingly  higher,  while  in  the 
extensive  lake-basin  valleys  of  the  Malheur,  Warner,  Abert,  and 
Summer  Lakes  sections,  with  base  levels  of  4,100  to  4,500  feet,  the 
upper  limits  of  the  zone  reach  to  approximately  4,500  feet  on  north- 
erly and  5,000  feet  on  southerly  slopes.  The  actually  coldest  points 
o,f  slope  exposure  are  northeast  and  the  warmest  southwest,  as 
pointed  out  long  ago  by  Merriam  {1890,  pis.  I-II-,  following  index). 

Thus  the  elevation  of  base  level  in  eastern  Oregon  is  shown  to  raise 
the  upper  limits  of  the  zone  in  higher  valleys  fully  2,000  feet  by 
simply  holding  up  the  absorbed  and  radiated  heat  of  the  sun's  rays 
to  a  fairly  uniform  distance  above  the  surface  where  they  fall  upon 
the  earth.  Other  zone  levels  are  modified  in  the  same  manner  and 
by  many  other  generally  recognized  factors  of  climate  and  distribu- 
tion, but  the  Upper  Sonoran  of  eastern  Oregon  most  admirably  illus- 
trates the  general  principles  of  zone  modification  by  change  of  base 
level. 

A  somewhat  detailed  knowledge  of  the  plant  and  animal  life  of  a 
region  is  necessary  for  the  recognition  and  full  understanding  of  the 
life  zones  in  the  field.  The  colored  map  is  at  best  but  a  feeble  guide 
to  the  actual  areas  which  are  far  more  detailed  and  graphic  when 
spread  before  one  in  the  garb  of  their  native  plant  and  animal  life. 

MAMMALS 

In  eastern  Oregon  the  Upper  Sonoran  Zone  is  clearly  indicated  by 
the  presence  of  black-tailed  jack  rabbits,  little  speckled  and  gray 
ground  squirrels  (Citellus  townsendii,  vigili-s,  and  canus),  the  ante- 
lope squirrel,  desert  wood  rat,  Oregon  grasshopper  mouse,  silky  cliff 
mouse,  large-eared  harvest  mouse,  several  species  of  pocket  mice 
{Perognathus  parvus,  lordi,  colwmbiami-s,  and  mollipilosus) ,  five-toed 
kangaroo  rats,  several  species  of  pocket  gophers  {Thomomys  town- 
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sendii,  nevadensis,  colUmbianus,  and  quadratus),  the  desert  fox,  a 
little  spotted  skunk,  and  several  species  of  bats.  It  has  long  been  the 
winter  range  of  the  antelope,  mountain  sheep,  and  mule  deer. 

BREEDING  BIRDS 

The  Upper  Sonoran  Zone  is  characterized  by  such  breeding  birds 
as  the  cinnamon  teal,  white-faced  glossy  ibis,  black-necked  stilt, 
mourning  dove,  burrowing  owl,  Arkansas  kingbird,  ash-throated 
flycatcher,  Say's  phoebe,  Bullock's  oriole,  western  lark  sparrow,  sage 
sparrow,  Brewer's  sparrow,  long-tailed  chat,  catbird,  rock  wren, 
canyon  wren,  and  long-tailed  chickadee. 

REPTILES 

This  zone  is  further  characterized  by  such  reptiles  as  the  Oregon 
rattlesnake  (CrotaJus  confluentics  oregawm  and  lutosus)  Heermann's 
and  desert  gopher  snakes  (PituopMs  catenifer  heermanni  and  deserti- 
col-a),  western  striped  racer  (Coluber  tasniatus),  western  collared 
lizard  (Crotaphytus  collaris  baileyi),  leopard  lizard  (C.  wislizenii), 
western  brown-shouldered  uta  (Uta  stansburiana) ,  sagebrush  swift 
(Sceloporus  graciosus),  two  horned  toads  (Phrynosoma  douglassii 
and  platyrhinos) ,  and  the  desert  whip-tailed  lizard  (Cnemidophorus 
tessellatus) . 

The  greater  number  of  species  as  well  as  individuals  of  reptiles  of 
the  State  are  found  in  Upper  Sonoran  Zone,  a  smaller  number  in 
Transition  Zone,  and  practically  none  in  higher  zones. 

PLANTS 

The  plant  life  characterizing  the  Upper  Sonoran  Zone  east  of  the 
Cascades  is  largely  of  desert  types,  among  which  desert  shrubs  are 
most  conspicuous.  Along  the  river  valleys  the  hackberry  (Celtis 
dowglasii) ,  a  few  willows  (Salix  amygdaloides  and  argophylla) ,  and 
wild  currants  (Ribes  aureum)  are  common,  and  over  the  dry  slopes 
are  found  a  few  junipers  (Juniperus  occidentalis) ,  which,  with  the 
bitterbush  (Purshia  tridentata)  and  sagebrush  (Artemisia  tridenta- 
ta) ,  reach  into  the  Transition  Zone  above.  Other  conspicuous  plant 
indicators  of  the  zone  are  greasewood  (Sarcobatus  vermiculatus) , 
saltbushes  (Atriplex  canescens,  nuttallii  and  con f erti folia) ,  woolly 
sage  (Eurot'm  lanata) ,  Dondia  depressa,  Grayia  spinosa,  T etradymia 
canescens  and  spinosa,  Artemisia  pedata,  douglasii,  and  draeuncu- 
loides,  rabbitbrush  (Ch?ysothamnus  nauseosus  and  visddiflorus) , 
wild  sunflower  (Helianthus  annims),  serviceberry  (Amelanchier 
utahensis),  sumac  (Rhus  glabra  occidentalis),  Mentzelia  albicauIU 
and  laevicaulis,  wild  tobacco  (Nicotiana  attenuata),  little  bluebon- 
nets  (Lupinus  bremcaulis,  laxiflorus,mediwn,  mollis,  ornatus,  saxosus, 
and  others),  prairie  clover  (Psoralea  lanceolata  scabra),  licorice  root 
(Glycyrrhiza  lepidota),  plantain  (Plantago  purshii),  yellow  caper 
(Cleome  lutea),  sand  dock  (Rumex  venosus),  sandverbena  (Abronia 
mellifera) ,  wild  sage  (Ramona  inca/na),  low  evening  primrose  (Pack' 
ylophus  canescens),  alfileria  (Erodium  cicutarium) ,  ricegrass  (Ory- 
zopsis  hymenoides) .     (See  also  p.  40.) 
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Many  of  these  plants  are  dominant  species  over  special  areas  and 
not  oniy  give  color  and  character  to  the  desert  but  have  important 
value  as  forage,  cover,  windbreak,  shade,  conservers  of  soil  and 
moisture,  or  shelter  for  birds  and  mammals. 

So  much  is  said  of  the  sagebrush  and  the  "  sagebrush  country  " 
that  a  word  of  explanation  seems  necessary.  The  name  is  well 
fixed  by  long  usage  and  well  defined,  but  the  plants  have  no  rela- 
tion to  the  real  sages  (Salvia)  and  other  pungent  mints.  The  sage- 
brushes are  all  shrubby  wormwoods  of  the  order  Compositae,  silvery- 
leaved  desert  shrubs,  strongly  and  pleasantly  aromatic,  intensely 
bitter  to  the  taste,  and  many  of  them  beautiful  and  graceful  little 
shrubs  or  diminutive  desert  trees. 

A  pure  stand  of  the  commonest  of  the  sagebrushes  (Artemisia 
trident  at  a)  growing  over  a  rich-soiled  but  arid  valley,  makes  a 
beautiful  display  of  silvery  gray-green  and  feathery  foliage,  and  a 
single  bush  by  itself,  2  to  6  feet  high,  is  a  perfect  diminutive  tree 
that  might  grace  the  rarest  garden  (pi.  7).  There  are  half  a  dozen 
distinct  species — Artemisia  tridentata,  angustifolia,  trifida,  arbuscula, 
cana,  borealis,  pedatifida,  spinescens,  and  some  others — all  true  sage- 
brushes. They  are  not  good  forage  plants  or  they  would  have  dis- 
appeared years  ago,  but  in  the  absence  of  all  other  food  sheep  will 
live  on  them  for  a  short  time  and  often  browse  them  severely.  Sage 
hens  will  eat  the  leaves  when  other  food  is  scarce,  and  even  antelope 
and  jack  rabbits  will  nibble  them  at  times.  These  bushes  shade  the 
ground  and  hold  the  snow,  build  up  humus,  bind  the  soil,  conceal  the 
sage  grouse  and  young  antelope,  and  provide  choice  fuel  for  the 
camp  fire.  Their  pleasant  odor  is  one  of  the  charms  of  the  desert, 
and  the  smell  of  a  dried  spray  brings  back  the  memory  of  broad 
valleys  and  clean  wholesome  air.  The  sagebrush  has  no  direct  com- 
mercial value,  but  without  it  or  an  equivalent,  the  desert  would  be 
poor  indeed. 

The  rabbitbrush,  or  golden  sage,  of  the  genera  Chrysothamrvus  and 
Tetradymia,  are  often  the  dominant  shrubby  growth  over  part  of  the 
valley  country  of  eastern  Oregon,  giving  a  golden  glow  to  the  vege- 
tation during  the  season  of  flowering  or  at  other  times  a  fine  feath- 
ery gray  from  the  slender  leaves  and  stems.  In  either  leaf  or  flower 
they  are  graceful  and  attractive  plants  and  besides  the  important 
function  of  giving  cover  and  protection  to  the  soil  they  serve  as 
shelter  and  to  some  extent  as  food  for  the  animal  life.  They  belong 
to  the  same  family  as  the  sagebrush  and  goldenrods.  Each  has  its 
own  peculiar  taste  and  odor,  some  rank  and  repellent,  others  aro- 
matic and  pleasing.  The  odors  of  the  desert  vegetation  are  as  strik- 
ing as  its  color  and  fonn  and  to  an  old  inhabitant  are  among  the 
great  attractions  of  desert  life. 

Of  the  true  greasewood  only  one  species,  Sareobatus  vermiculatus, 
comes  into  Oregon.  It  is  abundant  in  alkaline  valley  bottoms  and 
often  the  dominant  shrub,  giving  its  shiny  bright-green  color  to 
miles  of  alkali-incrusted  playa  border  or  the  saline  shores  of  basin 
lakes.  It  grows  where  water  is  abundant  not  far  below  the  surface 
and  where  most  other  plants  cannot  endure  the  mineral  carried  in 
the  water.  The  abundant  fleshy  and  juicy  leaves,  borne  on  the 
spinescent  twigs,  are  soft  and  rounded,  like  so  many  smooth  green 
caterpillars,  hence  the  name  vermiculatus.    They  are  also  very  salty 
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-4,  Hay  ranch  at  Cow  Creek  Lakes,  in  typical  sagebrush  and  stock  country,  in  the  arid  southeastern  part 
of  the  State  (photograph  by  Edward  A.  Preble,  July  8,  1915);  B,  irrigated  ranches  in  Owyhee  Valley, 
near  Rome,  Oreg.,  where  alfalfa  is  the  chief  crop  on  the  ranges  for  grazing  cattle  and  sheep  (photograph 
by  Laura  A.  Mills,  July  3,  1927). 
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A,  Typical  rimrock  valley,  White  Horse  Creek,  southeastern  Oregon  (photograph  by  Edward  A.  Preble, 
June  17,  1915);  B,  camp  of  Biological  Survey  collector  (Mr.  Preble),  in  southeastern  Oregon,  under  the 
junipers,  where  even  a  little  shade  is  grateful. 
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in  flavor  but  not  unpleasant  in  taste  and  are  generally  eaten  to  some 
extent  by  sheep  and  other  stock.  The  bushes  are  so  very  spiny, 
however,  that  only  the  tender  tips  are  browsed  off.  Many  other 
plants  are  wrongly  called  greasewood  where  the  true  Saroobatus  does 
not  occur,  but  the  name  should  not  be  used  for  any  other  bush. 
Dondia,  or  Suaeda,  and  Salicorma  (samphire)  are  closely  related  to 
the  greasewood  and  have  somewhat  the  same  habits.  They  are  even 
more  addicted  to  salt  and  alkaline  ground  and  even  more  strongly 
impregnated  with  salt  and  soda. 

The  saltbushes,  several  species  of  shrubby  Atriplex  including 
canescens,  confertifolia,  patula;  nuttalUi,  and  a  number  of  herba- 
ceous species,  are  generally  common  over  the  desert  Sonoran  valleys 
and  in  places  give  a  dominant  character  to  the  low  vegetation.  They 
generally  indicate  the  presence  of  a  little  salt  or  alkali  in  the  soil, 
and  the  leaves  have  a  not  unpleasant  saline  taste.  Generally  they  are 
good  forage  plants  and  hence  are  often  entirely  eradicated  over  val- 
leys that  are  overgrazed.  A.  confertifolia  with  its  abundant  spines- 
cent  twigs  is  the  least  likely  to  be  destroyed  by  overgrazing. 

Woolly  sage,  the  beautiful  silvery  white  little  shrub,  Eurotia  lanata, 
called  by  the  sheep  herders  "  winterfat  ",  is  one  of  the  most  valuable 
forage  plants  of  the  desert.  Being  so  desirable  as  winter  forage  and 
so  unprotected  it  is  practically  exterminated  over  most  of  its  range, 
except  at  such  long  distances  from  water  that  stock  cannot  get  to 
it. 

A  few  scrubby  junipers  are  found  in  the  canyons  and  on  steep 
slopes  but  rarely  in  extensive  stands  where  accessible  for  ranch  use. 
Their  shade  is  often  grateful  and  their  fragrant  wood  is  prized  as 
camp  fuel  in  the  foothills  and  rim-rock  canyons  (pi.  8). 

Weeds,  those  hobos  of  the  plant  world  and  the  pest  of  the  farmer, 
have  few  friends  or  defenders.  Out  in  the  deserts  of  eastern  Ore- 
gon, however,  they  seem  to  have  found  a  use.  Where  sheep  have 
eaten  everything  but  the  lava  rocks  and  killed  out  all  the  native 
plants,  even  the  sagebrush  and  cactus,  the  little  exotic  mustards, 
chickweeds,  pennycress,  tarweeds,  prickly  lettuce,  foxtail,  and  brome- 
grass  have  volunteered  to  clothe  the  nakedness  of  the  soil  and  in  many 
places  have  bravely  succeeded.  Over  great  areas  the  little  seeds  of 
these  weeds  are  the  only  available  food  for  pocket  mice,  kangaroo 
rats,  and  other  small  rodents.  These  plants,  too,  are  the  principal 
food  for  thousands  of  sheep. 

In  1927,  in  Klamath  Valley  the  county  agent  reported  a  flock  of 
100,000  sheep,  pastured  all  summer  entirely  on  foxtail  and  China 
lettuce,  that  yielded  thousands  of  fat  lambs  for  market.  The  cash 
value  of  weeds'  to  eastern  Oregon  would  amount  to  a  high  figure  if 
it  could  be  estimated,  although  insignificant  compared  with  the  value 
of  native  vegetation  destroyed  by  overgrazing. 

CROPS  FOR  UPPER  SONORAN  ZONE  IN  EASTERN  OREGON 

While  arid  and  much  of  it  unsuited  to  agriculture  because  of  rough 
surface  or  lack  of  available  water,  eastern  Oregon  contains  many 
extensive  valleys  of  rich,  mellow  soil,  with  ample  water  supply  for 
local  irrigation.     The  Columbia  Kiver  Valley,  including  the  Des- 
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chutes  and  John  Day  Valleys,  with  an  enormous  extent  of  rich 
land,  is  being  rapidly  brought  under  irrigation.  The  Snake  River 
Valley,  including  in  Oregon  the  Malheur  and  Owyhee  River  drain- 
age valleys,  still  largely  undeveloped,  has  a  great  agricultural  future. 
The  northern  part  of  Malheur  Lake  Valley,  including  the  inland 
drainage  of  the  Silvies  River  and  Silver  Creek,  with  rich  soil  and 
good  water  has  grown  into  a  prosperous  agricultural  section.  In 
many  other  valleys  small  streams  and  large  springs  provide  water 
for  ranch  purposes  and  livestock  centers,  while  others  are  used  largely 
by  game.  These  conditions  obtain  in  the  valleys  of  Warner,  Goose, 
Abert,  and  Summer  Lakes,  with  their  limited  water  supply,  and  in 
many  smaller  isolated  valleys  over  eastern  Oregon. 

The  Klamath  Valley  section  with  ample  water  for  its  rich-soiled 
valleys  is  just  awakening  from  the  lethargy  of  the  old  days  of 
scattered  grazing  to  its  possibilities  in  terms  of  industries  and  inten- 
sive agriculture. 

Practically  all  of  these  valley  and  basin  areas  of  eastern  Oregon 
lie  within  the  limits  of  Upper  Sonoran  Zone,  with  mild  climate  and 
open  winters.  There  is,  however,  one  great  disadvantage  that  cannot 
be  ignored  without  serious  clanger  of  losses  and  failure.  The  exces- 
sively dry  climate  of  this  part  of  the  State  during  the  summer  causes 
occasional  frosts  at  intervals  during  the  growing  season,  and  the 
irregular  frosty  nights  often  destroy  flowers,  young  fruit,  or  the 
leaves  of  tender  crops  that  would  otherwise  prove  profitable.  The 
climate  is  mild,  the  growing  season  is  long,  and  the  summer  days  are 
hot,  but  superdried  air  loses  its  heat  so  quickly  that  a  sharp  frost  at 
night  may  follow  a  hot  day  in  summer.  As  is  well  known,  it  is  the 
moisture  in  the  air  that  retains  and  equalizes  the  heat  from  the  sun's 
rays,  for  excessively  dry  air  has  little  power  of  retaining  heat. 

This  frost  danger  has  greatly  restricted  the  agricultural  value  of 
much  of  the  arid  interior  of  the  country,  especially  that  lying  at  eleva- 
tions above  4,000  feet,  and  while  many  hardy  and  frost-resistant 
crops  and  vegetables  can  be  raised  with  partial  success,  the  section  is 
generally  devoted  to  stock  raising,  or  has  been  until  much  of  it,  over- 
stocked and  overgrazed,  no  longer  produces  a  food  supply  to  make 
this  industry  profitable. 

Originally  this  arid  interior  when  fully  stocked  with  native  game 
and  teeming  with  wildlife  was  the  hunting  ground  of  numerous  bands 
of  Indians,  who  made  little  impression  upon  the  game  until  horses 
and  firearms  were  introduced  among  them. 

Now  the  game  is  scarce  and  scattered  and  some  of  the  original 
species  are  gone  past  recall,  but  great  areas  in  eastern  Oregon  are 
still  better  adapted  to  game  production  than  any  other  industry  and 
could  with  practical  advantage  be  utilized  for  such  purposes. 

Owing  to  their  low  altitude  and  greater  moisture,  the  immediate 
valleys  of  the  Columbia  and  Snake  Rivers  are  comparatively  free 
from  the  danger  of  serious  frosts.  The  higher  and  drier  basins,  even 
with  the  same  fauna  and  flora,  must  be  carefully  watched  and  studied. 

In  the  Rogue  and  Umpqua  River  Valleys  west  of  the  Cascades, 
where  the  proximity  to  the  Pacific  Ocean  affords  a  greater  moisture 
content  to  the  summer  atmosphere,  the  danger  from  frost  is  not  notice- 
able. Here  fruits  and  tender  crops  of  the  Sonoran  Zone  are  produced 
in  their  perfection. 
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These  critical  frost  conditions  apply  not  only  to  eastern  Oregon 
but  to  a  more  extensive  area  of  the  Great  Basin,  involving  parts 
of  eastern  California,  Nevada,  Utah,  and  southern  Idaho.  They  must 
be  understood  if  the  area  is  to  be  developed  to  its  best  possibilities. 

Detailed  information  on  climate  and  crop  conditions,  on  recom- 
mended farm  practices,  and  on  suitable  crops  for  the  various  sections 
of  Oregon  can  be  obtained  in  publications  of  the  United  States  De- 
partment of  Agriculture  and  of  the  Oregon  Agricultural  College. 

TRANSITION  ZONE 

The  Transition  Zone,  as  the  name  implies,  lies  between  the  Austral, 
or  Sonoran  Zone  to  the  south  or  at  lower  altitudes,  and  the  Canadian 
Zone  to  the  north  or  at  higher  elevations.  It  derives  a  part  of  its 
fauna  and  flora  by  the  overlapping  of  species  of  the  lower  and  higher 
zones.  In  Oregon  and  the  Pacific  Northwest  generally,  it  is  unusu- 
ally broad  and  well  defined  with  many  restricted  species  of  its  own. 

In  Oregon  the  zone  may  be  divided  into  four  well-marked  subdivi- 
sions based  on  different  degrees  of  humidity,  varying  from  an  annual 
precipitation  of  approximately  100  inches  down  to  10  or  15  inches. 
The  humid  division  lying  west  of  the  Cascades  is  characterized  gen- 
erally by  heavjr  forests  of  pine,  hemlock,  Douglas  fir,  western  hem- 
lock, and  many  broad-leaved  trees  (pi.  9) .  Along  its  western  edge  lies 
the  narrow  coast  strip,  rarely  more  than  a  few  miles  in  width,  extend- 
ing from  southwestern  British  Columbia  to  northwestern  California 
and  well  marked  by  the  Sitka  spruce  and  accompanying  species 
of  plants  and  animals.  Along  the  eastern  side  of  the  Cascades  and 
over  the  Blue  Mountain  plateau  with  a  much  reduced  rainfall,  the 
semiarid  or  semihumid  division  of  the  zone  is  characterized  by  open 
forests  of  yellow  pine  (pi.  10,  A).  On  the  high  plains  and  plateaus 
of  the  southeastern  part  of  the  State  the  more  arid  division  of  the 
zone  is  devoid  of  real  timber  and  characterized  by  mountain-mahog- 
any (pi.  10,  5),  sagebrush,  and  the  broad-leaved  balsamroot.  Al- 
though blending  into  each  other,  these  subdivisions  of  the  zone  must 
be  treated  separately  to  be  understood  and  recognized. 

COAST  STRIP  OF  TRANSITION  ZONE 

The  coastal  strip,  or  fog  belt,  as  it  is  sometimes  called,  gets  the 
first  sweep  of  the  damp,  cool,  but  never  very  cold  ocean  winds.  It 
has  a  remarkably  even  climate  throughout  the  year,  with  an  annual 
rainfall  of  80  to  100  inches.  While  almost  free  from  frost  in  winter, 
it  is  cold  and  damp  in  summer,  thus  allowing  an  unusually  even 
temperature  with  an  almost  complete  overlapping  of  Transition  and 
Canadian  Zone  species.  It  has  been  mapped  first  as  one  zone  and 
then  the  other,  but  the  best  authorities  acknowledge  it  to  be  a  mixture 
or  overlapping  of  the  two. 

To  the  southward  the  rainfall  decreases  slightly,  and  south  of  the 
mouth  of  the  Coquille  River  the  shores  are  steeper,  more  abrupt,  and 
consequently  drier  and  slightly  warmer.  Hence  a  considerable  num- 
ber of  California  plants  extend  up  the  coast  as  far  as  the  Coquille 
and  not  beyond.  On  plants  alone  Peck  {1925a,  p.  35)  divides  the 
strip  at  this  point  but  the  subdivision  is  not  strongly  marked  in  other 
forms  of  life. 
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MAMMALS 

Aside  from  seals,  sea  lions,  and  sea  otters,  the  mammals  that  can 
be  considered  closely  associated  with  the  coast  strip  are  few  and 
only  very  local  subspecies,  such  as  two  forms  of  pocket  gophers 
(Thomomys  hesperus  and  helleri),  a  meadow  mouse  (Microtus  cali- 
fomicus  angusticeps) ,  and  possibly  a  shrew  (Soreos  paGificus  yaqui- 
nae) .  In  general,  it  is  occupied  by  the  humid  Transition  Zone  spe- 
cies of  land  mammals. 

BIRDS 

Of  birds,  the  Pacific  wren  tit  and  a  song  sparrow  may  be  charac- 
teristic; and  the  tufted  puffin,  pigeon  guillemot,  California  murre, 
several  cormorants,  and  the  black  oyster  catcher  are  shore  or  island 
breeders  along  the  coast.  However,  the  strip  is  too  narrow  to  restrict 
many  of  the  free-ranging  species  such  as  birds  and  mammals.  A 
close  study  might  show  a  considerable  number  of  reptiles,  insects, 
and  mollusks. 

PLANTS 

For  most  of  the  coast  strip,  the  Sitka  spruce,  the  most  contorted 
form  of  Pinus  contorta,  and  the  Port  Orford  cedar  are  the  dominant 
forest  trees,  but  many  others  not  restricted  to  it  enter  from  the 
adjoining  humid  Transition  or  from  the  higher  Canadian  Zone. 

Western  hemlock,  lowland  white  fir,  Douglas  fir,  western  yew, 
and  Sitka  willow  are  abundant  in  the  fog  belt.  They  also  have  a 
wider  range  well  up  into  the  Cascades.  The  salmonberry,  salal, 
evergreen  blueberry  (Vaccinium  ovatum),  California  rhododendron, 
sweetgale,  and  Baccharis  pillularis  are  all  common  in  this  narrow 
belt,  showing  a  mixture  of  southern  and  northern  species.  Of  mosses, 
lichens,  and  other  low  forms  of  plant  life,  a  long  list  of  restricted 
varieties  may  be  expected. 

The  low  beach  plants  such  as  Lupinus  litt  oralis,  Polygonum  pa- 
ronychia, Abronia  latifolia,  Frag  aria  chiloensis,  Convolvulus  solda- 
nella,  and  many  others  indicate  an  association  of  light-  and  sand- 
loving  species,  somewhat  apart  from  the  shaded  forest  belt  and 
possibly  of  more  southern  origin. 

The  sphagnum  bog  plants,  in  or  just  back  of  the  forested  coastal 
strip,  are  mainly  northern  species,  such  as  Oxydoccus  intermedins, 
Kalmia  glauca,  Myrica  calif  omica,  Gentiana  sceptrum,  Eriophorum 
chamfasonis,  Drosera  rotundifolia,  and  many  others  that  have  only 
a  secondary  relation  to  the  life  conditions  of  the  fog  belt. 

HUMID  DIVISION  OF  TRANSITION  ZONE 

The  humid  division  covers  a  wide  extent  mainly  of  forested 
country  from  the  coast  strip  east  to  the  middle-west  slopes  of  the 
Cascades  in  Oregon.  In  altitude  it  reaches  from  sea  level  up  to 
3,000  and  4,000  feet,  respectively,  on  the  cold  and  warm  slopes  of 
Mount  Hood,  and  to  approximately  5,000  feet  all  around  Mount 
McLoughlin  (Pitt).  The  upper  edge  of  the  zone  varies  between 
these  extremes  of  altitude  along  both  sides  of  the  mountains  accord- 
ing to  high  or  low  base  level  of  the  adjoining  valleys. 

The  degree  of  humidity  to  which  this  subdivision  of  the  zone 
owes  most  of  its  characteristics  varies  from  an  average  annual  pre- 
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humid  Transition  Zone  Timber 
Coast  mountain  section,  Tillamook  County  (photograph  by  Alex  Walker). 
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A,  Yellow  pine  limber  of  the  Transition  Zone,  Blue  Mountains,  near  Canyon  City  (June  26,  1915);  B, 
mountain-mahogany,  Transition  Zone,  Lake  County  (photograph  by  Stanley  G.  Jewett). 
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B_    374;     B33204 


Where  Timber  Line  Reaches  Its  Lowest  Limits. 
A,  Mount  Hood,  11,255  feet;  B,  Mount  Jefferson,  10,523  feet;  both  views  on  cold  slopes,  from  the  northeast. 
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middle  Sister,  of  the  Three  Sisters  peaks  (10,029  Feet;. 
Photographed  from  the  northwest  June  26,  1923,  by  Alex  Walker. 
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MOUNT    MCLOUGHLIN,    FORMERLY    MOUNT    PITT    (9.493    FEET). 

View  from  the  southeast  across  lower  end  of  Klamath  Lake,  showing  approximate  levels  of  the  life  zones. 
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cipitation  of  40  inches  in  the  Willamette  Valley  to  80  inches  near 
the  coast  and  along  the  upper  slopes  of  the  Cascade  Range.  The 
greater  part  of  this  heavy  precipitation  occurs  during  the  winter 
months,  when  the  mountains  are  being  heavily  laden  with  the  deep 
snows  that  lie  late  into  the  spring  and  in  higher  zones  remain 
throughout  the  summer.  This  abundant  supply  of  water  is  shown 
in  the  magnificent  forest  growth  along  the  sides  of  the  mountains 
and  toward  the  coast  where  the  moisture  is  in  still  greater  abundance. 
The  warmer  and  drier  Willamette  and  other  valleys  are  conspicu- 
ously less-heavily  forested  and  better  adapted  to  general  agriculture. 

MAMMALS 

Some  of  the  characteristic  mammals  of  the  humid  Transition  Zone 
of  Oregon  are  Roosevelt's  elk,  Columbian  black-tailed  deer,  Oregon 
white-tailed  deer,  Washington  rabbit,  Oregon  brush  rabbit,  silver 
gray  squirrel,  Douglas's  squirrel,  Townsend's  chipmunk,  Douglas's 
ground  squirrel,  Oregon  flying  squirrel,  dusky  wood  rat,  ruddy  deer 
mouse,  California  red-backed  mouse,  tree  mice  (Phenacomys  longi- 
ca<wdus  and  silvicola),  white-footed  phenacomys,  Townsend's  and 
gray-tailed  meadow  mice,  Oregon  creeping  mouse,  mountain  beavers 
(Aplodontia  tnnfa  and  pacifica),  jumping  mouse  Zapus  princeps 
trinotatus) ,  pocket  gophers  (Thomomys  bulbivortts,  oregonus,  and 
niger),  and  northwest  coast  bobcat  (Lynx  fasciatus). 

BIRDS 

Some  of  the  breeding  birds  of  humid  Transition  Zone  are :  Sooty 
grouse,  Oregon  ruffed  grouse,  band-tailed  pigeon,  California  pygmy 
owl,  Harris's  woodpecker,  northern  pileated  woodpecker,  Lewis's 
woodpecker,  Vaux's  swift,  S  teller's  jay,  Townsend's  warbler,  west- 
ern winter  wren,  California  creeper,  Oregon  chickadee,  chestnut- 
backed  chickadee,  wren  tit,  western  golden-crowned  kinglet,  and 
black-headed  grosbeak. 

PLANTS 

The  abundant  vegetation  of  this  division  of  the  zone  is  to  a  great 
extent  peculiar  to  the  Pacific  slope  and  of  species  that  range  from 
western  British  Columbia  to  northwestern  California.  The  princi- 
pal forest  trees  are  sugar  pine,  Willamette  pine,  Jeffrey  pine,  nar- 
row-cone pine,  Douglas  fir,  western  hemlock,  lowland  fir  (Abies 
(grandis),  noble  fir  (Abies  nobilis),  white  fir  (Abies  concolor,  includ- 
ing lowiana) ,  incense  cedar,  western  red  cedar,  Oregon  yew,  Oregon 
maple,  vine  maple,  Oregon  alder,  mountain  alder,  black  cottonwood 
(Populus  trichocarpa) ,  tanbark  oak,  Oregon  white  oak,  California 
oak,  western  chinquapin,  Oregon  ash,  madrone,  California  laurel, 
cascara,  western  dogwood,  Oregon  crab  apple,  and  black  hawthorn. 
The  more  characteristic  shrubs  are  California  hazel,  wild  cherry, 
manzanita,  Ceanothus  thyrsifiorus  and  integerrimus,  Garrya  ellyp- 
tica,  mountain-laurel,  salal,  purple  elderberry,  devilsclub,  red  blue- 
berry, evergreen  blueberry,  salmonberry,  and  thimbleberry.  Some 
of  these  humid  Transition  Zone  species  run  more  or  less  irregularly 
along  the  middle-eastern  slope  of  the  Cascades  where  the  low  sum- 
mit of  the  range  allows  considerable  rain  to  pass  over,  but  their 
main  abundance  will  be  found  on  the  west  slope. 
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SEMIARID  TRANSITION  ZONE 

The  semiarid  (better  called  semihumid)  division  of  the  Transi- 
tion Zone  as  marked  by  the  yellow-pine  forests  covers  the  broad 
basal  slopes  east  and  south  of  the  Cascades  and  the  extensive  plateau 
levels  of  the  Blue  Mountain  section.  Its  breadth  and  altitude  vary 
with  the  configuration  of  the  land,  base  level,  and  slope  exposure. 

On  the  northeast  slope  of  Mount  Hood  the  Transition  Zone 
reaches  from  about  1,000  to  3,000  feet  in  altitude,  although  but 
a  short  distance  west  of  The  Dalles  (near  Mosier)  it  comes  down  to 
the  banks  of  the  Columbia  River  at  less  than  100  feet  above  sea  level 
where  the  cool,  moisture-laden  winds  from  the  west  come  up  through 
the  river  gorge.  On  the  southwest  slope  of  Mount  Hood  the  zone 
extends  from  the  broad  bottom  of  the  Willamette  Valley  up  to 
about  4,000  feet  near  Government  camp  but  does  not  cross  over  the 
crest  of  the  range  so  as  to  encircle  the  mountain  completely   (pi. 

11,  A). 

On  Mount  Jefferson  it  reaches  up  to  approximately  3,500  feet  on 
cold  slopes  and  to  4,500  feet  on  warm  southwest  slopes,  showing  a 
slight  rise  in  altitude  with  slightly  raised  base  level  on  both  sides 
of  the  range  (pi.  11,  B). 

In  the  vicinity  of  the  Three  Sisters  Peaks,  with  a  base  level  of 
about  3,000  feet  on  the  east  and  1,000  on  the  west,  the  zone  reaches 
up  to  about  4,500  feet  on  northeast  slopes  and  about  4,800  on  south- 
west slopes,  although  the  zone  does  not  reach  to  the  actual  base  of 
the  peaks  nor  cross  over  the  crest  of  the  range  north  or  south  of 
them  (pi.  12). 

Mount  Thielsen  (pi.  13)  and  Crater  Lake  are  more  nearly  in  the 
zonal  position  of  the  Three  Sisters,  mainly  above  the  Transition 
and  passing  through  Canadian  and  Hudsonian  Zones. 

In  the  Klamath  section,  with  Mount  McLoughlin  (Pitt)  as  the 
highest  center,  and  with  base  levels  of  4,200  feet  at  Klamath  Lake, 
3,000  feet  in  the  Klamath  River  Canyon  to  the  south,  and  1,400 
feet  in  the  Medford  section  of  the  Rogue  River  Valley  on  the  west, 
the  Transition  Zone  extends  up  to  approximately  5,000  feet  all 
around  Mount  McLoughlin  (pi.  14).  On  the  southwest  slope  it 
reaches  from  about  2,500  feet,  east  of  Medford,  to  5,000  feet  on  the 
west  base  of  the  mountains,  while  on  the  Klamath  Valley  side  it 
runs  from  the  level  of  Klamath  Lake  up  to  about  the  same  altitude, 
5,000  feet,  on  the  northeast  slope  of  the  peak.  In  the  Klamath  coun- 
try there  is  no  lower  limit  of  the  zone  shown  on  any  northeast  slope 
as  the  Sonoran  Zone  occupies  only  the  valley  bottoms  and  warm 
slopes.  In  the  Klamath  Canyon  directly  south  of  McLoughlin, 
Transition  Zone  comes  down  to  3,000  feet  on  local  cold  slopes  and  to 
about  4,000  feet  on  local  hot  slopes,  but  this  deep,  narrow  canyon 
shows  all  the  complications  of  such  types  of  country. 

In  the  broad  expanse  of  comparatively  low  country  stretching 
north  from  Fort  Klamath  and  the  Klamath  Marshes  to  the  Paulina 
Mountains,  where  Transition  Zone  would  naturally  be  expected,  the 
plant  and  animal  life  show  a  predominance  of  Canadian  Zone  species, 
due  to  local  influences,  as  noted  under  Canadian  Zone  (p.  25). 

In  the  Blue  Mountain  section,  Transition  Zone  on  the  Columbia 
River  Valley  side  extends  on  northeast  slopes  from  about  2,000  to 
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4,000  feet;  on  the  Snake  River  Valley  side  on  northeast  slopes  from 
about  2,800  to  4,800  feet ;  and  on  southwest  slopes  from  about  3,500  to 
5,500  feet.  On  the  south  side  of  the  mountains,  with  a  higher  base 
level,  the  zone  extends  on  southwest  slopes  near  Burns  from  about 
4,500  feet  up  to  5,500  feet  in  the  mountain  north  of  there,  and  on 
especially  steep,  dry  slopes  up  to  6,000  feet. 

Despite  the  varying  levels  of  this  division  of  the  zone,  the  climatic 
conditions  are  fairly  uniform  with  an  average  annual  rainfall  of 
approximately  20  inches,  and  it  is  sufficiently  cool  to  allow  generally 
a  fair  depth  of  snow  on  the  ground  for  several  of  the  winter  months. 
Apparently  the  only  climatic  distinction  from  the  treeless  arid  sub- 
division of  the  zone  is  the  slightly  greater  humidity  and  the  resultant 
difference  in  plant  and  animal  life. 

MAMMALS 

Of  mammals  some  of  the  most  characteristic  species  of  the  semi- 
humid  Transition  Zone  are  the  Rocky  Mountain  mule  deer,  Rocky 
Mountain  elk,  Klamath  chipmunk,  yeilow-bellied  chipmunk,  Oregon 
and  golden-mantled  ground  squirrels,  Gambel's  white-footed  mouse, 
brown  pocket  gopher,  and  others  less  restricted  to  the  division. 

BIRDS 

Of  breeding  birds  the  semihumid  division  of  Transition  Zone  is 
characterized  in  part  by  Richardson's  grouse,  pygmy  owl,  MacFar- 
lane's  screech  owl,  Rocky  Mountain  hairy  woodpecker,  white-headed 
woodpecker,  western  wood  pewee,  Oregon  towhee,  mountain  tanager, 
Audubon's  warbler,  and  pygmy  nuthatch. 

PLANTS 

The  semihumid  division  of  Transition  Zone  is  best  characterized  by 
the  ponderosa  pine,  generally  growing  in  clean  open  forests  of  great 
beauty  and  value.  These  forests  reach  their  greatest  perfection  in 
the  Upper  Deschutes  and  Klamath  country,  but  are  also  well  devel- 
oped over  much  of  the  Blue  Mountain  Plateau.  Other  characteristic 
trees  of  the  division  are  the  western  tamarack  {Larix  occidentalis) , 
western  birch  (Betula  fontinalis),  and  many  willows  along  the 
streams.  The  shrubby  vegetation  is  represented  by  the  bitterbush 
(Purshia  trident  ata)^  squawcarpet  {Ceanothus  prostratus),  buck- 
brush  (Ceanothus  velutinus),  snowberry  (Symphoricarpos  racemo- 
sus),  bearberry  (Arctostaphylos  uva-ursi),  and  barberry  (Berberis 
repens) . 

ARID  TRANSITION  ZONE 

The  arid  subdivision  of  Transition  Zone  in  eastern  Oregon  covers 
the  high  valleys,  plateau  tops,  and  lower  mountain  slopes  of  approxi- 
mately the  southeastern  quarter  of  the  State.  It  includes  the  moun- 
tains and  plateaus  east  of  Goose  and  Summer  Lakes  and  south  of  the 
Blue  and  Maury  Mountains,  among  which  the  Steens  and  Warner 
Mountains  are  the  highest.  In  flora  and  fauna  it  is  essentially  a  part 
of  the  Great  Basin  division  of  the  zone,  too  arid  for  timber  growth, 
with  an  average  annual  rainfall  below  15  inches. 
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The  Steens  Mountains,  typical  of  the  Great  Basin  type  of  arid 
ranges,  are  practically  devoid  of  timber  and  show  much  distorted 
zone  levels.  Owing  to  the  high  base  level  of  approximately  4,000 
feet  on  the  east  side  and  4,500  feet  on  the  west  side  of  the  range, 
the  zones  are  pushed  to  unusual  heights.  Transition  Zone,  as  nearly 
as  it  can  be  defined,  reaches  from  about  4,200  to  6,000  feet  on  the 
northeast  slopes  and  from  about  5,000  to  7,000  feet  on  the  southwest 
slopes.  On  the  very  steep  eastern  slope  of  the  range  there  is  much 
crowding  and  overlapping  of  the  zones,  and  a  general  narrowing  of 
Transition  and  Canadian. 

MAMMALS.  BIRDS,  AND  PLANTS 

The  mammals  most  characteristic  of  the  arid  Transition  Zone  are, 
or  have  been,  the  desert  mountain  sheep,  Rocky  Mountain  mule 
deer,  Idaho  rabbit,  woodchuck  (Marmota  flaviventris  avara) ,  and 
pygmy  mouse  (Microtus  pawpemmus) . 

Its  characteristic  birds  are  the  sage  grouse,  Brewer's  sparrow, 
green-tailed  towhee,  and  sage  thrasher. 

It  is  practically  treeless  except  for  the  low  mountain-mahogany 
and  some  of  the  high-ranging  junipers  (Juniperus  occidentalis  and 
scopulorum),  which  often  ascend  through  it.  Generally,  it  is  char- 
acterized by  open  sagebrush  slopes  well  covered  with  sagebrush 
(Artemisia  tridentata,  arbuscula,  and  triflda),  Balsamorhiza  sagit- 
tata,  Wyethia  amplexicaulis,  and  Paeonia  hrownii. 

Agriculture  in  this  arid  division  of  Transition  Zone  is  practically 
limited  to  stock  raising,  mainly  summer  grazing  of  sheep  and  cattle. 
Where  water  is  available  for  irrigation,  there  are  ranch  gardens  and 
some  hay,  but  water  is  scarce,  and  in  the  dry  climate  frosts  are 
frequent  during  even  the  summer  months.  Ranches  are  few  and  far 
between  and  generally  control  extensive  areas  of  grazing  land. 

CROP  ADAPTATIONS  IN  TRANSITION  ZONE 

While  little  agriculture,  except  an  occasional  irrigated  garden,  is 
attempted  in  the  arid  Transition  Zone,  the  semihumid  bench  land  of 
this  zone  in  the  Blue  Mountain  section  and  along  the  eastern  side 
of  the  Cascades  produces  excellent  small-grain  and  potato  crops,  in 
most  cases  without  irrigation.  Still  better  crops  of  grains,  potatoes, 
alfalfa,  and  some  fruits,  however,  are  grown  where  irrigation  is 
possible. 

In  the  humid  Transition  Zone  west  of  the  Cascades  a  great  variety 
of  crops  are  raised — small  grains,  wheat,  oats,  rye,  barley,  peas,  hops, 
clover,  vetch,  timothy  hay,  potatoes,  vegetables,  nuts,  and  fruits  in 
profusion.  Most  of  the  valleys  are  famous  for  their  flowers,  roses  of 
wonderful  beauty  and  variety,  gladioli,  dahlias,  and  a  great  variety 
of  hardy  flowering  plants.  Each  valley  and  every  section  of  a  valley 
have  slightly  different  climatic  conditions,  and  with  the  varying  soil 
and  humidity  each  one  shows  special  adaptations  that  cannot  be 
covered  by  any  generalized  lists  of  crops.  The  only  safe  course  for 
the  grower  in  selecting  crops  of  special  advantage  in  each  location 
is  to  follow  the  advice  of  the  local  county  agents,  the  State  agri- 
cultural college,  and  the  experiment  stations. 
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Game  and  fur-bearing  animals  can  be  considered  a  legitimate 
crop,  and  much  of  the  Transition  Zone,  both  in  the  timbered  and  in 
the  treeless  arid  divisions,  is  especially  adapted  to  their  production. 
The  wildlife  of  the  forests  if  well  handled  is  often  as  valuable  as 
any  other  forest  product. 

CANADIAN  ZONE 

The  Canadian  Zone  in  Oregon  covers  all  but  the  high  peaks  and 
ridges  of  the  higher  Cascade,  Siskiyou,  Blue,  and  Steens  Mountains, 
and  caps  many  of  the  lower  groups,  such  as  the  Paulina,  Yamsey, 
Winter,  and  Warner  Ranges.  On  Mount  Hood  at  the  northern  end 
of  the  Cascades  in  Oregon,  with  a  100-foot  base  level  around  three 
sides  of  the  mountain,  the  zone  runs  correspondingly  low   (fig.  1), 
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Figure  1. — Life  zones  on  Mount  Hood  from  northeast  to  southwest  exposures,  with  low 
base  level  on  both  sides  and  the  zones  consequently  running  low. 

reaching  from  3,000  to  5,000  feet  on  the  cold  northeast  slopes  and 
from  about  4,000  to  6,000  feet  on  warmer  southwest  slopes.  This 
lowering  of  the  life  zones,  in  addition  to  the  great  height  of  the 
peak,  accounts  for  the  magnificent  display  of  ice  and  snow  above 
timber  line  on  Mount  Hood. 
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Figure  2. — Life  zones  on  Mount  Jefferson  from  northeast  to  southwest  exposures,  show- 
ing approximate  altitudes  above  sea  level  and  slight  elevation  due  to  higher  base  level. 
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In  the  middle  section  of  the  Cascades  around  Mount  Jefferson 
(fig.  2)  the  zone  extends  from  about  3,500  to  5,500  feet  on  the  north- 
east slopes  and  from  about  4,500  to  6,500  on  the  southeast  slopes,  and 
around  the  Three  Sisters  Peaks  (fig.  3)  there  is  a  noticeable  eleva- 
tion of  the  zone  to  about  4,500  to  0,000  feet  on  the  northeast  slopes, 
and  a  little  under  5,000  to  7,000  on  the  southwest  slopes  in  con- 
formity with  the  more  elevated  base  level  of  the  upper  Deschutes 
and  Willamette  Valleys  on  the  two  sides  of  the  range. 
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Figure  3. — Life  zones  on  Three  Sisters  Peaks  from  northeast  to  southwest  exposures, 
showing  approximate  elevation  above  sea  level  and  effect  of  elevated  base  level  on 
northeast  slope. 

In  the  southern  Cascades  the  zone  extends  generally  from  about 
5,000  to  7,000  feet  in  altitude  on  the  cold,  or  northeast  slopes,  and 
from  about  5,500  to  7,500  feet  on  the  warmer  southwest  slopes,  except 
on  Mount  McLoughlin,  where  it  shows  little  variation  from  5,000 
to  7,000  feet  clear  around  the  mountain  (fig.  4).  In  many  places 
west  of  the  mountains  with  the  low  base  level  of  nearby  valleys, 
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Figure  4. — Life  zones  on  Mount  McLoughlin  (Pitt)  from  northeast  to  southwest  expo- 
sures, showing  effect  of  elevated  base  level  on  northeast  side  in  neutralizing  the  usual 
difference  in  zone  levels  on  sunny  and  shady  slopes. 

the  lower  edge  of  the  zone  falls  500  to  1,000  feet  lower,  or  to  4,000 
or  4,500  feet  in  altitude,  without  corresponding  change  in  its  upper 
limit. 
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In  the  Wallowa  and  Baker  Ranges  of  the  Blue  Mountains,  Cana- 
dian Zone  covers  the  high  middle  slopes  from  approximately  5,000 
to  7,000  feet  on  the  northeast  slopes  and  6,000  to  8,000  on  the  warmer 
southwest  slopes,  but  varying  considerably  in  different  parts  of  the 
ranges  (fig.  5).  The  highest  peaks  in  the  Baker  Range  reach  to 
8,920  and  9,097  feet,  according  to  the  United  States  Geological  Survey 
map,  while  in  the  Wallowa  Range  the  Forest  Service  map  shows  the 
higher  peaks  reaching  from  9,000  to  9,800  feet.    Considerable  masses 
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Figure  5. — Life  zones  in  the  Wallowa  Mountains  from  the  northeast  to  the  southwest 
exposures,  the  zones  considerably  elevated  by  moderately  high  base  level  around  two 
sides  of  the  mountains. 

of  permanent  snow  and  ice  and  one  small  glacier  on  these  peaks 
indicate  their  altitude. 

The  Steens  Mountains,  with  a  4,000-  to  5,000-foot  base  level  all 
around,  show  the  highest  zone  levels  in  the  State.  The  Canadian 
Zone  extends  from  about  6,000  to  7,500  feet  on  cold  slopes  and  7,000 
to  8,500  feet  on  warm  slopes,  but  the  mountains  are  so  bare  of  timber 
and  vegetation  in  general  that  their  zones  are  not  clearly  marked 
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Figure  6. — Life  zones  of  the  Steens  Mountains,  showing  approximate  levels  of  life 
zones  on  northeast  and  southwest  exposures  and  emphasizing  the  elevating  effect  of 
high  base  level  on  the  full  set  of  zones. 

(fig.  6).  The  extreme  aridity  of  the  climate  prevents  any  real  forest 
growth,  while  erosion  and  overgrazing  have  destroyed  much  of  the 
native  flora  and  fauna. 
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MAMMALS 

In  the  Cascades  the  Canadian  Zone  is  characterized  by  the  snow- 
shoe  rabbit,  brown  and  dusky  conies,  Cascade  squirrel,  flying  squirrel, 
yellow-bellied  marmot,  red-backed  mouse,  lemming  mouse,  large- 
footed  meadow  mouse,  mountain  jumping  mouse,  Mazama  gopher, 
and  mountain  mole. 

In  the  Blue  Mountains  the  characteristic  mammals  are  the  Rocky 
Mountain  mule  deer,  elk,  mountain  sheep,  varying  hare,  Jewett's 
cony,  Richardson's  squirrel,  Idaho  flying  squirrel,  red-backed  mouse, 
large-footed  meadow  mouse,  Rocky  Mountain  meadow  mouse,  Ore- 
gon jumping  mouse,  brown  pocket  gopher,  Rocky  Mountain  marten, 
Canada  lynx,  mountain  shrew,  hoaiy  and  silver-haired  bats. 

In  the  Steens  Mountains  are  found  the  Rocky  Mountain  mule  deer, 
Taylor's  cony,  Rocky  Mountain  meadow  mouse,  Oregon  jumping 
mouse,  mountain  shrew,  and  silver-haired  bat. 

In  summer  the  Canadian  Zone  has  a  peculiar  value  as  a  resort  for 
some  of  the  most  important  large  game  and  fur-bearing  mammals, 
the  Rocky  Mountain  elk  and  mule  deer,  bighorn  sheep,  and  formerly 
for  marten,  wolverine,  Canada  lynx,  and  red  foxes. 

BIRDS 

Common  breeding  birds  of  the  Canadian  Zone  in  the  Cascades  are 
Barrow's  goldeneye,  three-toed  woodpeckers,  Williamson's  sapsucker, 
red-breasted  sapsucker,  olive-sided  flycatcher,  black-headed  jay,  Ore- 
gon jay,  Cassin's  finch,  Bendire's  crossbill,  pine  siskin,  white-crowned 
sparrow,  Thurber's  junco,  Rocky  Mountain  nuthatch,  Gambel's  chick- 
adee, and  ruby-crowned  kinglet. 

The  characteristic  birds  of  the  Blue  Mountain  Canadian  Zone  in- 
clude Richardson's  and  Franklin's  grouse,  Canada  ruffed  grouse, 
Williamson's  sapsucker,  olive-sided  flycatcher,  Rocky  Mountain  jay, 
Cassin's  finch,  Bendire's  crossbill,  siskin,  white-crowned  sparrow, 
and  ruby-crowned  kinglet. 

In  the  Steens  Mountains  are  found  the  water  ouzel,  crossbill,  junco, 
white-crowned  sparrow,  and  rufous  hummingbird. 

PLANTS 

The  zone  is  generally  characterized  in  the  Cascades  by  lodgepole 
pine,  western  white  pine,  Engelmann  spruce,  Shasta  fir,  grand  fir, 
silver  fir,  Alaska  cedar,  aspen,  mountain  maple,  mountain-ash,  high- 
bush  cranberry,  Shepherdia  canadensis,  Pachistima  myrsinites, 
Vaccinium  erythrococcum,  and  Xerophyllum  tenax. 

In  the  Blue  Mountain  region  dominant  plants  are  lodgepole  pine, 
limber  pine,  Engelmann  spruce,  grand  and  white  fir,  aspen,  balsam 
poplar,  mountain  maple,  mountain  alder,  mountain-ash,  red  elder, 
Arctostaphylos  nevadensis,  Shepherdia  canadensis,  Pachistima  myr- 
sinites, Yaccinium  scoparium  and  erythrococcum,  Lonicera  involu- 
craia  and  conjugialis,  Linnaea  borealis,  Clintonia  uniflora,  and  many 
others  showing  a  slight  difference  from  the  flora  of  the  same  zone  in 
the  Cascades. 

In  the  Steens  Mountains  the  plant  and  animal  life  of  Canadian 
Zone  are  similar  to  those  of  the  Blue  Mountain  Canadian  Zone  with  a 
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much  more  limited  list  of  species.  For  flora  it  can  show  only  two 
tree  species  in  sheltered  gulches,  aspen  and  balsam  poplar,  some 
willows  along  the  streams,  and  considerable  other  shrubby  vegetation 
of  the  Blue  Mountain  or  Rocky  Mountain  types. 

HUDSONIAN  ZONE 

Hudsonian  Zone  is  the  narrow  timber-line  belt  just  below  the 
permanent  snow  and  ice  fields  of  the  higher  peaks  of  the  State.  In 
vertical  width  it  is  seldom  over  1,000  feet  and  on  the  steep  upper 
slopes  where  found  is  at  most  but  a  narrow  belt  with  a  limited  number 
of  characteristic  forms  of  life.  It  varies  considerably  in  altitude  on 
different  peaks  and  ranges,  conforming  to  the  other  zones  in  the 
influence  of  high  or  low  base  level. 

On  Mount  Hood  it  ranges  from  about  5,000  to  6,000  feet  on  cold 
slopes  and  6,000  to  7,000  on  warm  slopes ;  on  Jefferson  5,500  to  6,500 
on  cold  and  6,500  to  7,500  on  warm  slopes;  on  Three  Sisters  from 
6,000  to  7,000  on  cold  and  7,000  to  8,000  on  warm  slopes ;  on  Mount 
McLoughlin  (Pitt)  from  approximately  7,000  to  8,000  all  the  way 
around ;  in  the  Blue  Mountains  from  7,000  to  8,000  on  cold  and  8,000 
to  9,000  on  warm  slopes ;  and  in  the  Steens  Mountains  about  7,500  to 
8,500  on  cold,  and  8,500  to  9,354  feet  on  warm  slopes  but  with  poorly 
defined  limits.  Thus  a  difference  of  2,000  feet  in  the  level  of  the 
zone  on  corresponding  slopes,  shown  in  the  State,  is  traceable  to  a 
still  greater  difference  in  elevation  of  base  level. 

PLANTS 

The  plants  of  Hudsonian  Zone,  in  spite  of  its  scattered  sections, 
are  more  nearly  the  same  throughout  the  State  than  are  those  of  the 
lower  zones.  Throughout  the  Cascades  the  species  are  largely  the 
same  around  all  of  the  peaks  high  enough  to  afford  the  Hudsonian 
climatic  conditions.  In  the  Blue  Mountain  section  the  Hudsonian 
species  differ  somewhat  in  showing  a  close  affinity  with  the  Rocky 
Mountain  flora,  and  in  the  Steens  Mountains  the  greater  aridity  cuts 
out  all  trees  and  many  of  the  shrubs  from  the  zone  list. 

In  the  Cascades  the  characteristic  species  of  the  zone  are  the  white- 
stemmed  pine,  alpine  hemlock,  alpine  larch,  alpine  fir,  alpine 
juniper,  alpine  mountain-ash,  pink  heather,  white  heather,  little 
wintergreens  {Gaultheria  ovata  and  humiifusa) ,  little  blueberry  (Vac- 
cinium  scoparium) ,  LutJcea  pectinata,  wild  currant  (Ribes  hawellii) , 
creeping  dewberry,  white  rhododendron,  red  monkeyflower,  smooth 
alum  root,  mountain  lily  (Erythronium  monianurn) ,  louse- wort 
(Pediculcvris  surrecta),  grass  of  Parnassus,  stonecrop  (Sedum 
divergent) ,  and  twisted  polygonum. 

In  the  Blue  Mountains  around  the  Wallowa  and  Baker  Range 
peaks  the  characteristic  Hudsonian  Zone  plants  include  all  of  the 
timber-line  trees  of  the  Cascades,  a  part  of  the  shrubs  and  smaller 
plants,  and  in  addition  a  considerable  number  of  Rocky  Mountain 
species,  such  as  Ledum,  glandul osum,  Lonicera  utahensis,  Ribes  lacus- 
tre  (mollef),  Dasiophora  frutieosa,  Erythronium  patrviflorwn,  Clay- 
tonia  lanceolata,  Hoorebekia,  greenei,  Ligusticum  leibergi,  Merathropta 
intermedia,  Gilia  nuttallii,  Epilobium  fastig-iatv/ni  and  hornemwinii, 
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Dodecatheon  tetrandrum,  Angelica  lyallii,  Saxifraga  mertensiana, 
Rhodiola  frigida,  Polygonum  imbricatum,  Pedicularis  bracteosa  and 
racemosa,  Ran/wiculus  populago,  Pentstemon  fruticosus,  and  Aster 
integrif otitis  and  cusickii. 

In  the  Steens  Mountains  the  Hudsonian  Zone  is  poorly  defined, 
owing  to  the  aridity  of  the  summits,  absence  of  trees  and  shrubby 
growth,  and  greatly  denuded  and  eroded  slopes.  Still  there  is  suffi- 
cient native  life  to  serve  as  an  approximate  guide  to  the  zonal  divi- 
sions. The  principal  Hudsonian  indicators  in  plants  are  dwarf 
willows,  alpine  juniper  (Juniperus  sibirica),  thorny  gooseberry,  red 
currants,  shrubby  cinquefoil  (Dasiphora  fruticosa) ,  dwarf  blueberry 
(Vaccinium  scoparium) ,  Kalmia  glauea  microphylla,  Artemisia  tile- 
sii,  Eriogonum  umbellatum  and  vineiMi,  Saxifraga  columbiana, 
Symphoriearpos  acwtus,  Spraguea  multiceps,  Polygonum*  bistor- 
ioides,  Phacelia  sericea,  Quamasia  leichtlinii,  Dodecatheon  puiberu- 
lumi,  PediculaHs  surrecta,  Helenium  hoopesii,  Phleum  alpinum,  and 
Delphinium  cyanoreios. 

ARCTIC-ALPINE  ZONE 

Arctic-Alpine,  the  last  belt  of  dwarf  plant  and  scanty  animal  life, 
corresponding  to  the  Arctic  tundra  of  the  far  north,  is  represented 
on  most  of  the  peaks  in  Oregon  reaching  above  9,000  feet  in  altitude. 
On  Mount  Hood  it  ranges  from  about  6,000  feet  on  northeast  and 
7,000  feet  on  southwest  slopes  upward  to  the  permanent  ice  and  snow, 
which  cover  most  of  the  higher  parts  of  the  peak ;  and  on  Jefferson 
from  6,500  and  7,500  feet  upward.  On  the  Three  Sisters  the  zone 
lies  above  7,000  and  8,000  feet,  respectively,  on  the  cold  and  warm 
slopes;  on  Mount  McLoughlin  (Pitt),  above  8,000;  in  the  Blue 
Mountains  and  Steens  Mountains,  above  8,000  and  9,000  feet,  varying 
somewhat  in  accordance  with  varying  local  conditions  of  slope,  soil, 
wind,  and  moisture,  running'  lower  on  steep  northerly  slopes  where 
the  sun's  rays  are  partially  cut  off  and  higher  on  the  steep  southerly 
slopes  which  catch  the  more  nearly  vertical  rays  of  the  sun.  The 
effect  of  high  and  low  base  level  is  still  apparent  in  this  highest  of 
the  life  zones. 

PLANTS 

In  the  Arctic-Alpine  Zone  of  the  Cascade  peaks  are  such  low  or 
prostrate  plants  as  Ranunculus  eschscholtzii,  Anemone  hudsoniana, 
Antennaria  media,  Phlox  douglasii  and  diffusa,  Pentstemon  mejrziesii, 
Veronica  alpina,  Silene  suksdorfl,  S'asdfraga  tolmiei  and  bongardi, 
Potentilla  ftabelli folia,  Oxyr'm  digyna,  Polygonicm  newberryi,  Genti- 
ana  calycosa,  Lewisia  colunibiana,  Epilobium  alpinum  and  anagalli- 
di folium,  Erigeron  salsuginosus,  Hieracium  gracile,  Oreastrum 
alpigaenum. 

Arctic-Alpine  Zone  in  the  Blue  Mountains  is  marked  by  such  dwarf 
vegetation  as  the  dwarf  willow  (Salix  iiivalis),  Dryas  octopetala, 
Ivesia  gordoni,  Sieversia  rossii,  Potentilla  flaoellifolia,  Saxifraga 
debilis  and  bongardi,  Silene  acaulis,  Phlox  diffusa  and  douglasii, 
Arenaria  verna,  sajanensis  and  nuttaUii,  Olaytonm  megarrhiza,  Epi- 
lobiuon  alpinum  and  anagalUdi folium,  Lewisia  nevadensis  and  tri- 
phylla,   Dodecatheon   jeffreyi,   Oxyria   digyna,   Eriogonum  piperi, 
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Polygonum  viviparum  ana  minimum,  Veronica  alpina,  Mimulus  al- 
pinus,  Phacelia  sericea,  Pedicularis  contort®,  Gentiana  calycosa, 
Erigeron  acris  debilis  and  compositus,  Hulsea  nana,  Arnica  parryi, 
Antennaria  media  and  Janata,  Hieracium  graciie,  Phleum  cdpinwn, 
and  Phegopteris  alpestris. 

In  the  Steens  Mountains  the  vegetation  is  poorly  represented  in 
this  zone,  and  the  collecting  has  been  but  fragmentary.  The  follow- 
ing plants  have  been  collected  and  noted  as  representing  the  zone 
on  the  peaks  of  these  mountains :  Ranunculus  glo-verianus,  Gilva  nut- 
talUi,  Armaria  congesta  and  aculeata,  Alsine  borealis,  Oxyria  digyruu 
Veronica  alpina,  Drdba  nemorosa,  Spraguea  umbellata  and  multiceps, 
Erigeron  compositus  trifdus,  Achillea  alpina,  and  Phleum  alpinum. 

MAMMALS  AND  BIRDS 

Of  mammals  there  seems  to  be  no  species  restricted  to  the  zone 
in  the  Cascades  in  Oregon,  as  the  white  goat  does  not  come  south  of 
the  Columbia.  River.  Of  breeding  birds  the  rosy  finch  is  perhaps  the 
only  characteristic  species.  In  the  Steens  Mountains  no  mammals  or 
birds  are  confined  to  the  Arctic-Alpine.  Collecting  in  the  high  peaks 
of  the  Wallowa  and  Baker  Ranges  has  not  been  sufficiently  thorough 
to  establish  any  species  of  birds  or  mammals  as  breeding  and  occupy- 
ing in  a  restricted  sense  the  Arctic-Alpine  Zone. 

Table  1. — Mammals  of  Oregon,  by  life  zones 
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32  NORTH    AMERICAN    FAUNA 

Table  1. — Mammals  of  Oregon,  by  life  zones — Continuod 


[No.  55 


Common  name 

Zone 

Sonoran 

Transition 

a 

(S 

a 
a 

o 

Species 

2 

c! 
0 

s 

CO 

2 

1 

3 

a 

1 

3 

a 

to 
09 

2 
< 

0 
S3 

2 

o 

•a 

0 

w 

Townsend's  chipmunk 

X 
X 
X 
X 

Cooper's  chipmunk 

Redwood  chipmunk 

Siskiyou  chipmunk 

Allen's  chipmunk 

X 

X 
X 
X 

X 
X 
X 
X 

X 

Yellow-bellied  chipmunk 

Hollister's  chipmunk 

Sagebrush  chipmunk 

X 

X 

Callospcrmophilus  chrysodeirus  chryso- 

Golden-mantled  ground  squirrel. 
Tawny-mantled  ground  squirrel- 

X 

X 
X 

deirus. 

X 

Ammospermophilus  leucurus  leucurus-- 

X 

X 

X 
X 
X 

Columbian  ground  squirrel 

Oregon  ground  squirrel. .. 

Townsend's  ground  squirrel 

Piute  ground  squirrel. ... 

X 

X 
X 
X 

X 

Marmota  flaoiventris  flaviventris 

X 

Pale  yellow-bellied  marmot 

X 

X 

Oregon  flying  squirrel 

X 

X 

X 

Sawtooth      Mountain      flying 

squirrel. 
Bangs's  flying  squirrel ... 

X 
X 

X 
X 
X 
X 

X 

X 

X 

X 

X 

Western  bushy-tailed  wood  rat-. 

X 

X 

Dusky-footed  wood  rat 

X 

lepida  nevadensis 

Onychomys  leucogaster  fuscogriseus..  . 

X 
X 

X 

majiiculatus  gambellii 

X 

X 

.... 

X 

X 

X 

.... 

X 

X 

Gilbert's  white-footed  mouse... 

X 

X 
X 

California  harvest  mouse 

X 

X 

X 

X 
X 

British    Columbia    red-backed 
mouse. 

X 
X 
X 

X 

X 

X 

— - 

X 

X 

X 

X 

X 

X 

California  meadow  mouse.  .    -  - 
Rocky      Mountain      meadow 
mouse. 

X 

X 

X 
X 

mordax  abditus -- 

Tillamook  meadow  mouse 
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Table  1. — Mammals  of  Oregon,  oy  life  zones — Continued 


Common  name 

Zone 

Sonoran 

Transition 

a 

a 

'•3 
a 
a 
a 
O 

Species 

3 

1 

2 
< 

1 

W 

T3 

a 

3 

S3 

a 

3 

CO 

3 
3 

a 
3 

•a 

o 

a 

Mkrotus  richardsoni  arvkoloides 

X 
X 

X 

X 
X 

Rocky  Mountain  muskrat 

X 

X 
X 

X 
X 

X 
X 

X 

X 
X 

X 

X 

X 

X 
X 
X 
X 

Erethizon  epixanthum  epiianthum 

Yellow-haired  porcupine 

X 

X 

X 

X 

X 

-— 

X 

X 

Blue  Mountain  jumping  mouse_ 
Columbian   five-toed  kangaroo 
rat. 

X 

X 

Perodipus  ordii  colambianus -  - 

.... 

X 
X 

IHpodomys  heermanni  californicus 

Northern    California   kangaroo 

rat. 
Gabrielson's  kangaroo  rat 

X 

X 

Microdipodops  megacephalus  oregonus. . 

X 
X 

X 
X 

Northwest  pocket  mouse 

X 

X 

X 
X 

White-toothed  pocket  gopher.. . 
Humboldt  Bay  pocket  gopher.. 

X 

X 

X 
X 

X 

Oregon  pocket  gopher 

X 

X 

X 
X 

X 

X 

X 

Columbia  pocket  gopher 

X 

X 

X 
X 

X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
X 

X 

X 

X 

X 

X 

X 

.... 

X 

X 

Rocky  Mountain  red  fox 

X 

X 

Urocyon  cinereoarge  nteus  townsendi 

Mustela  longicnuda  arizonensis-   

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
X 

X 
X 

X 

X 
X 

pennanti  pacifica..  

Pacific  fisher 

X 

7209°— 36- 
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Table  1. — Mammals  of  Oregon,  oy  life  zones — Continued 


Common  name 

Zone 

Sonoran 

Transition 

a 

a 

•3 

a 

a 
O 

Species 

2 

a 

1 

S 

2 

< 

T3 

1 

3 
W 

2 

a 

m 

2 
'C 

< 

a 
2 
"a 
o 

■8 

3 
W 

Wolverine - 

X 

Western  otter 

X 

.... 

X 
X 

X 

X 

Sea  otter 

California  badger 

X 

X 

X 

X 

Mephitis  Occident alis  occidentalis .. 

California  skunk 

Puget  Sound  skunk 

Columbia  Valley  skunk 

X 

Great  Basin  skunk 

X 
X 

.... 

X 

X 

Great  Basin  spotted  skunk 

Oregon  spotted  skunk 

X 

X 
X 

Northwestern  raccoon 

X 

Snake  River  Valley  raccoon 

X 

Ringtail 

X 

Euarctos  americanus  cinnamomum 

X 

X 

X 

X 

X 

X 

Yellowstone  Park  grizzly 

X 

X 
X 
X 
X 

Whales  and  porpoises 

Townsend's  mole 

X 

Klamath  mole..  

X 

X 

X 

Scheffer's  mole 

X 

X 

Gibbs's  mole 

X 

Rocky  Mountain  water  shrew. . . 

X 

Bendire's  shrew 

X 

Palmer's  shrew 

X 

X 

Trowbridge's  shrew 

Yosemite  shrew 

X 

Dusky  shrew 

X 

Baird's  dusky  shrew _.  ... 

X 

Cascade  dusky  shrew 

X 

Olympic  dusky  shrew 

X 
X 
X 
X 

X 

paciflcus  paciflcus  - 

Pacific  shrew 

Yaquina  shrew 

Vagrant  shrew 

X 

Rocky  Mountain  shrew 

X 

Sierra  shrew 

X 

X 

Siskiyou  shrew 

Merriam's  shrew 

X 

Preble'sshrew 

X 

Little  California  bat . 

X 

X 

Northwest  coast  bat 

X 

Black-nosed  bat.. 

X 

Little  big-eared  bat 

X 

Desert  golden  bat 

X 

X 

X 

X 

X 

X 

X 
X 

X 

X 

Big  brown  bat 

X 

X 

Silver-haired  bat...           

X 

X 

Hoary  bat 

X 

.... 

X 

X 

X 

X 

Intermediate  jack-rabbit  bat 

X 
X 

Large  gray  bat. 

X 

Didelphis  virginiana  virginiana 

X 

1  Ocean;  no  zones  given. 
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Table  2. — Reptiles  of  Oregon,  by  life  zones l 

LIZARDS 


Common  name 

Zones 

Sonoran 

Transition 

a 
2 
•3 

a 

a! 

o 

Species 

!2 
"C 

a 

a 

2 

•a 
1 

3 

w 

2 

a 

B 
3 

03 

2 
< 

a 
a 
'S 

o 

'V 
3 

w 

Leopard  lizard 

X 
X 

X 

X 

X 

Short-nosed  tiger  lizard 

Western  collared  lizard 

Uta  stansburiana  stansburiana 

Northern  brown-shouldered  liz- 
ard. 
Sagebrush  swift 

Mountain  swift 

X 

X 

X 

occidentalis  occidentalis 

Pacific  blue-bellied  lizard 

occidental  is  biseriatus 

Western  blue-bellied  lizard 

X 
X 

X 

Phrynosoma  douglassii  douglassii 

Pygmy  horned  toad 

platyrhinos 

Desert  horned  toad. 

X 

Oerrhonotus  principis 

Northern  alligator  lizard 

X 
X 

Western  alligator  lizard 

X 

Cnemidophorus  tessellatus  tessellatus. . . 

Desert  whiptail  lizard 

X 

Plestiodon  skiltonianus 

Western  skink 

X 

X 

X 

SNAKES 


Charina  bottae  bottae^.. 

Pacific  rubber  snake 

X 
X 

X 

Diadophis  amabilis- 

Western  ringneck  snake 

X 

Western  yellow-bellied  racer 

X 

Western  striped  racer 

X 

Pituophis  catenifer  catenifer 

Coast  gopher  snake 

X 

catenifer  heermanni 

Valley  gopher  snake 

X 

eaten  ifer  deserticola 

Desert  gopher  snake 

X 

Contia  tenuis 

Sharp-tailed  snake  

X 

Thamnophis  sirtalis  concinnus - 

Western  garter  snake _  . 

X 

X 

X 

X 

X 

ordinoides  ordinoides -. 

Puget  Sound  garter  snake 

ordinoides  biscutatus 

Klamath  garter  snake 

X 

X 
X 

ordinoides  vagrans 

Wandering  garter  snake.. _ 

X 
X 
X 

Crotalus  oreganus 

Pacific  rattlesnake .. 

X 
X 

confluentus 

Plains  rattlesnake .  . 

TURTLES 


Clemmys  marmorata 

Chrysemys  marginata  bellii. 


Pacific  terrapin 

Western  painted  turtle. 


1  Specimen  identifications  by  Remington  Kellogg. 
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Common  name 

Zone 

Sonoran 

Transition 

Cana- 
dian 

c 
2 

'3 

c 

2 
W 

Species 

2 

a 

o 

2 

.2- 

o 

O 

1 

3 

w 

1 

a 

2 

< 

2 
W 

2 

CS 

1 
CQ 

9 

a 

< 

L 

o 

X 

X 

.... 

X 

__.. 

Colymbus  nigricollis  californi- 
cus. 

Aechmophorus  occidentalis 

Podiiymbus  podiceps  podiceps. 
Oceanodroma  furcata - 

X 

X 
X 

X 

X 
X 

Pied-billed  grebe __ 

X 
X 
X 

X 

X 

X 

Pelecanus  erythrorhynchos 

Phalucrocorax  auritus  albocilia- 
tus. 

X 
X 

X 

Farallon  cormorant 

X 

X 
X 

X 

.... 

X 

.... 

— 

.... 

.... 

pelagicus  resplendent 

Ardea  herodias  treqanzai 

Baird's  cormorant 

Treganza's  heron 

Northwestern  Coast  heron. 

.... 

X 

.... 

---- 

"x" 

.... 

Casmerodius  albus  egretta 

X 

Anthony's  green  heron 

Black-crowned     night 
heron. 

American  bittern 

Western  least  bittern  ..  .. 

White-faced  glossy  ibis 

Common  Canada  goose . . 
Common  mallard.. . 

X 

X 
X 
X 
X 
X 

X 

X 

X 
X 
X 

X 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 

X 

X 

X 

X 

.... 

— 

.... 

X 

Ixobrychus  exilis  hesperis _  _ 

X 
X 

X 
X 
X 
X 

X 

X 
X 

X 
X 
X 
X 
X 
X 

Anas  platyrhynchos  platyrhyn- 
chos. 

.... 

---- 

X 

X 

.... 

American  pintail 

Qreen-winged  teal 

Blue-winged  teal  

Cinnamon  teal .  ... 

Shoveler 

.... 

.... 

Querquedula  discors 

cyanoptera 

Spatula  clypeata 

.... 

X 

—  - 

.... 

.... 

.... 

X 

X 
X 

— - 

— - 

X 

— - 

X 

X 

.... 

Histriortkus  hislrionicus  pacifi- 
cus. 

Erismaiurajamaicensis  rubida . 

X 

X 

.. 

X 

X 

X 

... 

X 

X 

Cathurtes  avra  septentrionalis.. 
Astur  atTicapillus  striatulus 

Turkey  vulture 

X 

X 

X 
X 

X 
X 

X 

X 

X 
X 
X 

AVestern  red-tailed  hawk.  _ 

Swainson's  hawk..  ._ 

Ferruginous  roughleg 

X 
X 
X 
X 
X 

X 
X 
X 
X 

X 

X 

X 

X 

X 

X 

X 
X 

.... 

X 

.... 

.... 

Haliaeetus  leucocephaius  alas- 
canus. 

Northern  bald  eagle 

Marsh  hawk 

Osprey 

X 
X 

Pandion  haliaetus  carolinensis _ 

X 

X 
X 

X 

X 

peregrinus  pealei...  .    

columbarius  suckleyi 

sparrerius  phalaena 

Dendragapus    obscurus    rich- 
ardsoni. 
fuliginosus  fuliginosus 

X 

X 

X 

Desert  sparrow  hawk 

Richardson's  grouse 

X 

X 

X 

X 

X 

X 

X 

X 

X 
X 

— 

Bonasa  umbellus  togata 

Canada  ruffed  grouse 

Oregon  ruffed  grouse 

Columbian      sharp-tailed 
grouse. 

.... 

X 

X 

X 

X 

.... 

X 

Pedioecetes     phasianellus     co- 

lumbianus. 
Centrocercus  urophasianus.-  _. 
Colinus  virginianus  virginianus. 
Lophoriyxcalifornicacalifornica 

X 

X 

.... 

... 

— 

X 

X 

X 

X 

X 

picta  picta 

Plumed  quail 

X 

1  Listed  with  the  assistance  of  Stanley  Q.  Jewett. 


1936]  MAMMALS    AND   LIFE    ZONES    OF    OREGON 

Table  3. — Breeding  birds  of  Oregon,  by  life  zones — Continued 


37 


Common  name 

Zone 

Sonoran 

Transition 

Cana- 
dian 

a 
2 
"3 
o 

-a 

3 

H 

Species 

S 
3 

I 

2 

1 

O 

U 

2 

2 
1 

02 

2 

T3 

3 
W 

2 

a 

s 

CO 

<B 

a 
'S. 

a 
H 

X 
X 

X 
X 

X 
X 
X 

X 

X 
X 
X 

X 
X 

X 
X 

X 

Charadrius  nivosus  nivosus 

Killdeer... 

X 

X 

X 

X 

X 

X 
X 
X 

X 
X 

X 
X 
X 

X 
X 

X 

X 

Long-billed  curlew 

X 
X 

X 
X 
X 

X 

X 
X 

X 

X 
X 

X 

canus. 

x 

X 

Catoptropkorus  semipalmatus 
inornatus. 

Himantopus  mexicanus 

Wilson's  phalarope - 

X 

X 

X 

X    1    X 
X          X 
X          X 
X          X 

x  ;  x 

X 
X 
X 

X 

X 

Hydroprogne  caspia  iraperator  „ 
Chlidonias  nigra  surinamensis . 

X 

X 

X 
X 

Tufted  puffin  

Columba  fasciata  fasciata   

1 

X 

X 

i  — 

Western  mourning  dove.__ 

X    1    X 

nella. 
Coccyzus  americanus  occiden- 
talis. 

X 

x 

X 

x    !    X 

X 

X 

l 

X 

* 

Bubo  virginianus  saturatus 

virginianus  pallescens 

Glaucidium  gnoma  pinicola 

gnoma  californicum 

X 

Western  horned  owl 

Rocky  Mountain  pygmy 
owl. 

X 

X 

X 

X 

X 

— -|— - 

Speotyto  cunicularia  hypugaea.. 

Y 

X 

- 

X 

X 
X 
X 
X 

X 

flammeus  flammeus     

Cryptoglaux  acadica  acadica 

Phalaeonoptilus  nuttalli  nut- 

talli. 
Chordeiles  minor  hesperis..  . . . 

X 

X 

X 

X 

s 

X 

X 

X 

X 

X 

X 

Selasphorus  platycercus  platy- 
cercus. 

Broad-tailed     humming- 
bird. 

X 

X 

X 

X 

X 

X 
X 

Megaceryle  alcyon  caurina. . .  . 

Colaptes  cafer  cafer . .  

cafer  collaris . 

Ceophloeus  pileatus  picinus 

Balanosphyra     formicivora 
bairdi. 

Asyndesmus  lewis 

Sphyrapicus  varius  nucha  lis 

Western  belted  kingfisher, 

X 

X 

X 
X 

X 
X 
X 

X 

X 

X 
X 

Western    pileated    wood- 
pecker. 
California  woodpecker 

Lewis's  woodpecker 

---- 

X 

X 

X 
X 

X 

X 

X 

Northern  red -breasted  sap- 
sucker. 

:::::::: :;:: 

X 

---- 

X 

thyroideus  thyroideus 

Dryobates  villosus  harrhi.- 

X 

X     |     X 

X 

X 
X 

.._- 

Rocky    Mountain    hairy 
woodpecker. 

X 

\""    - 
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Common  name 

Zone 

Sonoran 

Transition 

Cana- 
dian 

a 

03 

•a 

o 
•§ 

3 

w 

Species 

| 

i 

s 

•a 

■2 

< 

a 

1 

o 
O 

5 

a 
a 

X 
X 

X 

2 

X 

2 

w 

2 

'£ 

a 

a 
2 

Dryobates  pubescens  leucurus. . 

pubescens  gairdneri-. 

albolarvatus  albolarvatus — 

X 

X 

Northern      white-headed 
woodpecker. 

Arctic    three-toed    wood- 
pecker. 

Alaska  three-toed    wood- 
pecker. 

X 
X 
X 

X 
X 

Picoides  tridactylus  fasciatus — 

X 
X 
X 

X 

Arkansas  kingbird 

Ash-throated  flycatcher... 

X 
X 

X 

Myiarchus  cinerascens  cinera- 
scens. 

X 

Empidonax  trailli  trailli 

X 

X 
X 
X 

X 

X 

X 

X 
X 

X 

Myiochanes   richardsoni   rich- 
ardsoni. 

X 

X 

X 

Otocoris  alpestris  arcticola 

X 

X 

X 

X 

X 

X 

X 
X 

Tachycineta  thalassina  lepida.. 

X 
X 

X 
X 

X 

X 

X 
X 
X 
X 

X 
X 
X 

X 
X 
X 
X 

X 
X 
X 

X 
X 

X 
X 

Riparia  riparia  riparia 

Stelgidopteryx  ruflcollis  serri- 
pennis. 

X 
X 

X 
X 
X 

X 
X 

X 
X 

Rough-winged  swallow — 

Petrochelidon  albifrons  albifrons 

Northern  cliff  swallow 

Perisoreus  canad  ensis  capitalis.. 

X 

X 

X 

X 

Cyanocitta  stelleri  carbonacea.. 

X 

X 

X 

X 

Aphelocoma  californica  califor- 
nica. 
californica  woodhousei 

X 

X 
X 
X 
X 

X 
X 

brachyrhynchos  hesperis 

brachyrhynchos  caurinus.-- 
Cyanocephalus  cyanocephalus-- 

X 

X 

X 

X 

X 

X 

X 

X 

Penthestes  atricapillus  septen- 
trionalis. 
atricapillus  occidentalis 

Long-tailed  chickadee 

.... 

X 

X 

X 

X 

X 

Chestnut-backed  chicka- 
dee. 

X 

X 

Baeolophus  inornutus  segues- 
tratus. 

X 
X 

Psaltriparus  minimus  minimus 

minimus  californicus 

minimus  plumbeus 

X 

California  bush  tit 

X 

X 

Rocky     Mountain    nut- 
hatch. 

X 

X 
X 

X 

X 
X 

X 
X 

X 

.... 

X 

X 

Cert  hia  familiaris  montana..  .. 

familiaris  zelotes..  .  

familiaris  occidentalis 

Chamaea  fasciata  phaea 

X 
X 

X 

X 

X 
X 

X 

X 
X 
X 

X 

X 

X 

X 

Troglodytes  aedon  parkmani 

Nannus  hiemalis  pacificus 

Western  w  inter  wren 

ri"" 

X 
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Common  name 

Zone 

Sonoran 

Transition 

Cana- 
dian 

a 
a 

'a 

O 

•3 

3 

w 

Species 

S 

OS 
1 

m 

2 

< 

ft 

3 

o 
O 

2 

W 

a 

3 
1 

2 

2 
M 

2 

03 

1 

«5 

a 
a, 

u 

< 

Thryomanes  beicicki  calophonus 

X 

X 

X 

X 

Telmatodytes  paluslris  plesius.. 

palustris  paludicola 

Catherpes  mexicanus  punctula- 

tus. 
Salpinctes  obsoletus  obsoletus... 

Western  marsh  wren 

X 

X 

X 

X 

X 

X 

X 

Catbird. 

X 

X 

X 

Turdus  migratorius  propinquus 

X 
X 

X 

X 

X 
X 

X 

X 

Hylocichla  guttata  sequoiensis . . 

X 

Audubon 's  hermit  thrush- 

X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Regulus  satrapa  olivaceus 

Corthylio  calendula  cineraceus.. 
Anthus  spinoletta  rubescens 

Western    golden-crowned 

kinglet. 
Western  ruby-crowned 

kinglet. 

X 

X 

X 

X 

X 

X 

X 

White-rumped  shrike 

X 

X 

torides. 

X 
X 

X 
X 
X 
X 
X 
X 

X 

Western  warbling  vireo. . . 

X 

X 

X 

ruficapilla  ridgwayi 

X 

.... 

X 

X 

Eastern  yellow  warbler — 
California  yellow  warbler. 

X 

X 

X 
X 
X 

X 

X 
X 
X 

X 

X 

Black-throated  gray  war- 
bler. 

X 

X 

X 

X 

X 

Geothlypistrichasoccidentalis... 

Western  yellow- throat 

X 

X 

X 

X 

Icteria  virens  longicauda 

Wilsonia  pusilla  pileolata 

X 

X 

Northern  pileolated  war- 
bler. 
Golden  pileolated  warbler. 

X 

X 

X 

X 

X 

X 
X 
X 

X 

Western  meadow  lark 

Yellow-headed  blackbird. 

X 

X 

.... 

X 

X 

X 

X 

X 

Xanlhocephalus   xanthocepha- 
tus. 

X 

X 

X 

X 
X 

X 

X 
X 
X 

Brewer's  blackbird.. 

X 
X 
X 
X 

X 
X 

Black-headed  grosbeak 

X 

X 

lanocephalus. 

Hesperiphona  vespertina  brooksi 
Carpodacus  purpureus  califor- 
rticus. 

Western  evening  grosbeak. 

X 

X 

X 
X 

X 

X 

mexicanus  frontalis . - 

Common  house  finch 

Rocky  Mountain  pine  gros- 
beak. 

X 

X 

X 

Leucosticte  tephrocotis  littoralis. 
tephrocotis  tephrocotis 

Gray-crowned  rosy  finch.. 

X 
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Common  name 

Zone 

Sonoran 

Transition 

Cana- 
dian 

a 
2 
'5 
o 

•a 

3 

W 

Species 

2 

CO 

!2 

ft 
'C 

•A 
o 
O 

•a 

a 
w 

5 

si 
1 

CO 

< 

1 
W 

a 

a 

© 
en 

0 

a 

o 
C 

X 

X 

Pale  goldfinch 

X 
X 

X 

X 

X 

X 

X 

.... 

psaliria  hesperophilus 

Green-backed  goldfinch... 

— - 

X 

X 

— - 

.... 

X 
X 

X 
X 

Pipilo  viaculatus  curtatus . 

maculatus  ore.gonus .. 

fuscus crissalis. _._  . 

X 

X 

X 

Nevada  Savannah  sparrow 

X 

nevadensis. 
sandwichensis  bryanti.--  .- 

Pooecetesgramineus  affinis 

gramineus  conflnis 

Chondestes  grammacus  striga- 

tus. 
Amphispiza   bilineata   deserti- 
cola. 

X 
X 

X 

X 

Western  lark  sparrow 

X 

X 
X 
X 

Junco  oreganus  shufeldti . . 

X 

X 

— - 

X 
X 

X 

X 

Spizellapasserina  aTizonae 

Western  chipping  sparrow. 

X 

X 

X 

X 
X 

Zonotrichia    leucophrys 
leucophrys. 
leucophrys  pugeiensis.  .     . 

X 

X 

X 

Melospizalincolnilincolni  

X 

X 

X 

X 

Modoc  song  sparrow 

X 

X 

X 

X 

Table  4. — Plants  of  the  Upper  Sonoran  Zone  in  Oregon 


Common  name ' 

Semiarid 

Arid 

Species 

Kla- 
math 
Valley 

Rogue 
River 
Val- 
leys 

Co- 
lumbia 
Valley 

Inte- 
rior 
valleys 

X 

X 

x 

do 

X 

X 

X 

X 
X 
X 
X 

X 

X 

X 

X 

do 

X 

X 

X 

X 



Douglas  sandwort 

X 



1  Common  names  have  been  taken  largely   from   Standardized  Plant  Names    (published 
by  the  American  Joint  Committee  on  Horticultural  Nomenclature). 
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Table  4. — Plants  of  the   Upper  Sononm  Zone  in  Oregon — Continued 


Species 


Artemisia  douglasii 

dracunculoides 

pedata 

spinescens 

tridentata 

Asclepias  speciosa 

mexicana 

Astragalus  accidens 

catalinensis 

lentiginosus 

pacificus 

sclerocarpus 

stenophyllus 

Atriplex  argentea 

canescens 

confertifolia 

nuttallii 

patula 

Avena  fatua  glabrata 

Balsamorhiza  hirsuta 

Bromus  tectorum 

rigidus 

Calochortus  uniflorus 

Calycadenia  multiglandulosa.. 

Calyptridium  roseum 

Canbya  aurea 

Castillejapallescens 

linearifolia 

Ceanothus  cuneatus 

integerrimus 

sanguineus 

Celtis  douglasii 

Centromadia  fitchii 

Cercocarpus  betulaefolius 

Chaenactis  douglasii 

xantiana 

Chenopodium  fremontii 

Chlorogalum  pomeridianum. _ 

Chorizanihe  ivatsoni 

Chrysopsis  villosa 

Chrysothamnus  nauseosus 

puberulus 

viscidiflorus 

Chylismia  scapoidea 

Cirsium  undulatum 

Clarkia  pulchella 

Cleome  lutea 

serrulata 

Coldenia  nuttallii 

Coleosanthus  linifotius 

oblongifolius 

Conanthus  parviflorus 

Convolvulus  polymorphus 

Coreopsis  atkinsoniana 

Coriospermum  hyssopifolium. 

Crepis  acuminata 

runcinata 

Cryptanthe  flaccida 

pterocarya 

torreyana 

Damasonium  californicum 

Delphinium  bicolor 

Dichelostemma  capitata 

Distichlis 

Dondia  depressa 

intermedia 

Draba  verna.. 

Elymus  arenicola 

condensatus 

flavescens 

triticoides 

Emmenanthe  lutea 

Erigeron  divergens 

filifolius 

concinnus 

linearis 


Common  name 


Douglas  sagebrush 

False  tarragon 

Dwarf  sagebrush 

Bud  sagebrush 

Big  sagebrush 

Broadleaf  milkweed 

Mexican  milkweed 

Milkvetch 

—  .do 

Spotted  loco 

Milkvetch 

....do 

....do 

Silver  saltbush 

Fourwing  saltbush 

Shadscale 

Nuttall  saltbush 

Salt  orach... 

Wild  oat 

Balsamroot 

Downy  chess 

Ripgut  grass 

Fairy  mariposa 

Tarweed.. 

Cap-pod 

Yellow  canbya 

Paintbrush 

do 

Hornbrush 

Deerbrush 

Oregon  tea-tree 

Douglas  hackberry 

Spike  weed 

Birchleaf-mahogany 

Brides-bouquet 

Fingerleaf 

Goosefoot 

Soaproot 

Scratchweed 

Golden-aster 

Rubber  rabbitbrush 

Fuzzy  rabbitbrush 

Sticky  rabbitbrush 

Evening-primrose  (Oenothera) . 

Thistle 

Clarkia 

Yellow  beeflower 

Purple  beeflower 

Coldenia — 

Brickellweed 

do 

( Waterleaf  family) 

B  ind  weed 

Tickseed 

Bugseed 

Hawksbeard 

do 

(Borage  family). 

do 

do... 

Water  damason. 

Larkspur 

Brody 

Saltgrass 

Seepweed  (Suaeda) 

do 

Whitlowgrass 

Wild-rye 

Giant  wild-rye 

Dune  wild-rye 

Beardless  wild-rye 

Whisperingbells 

Fleabane 

do- _..- 

do 

do - 


Semiarid 


Kla- 
math 
Valley 


Rogue 
River 
Val- 
leys 


Co- 
lumbia 
Valley 


Arid 


Inte- 
rior 
valleys 
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Table  4. — Plants   of  the   Upper  Sonoran  Zone  in  Oregon — Continued 


Common  name 

Semiarid 

Arid 

Species 

Kla- 
math 
Valley 

Rogue 
River 
Val- 
leys 

Co- 
lumbia 
Valley 

Inte- 
rior 
valleys 

X 

...-  do.— 

do 

X 
X 

...  do....      

do 

...do 

X 

do - 

X 

do. 

X 
X 

X 
X 
X 
X 

..  do 

X 

X 

.  do....     - 

X 

X 

X 

X 

X 

X 

Qilia              

X 

X 

X 
X 
X 

do 

...do 

...do 

do 

.do 

Qlycyrrhiza  lepidota 

X 

X 
X 

X 

Glyptopleura  marginata.    ... 

X 

X 

X 

X 

X 

X 
X 

X 

Western  juniper 

X 

Green  molly 

Wild  lettuce.. 

X 

X 
X 

X 

X 

Stickseed 

do 

Starlily 

X 

Limnanthes  gracilis 

Meadowfoam 

X 
X 

do 

X 

X 

X 
X 
X 

..  .  do 

Lupinus  brevicaulis 

....  do 

X 

X 

laxiflorus -- 

...do 

luteolus. 

do 

X 

.    do...             

X 

X 
X 

...do 

saxosus 

...do 

do     . 

X 

.  do... 

X 

X 

Malacothrii  glabrata 

Merit zelia  albicaulis 

Desertstar 

X 

X 

laevicaulis.. .. 

Monolepis  pusilla -- 

nuttalliana 

Navarretia  breweri 

(Phlox  family) 

Nicotiana  attenuata 

X 

Sodaweed 

Orobanche  calif ornka 

X 

X 

X 

comosa .. 

ludoviciana 

Desert,  hronmrappi 

hymenoides 

do 

X 

Ozytheca  dendroidea . .  

Pachylophus  ca  nescens .  _ 

Evening-primrose. 

X 
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Table  4. — Plants  of  the  Upper  Soiwran  Zone  in  Oregon — Continued 


Common  name 

Semiarid 

Arid 

Species 

Kla- 
math 
Valley 

Rogue 
River 
Val- 
leys 

Co- 
lumbia 
Valley 

Inte- 
rior 
valleys 

White  pentstemon 

X 

X 

X 

X 
X 

Blue  pentstemon --- 

Purple  pentstemon— _  

X 

Threadleaf 

X 

X 

X 

Phlox 

do 

..do 

X 

X 

X 

X 
X 

X 

X 
X 

X 

X 

X 
X 
X 
X 

..  do 

X 

X 

do... 

X 

X 

X 

Bee  sage.- - 

X 

Desert  gooseberry 

X 

X 

X 

X 

X 

do.. 

Skunkbush 

X 

X 

X 

California  coneflower 

X 

Dock 

X 
X 
X 

Coyote  willow.. 

Oreasewood 

Nasturtium 

Nevada  bulrush 

Western  bulrush 

Skullcap 

Groundsel... 

Desert  cress 

Cutleaf  nightshade 

X 
X 

Tansymustard 

Cordgrass 

Orange  globemallow 

X 

do.. 

do 

Alkali  sacaton 

X 
X 

X 

Sand  dropseed 

Speargrass 

Tansy.. 

F.v«ning-priinrnsR 

X 

do.. 

do 

Gray  horsebrush 

X 

Smooth  horsebrush  

Spiny  horsebrush 

X 
X 
X 

White-flowered  mustard.   

Desert  mustard 

Valley  mustard 

Sandspurry -.. 

X 
X 

Townsend  daisy 

Brody.. 

X 

Nettle 

X 

Violet 

X 
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Table  o. — Plants  of   the   Transition  Zone  in   Oregon 


[No.  55 


Species 


Abies  grandis 

Abronia  acutalata 

latifolia — 

Acer  macrophyllum 

circinatum 

A  chips  triphylla 

Adenocaulon  bicolor 

Agoseris  apargioides 

retrorsa 

Agropyron  spicatum 

Agrostis  pallens 

Allium  douglasii 

Alnus  oregona 

tenuifolia 

Amelanchier  florida 

Anemone  deltoides 

Antennaria  dimorpha 

geyeri — 

stenophylla 

Aplopappus  lanuginosus . . 

nanus -- 

stenophyllus 

Arabis  cusickii 

hirsuta 

holboellii 

Arbutus  menzieaii 

Arctostaphylos  columbiana. 

patula 

tomentosa 

uva-ursi — - 

Arenaria  tenella 

congesta 

Arnica  fulgens 

Artemisia  arbuscula 

frigida 

suksdorfii 

tripartita 

Astragalus  agrestis 

arrectus 

collinus 

misellus 

sclerocarpus 

reventus 

succumbens 

Atriplex  patula  littoratis... 

Baccharis  pilularis 

Balsamorhiza  sagitiata 

Berberis  aquifolium 

nervosa 

repens — 

Betula  fontinalis ... 

Bromus  brizaeformis 

pacificus 

rubens 

Calamagrostis  aleutica 

rubescens 

Calochortus  macrocarpus.. 

purdyi 

Carum  oreganum. — 

Castanopsis  chrysophylla.. 
Castilleja  miniata  dixoni... 
Ceanothus  integerrimus — 

prostratus 

sanguineus 

velutinus... — 

Cercocarpus  ledifolius 

Chamaebat  ia  foliolosa 

Cirsium  foliosum 

lanceolatum -- 

remotifolium 

Clarkia  rhomboidea 

Claytonia  siberica. -. 

diffusa 

Clematis  hirsviissima 

Coelopleurum  longipes 

Collinsia  grandiflora 

Conioselinum  gmelini 

Convolvulus  soldanella 

Cornus  nuttallii 

occidentalis. 

stolonifera 


Common  name 


Great  silver  fir -. 

Pink  sand  verbena 

Yellow  sandverbena 

Oregon  maple 

Vine  maple 

Vanillaleaf 

Woods  composite 

Sheeplettuce 

-__-do.- 

Bluebunch  wheatgrass 

Redtop 

Wild  onion 

Red  alder 

Mountain  alder 

Serviceberry 

Windflower 

Pussy  toes 

__..do 

.___do 

Ooldenweed 

__._do 

do 

Rockcress 

Hairy  rockcress 

Rockcress 

Madrone 

Hairy  manzanita 

Green  manzanita 

Woolly  manzanita 

Bearberry 

Sandwort 

do 

Arnica 

Low  sagebrush.. 

Estafiata 

Beach  sagebrush 

Threeleaf  sagebrush 

Milkvetch 

....do 

-..do. 

....do 

....do 

.--.do 

_..-do 

Fat-hen 

Kidneywort --. 

Balsamroot 

Oregon  hollygrape. 

Longleaf  hollygrape 

Creeping  hollygrape 

Western  birch;  red  birch. 

Bromegrass 

do 

do 

Reedgrass 

do 

Purple  mariposa 

White  mariposa 

Eppaw 

Golden  chinquapin 

Indian  paintbrush 

Deerbrush 

Mahala-mat. 

Oregon  tea-tree- 

Snowbrush 

Mountain-mahogany 

Bearmat 

Leafy  thistle 

Bull  thistle 

Slender  thistle 

Clarkia 

Springbeauty 

do 

Clematis 

Wild  parsnip 

Collinsia 

Wild  carrot 

Shore  morning-glory 

Pacific  dogwood 

Western  dogwood 

Red-osier  dogwood 


Coast 
strip 


Humid 


Semi- 
arid 


Arid 
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Table  5. — Plants  of  the  Transition  Zone  in  Oregon — Continued 


45 


Species 


Corylus  californica 

Crataegus  columbiana 

douglasii -_- 

Crepis  gracilis 

Cuscuta  salina  squamigera..- 

Dclphinium  troiliifolium 

Disporum  oregonum 

smithii 

Dodecalheon  conjugens 

latifolium 

Drosera  rotundifolia 

Dryopteris  spinulosa  dilatata. 

Echinopanax  horridum 

Elymus  arenarius  mollis 

Empetrum  nigrum 

Erigeron  aureus 

corymbosus 

gtaucus 

poliospermus... 

Eriogonum  heracleoides 

latifolium 

niveum 

nudum 

ovalifolium 

stetlatum 

sphaerocephalum 

Eriophorum  chamissonis 

Eryngium  arliculatum 

Erythronium  giganteum 

Festuca  idahoensis 

megalura 

occidentalis 

Fragaria  chiloensis 

Franseria  chamissonis 

bipinnatiflda 

Frasera  nitida 

speciosa 

Fraxinus  oregona 

Fritillaria  lanceolata 

pudica 

Gaillardia  aristata 

Galium  asperrimum 

cymosum 

multiflorum 

arrya  fremontii 

elliptica 

Gaultheria  shallon 

Gentiana  oregana 

sceptrurn 

Geranium  viscosissimum 

Geum  oregonense 

macrophylluni 

Gilia  aggregata 

bicolor 

capitata 

Isptalea 

harknessii 

Glehnia  littoralis 

Godetia,  amoena 

quadrimlnera 

Grindelia  integrifolia 

nana. 

Helianthella  douglasii 

Heuchera  micrantha 

ovalifolia 

Hieracium  longiberbe 

Holcus  lanatus 

Hookera  coronaria 

douglasii. -- 

Horkelia  fusca 

Hydastylus  brachypus 

Hydrophyllum  tenuipes., 

Hymenopappus  filifolius 

Iris  tenax 

Jaumea  carnosa 

Juncus  covillei 

effusus 

falcatus 

lescurii 

orthophyllus 


Common  name 


C  alif ornia  hazel 

Columbia  hawthorn- 
Black  hawthorn 

Hawksbeard 

Dodder 

Thinleaf  larkspur. . . 

Fairybells 

do 

Shootingstar 

do. 


Roundleaf  sundew . . 
Mountain  woodfern. 

Devilsclub 

Ryegrass 

Crowberry 

Yellow  fleabane 

Flat-top  fleabane 

Beach  fleabane 

Fleabane 

(Buckwheat  family) . 

do 

do 

do 

do 

do 

do 

Cotton-sedge 

Eryngo 

Troutlily 

Blue  bunch  fescue... 

Foxtail  fescue 

Westernfescue 

Chiloe  strawberry- _- 

Beach  bur-sage 

Silky  bur-sage 

Green  gentian 

Deertongue 

Oregon  ash 

Checkerlily 

Yellow  missionbells. 

Gaillardia 

Bedstraw 

.—do 

do 

Silktassel 

do 

Salal 

Oregon  gentian 

B  lue  gentian 

Sticky  geranium 

Avens 

do 

Scarlet  gilia 

Bicolor  gilia 

Globe  gilia 

Slender  gilia 

Harkness  gilia 

Beach-celery 

M  orning-  primrose  _ . . 

do 

Gumplant 

Little  gumplant 

Little  sunflower 

Alumroot 

do 

do 

Velvet  grass 

Harvest  brody 

Douglas  brody 

Brown  horkelia 

Golden-eyed-grass 

Waterleaf 

Woolly  composite.. . 

Oregon  iris 

(Composite) 

Rush 

do 

do 

do... 

do.. 


Coast 
strip 


Humid 


Semi- 
arid 


Arid 
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Species 


Common  name 


Coast 
strip 


Humid 


Semi- 
arid 


Arid 


Juniperus  occidentals _. 
scopulorum 

Kelloggia  galioides 

Lactuca  pulchella 

spicata 

Larix  occidentatis. 

Lathyrus  littoralis 

maritimus - 

oregonensis. 

palustris 

pauciflorus 

rigidus -- 

polyphyllus 

Ledum  columbianum... 

Lepidium  dictyotum 

Leptotaenia  minor 

Libocedrus  decurrens 

Ligusticum  apiifolium.. 

Lilaeopsis  occidentatis... 

Linum  digynum. - 

lewisii 

Lilhospermum  ruderale. 

Lomatium  com 


gormam. 
donnellii. 


macrocarpum 

nevadense 

vtriculatum 

Lupinus  albicaulis 

leucophyllus 

littoralis 

nanus  apricus 

ornatus 

polyphyllus.. _-- 

rivularis 

sulphureus 

Madronella  odoratissima. 

Melica  bulbosa 

spectabilis — 

Mertensia  nutans 

Micromeria  chamissonis . 

Mimulus  dentatus 

Mitella  caulescens 

Myrica  californica 

Navarretia  breweri 

squarrosa 

Norta  altissima 

Opulaster  opulifolius 

pauciflorus 

Orthocarpus  castilloides.. 

kispidus -. 

luteus 

pusillus 

Osmaronia  cerasiformis.  . 

Osmorhiza  divaricata 

Oxalis  oregana 

trilliifolia 

Parrya  menziesii 

Pentacaena  ramosissima. 

Pentstemon  aridus 

cusickii 

erianthus 

fruticosus 

Peramium  decipiens 

Phacelia  heterophylla 

ramosissima 

Phlox  longifolia... 

viscida.. 

Picea  sitchensis 

Pinuscontorta.. 

lambertiana 

ponderosa 

Pinus  sp 

Piperia  michaeli 

Plantago  maritima 

subnuda 

Platystigma  oreganum... 

Poa  conflnis 

cusickii 

howelliu„ 


Western  juniper 

Rocky  mountain  juniper_ 

Kelloggia 

Lettuce 

....do 

Western  larch... 

Beach  pea 

Shore  pea 

Oregon  pea 

Marsh  pea. 

Small-flowered  pea 

Low  pea 

Tall  pea 

Labrador-tea 

Peppergrass 

Wild  parsley 

Incense-cedar 

Loveroot 

Creeping  parsley 

Yellow  flax 

Blue  flax 

Puccoon 

Biscuit-root 

do 

do 


.do. 
.do. 
.do. 


Bluebonnet;  lupine 

Bluebonnet 

....do 

....do 

..--do 

....do 

.-..do 

.-..do- 

Wild  mint 

Oniongrass 

Purple  oniongrass 

Bluebells 

Yerba-buena 

Monkeyflower 

Bishops  cap 

Waxmyrtle 

Yellow  skunkweed 

Blue  skunkweed 

Mustard 

Ninebark 

do 

Painted  orthocarpus 

Pale  orthocarpus 

Yellow  orthocarpus 

Little  orthocarpus 

Osoberry 

Aniseroot 

Woodsorrel. 

do 

Purplecress 

Sandmat 

Beardtongue.. 

do 

do 

do 

Rattlesnake-plantain 

Curlybloom 

do 

Longleaf  phlox 

Sticky  phlox 

Sitka  spruce 

Shore  pine 

Sugar  pine.. 

Ponderosa  pine 

Willamette  Valley  pine- 
Piper  orchid 

Sea  plantain 

Smooth  plantain.. 

Oregon-poppy — 

Bluegrass 

do 

do 
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Table  5. — Plants  of  the  Transition  Zone  in  Oregon — Continued 


Species 


Poa  macrantha 

nevadensis 

sandbergii 

vaseyochloa 

Polygonum  paronychia 

parryL. .. 

polygaloides 

Polypodium  occidentals- -. 

scouleri 

Polystichum  munitum 

Populus  angustifolia 

trichocarpa 

trichocarpa  hastata 

Potentilta  anserina 

blaschkeana .. 

gracilis 

nuttallii - 

Prunus  emarginata 

emarginata  villosa 

Pseudotsuga  taxifolia  .  . 

Psoratea  physodes 

Pteridium  aquilinum  pubescens. 

Ptiloria  tenuifolia 

Pyrola  bradeata 

picta 

Pyrus  diversifolia . 

Quamasia  leichtlini-.. 

guamash... - .. 

Quercus  chrysolepis 

densiflora 

garryana 

kelloggii 

Ranunculus  delphinifolius 

occidentalis 

oreganus 

orthorhynchus 

platyphyllus. 

Rhamnus  purshiana 

Rhododendron  californicum 

Rhus  diversiloba 

Ribes  cognatum 

cereum 

divaricatum 

irriguum 

lobbii 

sanguineum 

Romanzoffia  unalaskensis 

Rosa  gymnocarpa 

nutkana... 

nutkana  macdougali 

pisocarpa 

rubiginosa 

Rubus  leucodermis 

laciniatus 

macropetalus 

parviflorus 

spectabilis 

strigosus 

Rumex  maritimus  fueginus 

Sagina  crassicaulis 

Salicornia  pacifica 

Salix  cordata 

geyeriana 

lasiandra 

lasiandra  caudata 

hookeriana 

piperi 

scouleriana 

sessilifolia 

Sambucus  caerulea 

callicarpa 

Sanicuta  bipinnatifida 

howellii. 

menziesii 

Saxifraga  Columbiana 

oregana 

Schizonotus  discolor 

Scirpus  microcarpus 

validus 

Scribneria  bolanderi 


Common  name 


Bluegrass 

do 

„..do.._ 

....do 

Polygonum 

....do - 

do... 

Western  polypody.. 

Scouler  polypody 

Hollyfern 

Narro  wleaf  cottonwood.  . 

Black  cottonwood 

Arrowhead  cottonwood.  . 

Silverweed 

Rough  cinquefoil 

Slender  cinquefoil _ 

Nuttall  cinquefoil 

Bitter  cherry. 

....do.... 

Douglas  fir 

California- tea 

Eaglefem 

Chicory 

Winterlettuce 

do 

Oregon  crab. 

Camas 

do 

Qoldencup  oak 

Tanbark  oak 

Oregon  white  oak 

California  black  oak 

Buttercup 

do — - 

do- 

do -— 

do.. 

Cascara 

Coast  rhododendron 

Poison-oak 

Umatilla  gooseberry 

Wax  currant... 

Coast  gooseberry— 

Rock  gooseberry 

Pioneer  gooseberry.- 

Winter  currant 

Romanzoffia 

Wild  rose 

do 

do 

do - 

Sweetbrier... — . 

Blackcap -. 

Cutleaf  blackberry 

Dewberry 

Thimbleberry 

Salmonberry 

Red  raspberry 

Coast  dock... 

Pearlwort 

Glasswort 

Heartleaf  willow 

Geyer  willow 

Black  willow — 

Whiplash  willow- 

Hooker  willow 

Piper  willow 

Scouler  willow 

Velvet  willow 

Blueberry  elder 

Redberry  elder 

Purple  snakeroot 

Howell  snakeroot 

Gambleweed 

Saxifrage 

do 

Oceanspray  (Holodiscus) . 

Bulrush 

do 

Scribner  grass 


Coast 
strip 


Humid 


Semi- 
arid 


Arid 
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Sedum  douglasii- 

leibergii 

spathulifolium 

Senecio  cymbalarioides 

exaltatus 

fastigiatus.. 

howellii _ . 

serra 

Sidalcea  campestris 

hendersonii 

oregana -- 

Silene  scouleri 

spaldingii 

Solidago  glutinosa 

elongata 

missouriensis 

Sophia  incisa 

Spiraea  corymbosa 

douglasii 

Statice  arctica 

Stipa  coiumbiana 

occideTitalis 

Struthiopteris  spicant 

Symphoricarpos  albus 

mollis 

Synthris  rotundifoiia 

rubra 

Tanacetum  huronense 

Taxus  brevijolia 

Tellima  grandiflora 

parviflora 

tenella 

Thuja  plicata 

Tissa  macrotheca 

marina 

Tonella  collinsioides 

Trientalis  latifolia 

Trifolium  douglasii 

cyathiferum 

hallii 

macrocephalum 

tridentatum 

Tsuga  heterophylla 

Vmbellularia  calif ornica 

Vaccinium  ovatum 

parvifolium 

uliginosum  mucronatum 

Vagnera  ampUxicaulis  brachystyla . . 

sessilifolia 

Valerianella  congesta 

anomala 

samolifolia 

Vicia  gigantea 

Viola  howellii 

langsdorfii 

nuttallii 

nuttallii  praemorsa 

orbiculata 

sempervirens 

Wyethia  angustifolia 

amplezicaulis 


Common  name 


Stonecrop 

....do. 

....do 

Groundsel 

....do 

....do 

....do 

....do 

Mallow 

....do 

....do 

Catchfly 

....do 

Goldenrod 

....do 

....do 

Tansymustard 

White  meadowsweet.  _. 

Pink  meadowsweet 

Arctic  thrift 

Columbia  needlegrass.. 

Western  needlegrass 

Deerfern 

Snowberry 

do 

Synthyris 

do 

Tansy 

Pacific  yew 

Fringecup 

do 

Little  fringecup 

Giant  arboritae 

Sandspurry 

do 

Tonella 

Starflower 

Douglas  clover 

Cup  clover 

Clover 

B  ighead  clover 

Tomcat  clover 

Western  hemlock 

California-laurel 

Box  blueberry 

Red  whortleberry 

Bog  blueberry 

False  Solomonseal 

do 

Little  valerian 

do 

do 

Vetch. 

Blue  violet 

do 

Yellow  violet 

do 

do 

do 

Mule-ears 

do. 


Coast 
strip 


Humid 


Semi- 
arid 


Arid 
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Table  6. — Plants  of  the  Canadian  Zone  in  Oregon 
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Species 

Common  name 

Cas- 
cades 

Siski- 
you 

Blue 
Moun- 
tains 

S  teens 
Moun- 
tains 

Rocky 
Moun- 
tains 

X 

White  fir 

X 
X 

X 
X 

X 

X 
X 
X 
X 
X 
X 
X 

X 

Red  fir 

X 
X 

X 
X 

X 

..do 

X 

X 

X 
X 
X 
X 
X 

.do 

X 

do 

X 
X 
X 

X 
X 
X 
X 

X 
X 
X 

Little  barberry.  .  

X 

X 

do 

X 
X 
X 
X 
X 
X 
X 
X 
X 

do 

X 
X 
X 

X 

X 

Turtlehead 

X 

Bugbane 

Cinna  latifolia..  

Drooping  wood  reed..  

Thistle. 

Cirsium  americanu  m 

Clematis  columbiana 

Clematis 

X 
X 

Clintonia  uni flora 

X 
X 
X 
X 

Collomia  mazama ___  ..  ... 

Goptis  laciniata. 

Goldthread 

X 

X 

.. 

Fairybells - 

Dodecatheon  alpinum .  _ 

Shootingstar ....... 

X 

X 

Drymocallis  valida . 

Drymocallis .. 

X 

Echinopanax  horridum ... 

Devilsclub ...        

X 

Eriopkyllum  lanceolatum 

Goldenyarrow 

X 

X 
X 

X 

X 

Galium  biflorum . 

Bedstraw .  

X 

X 

X 

do 

Oilia  nuttallii 

Nuttall  gilia .. 

X 
X 
X 
X 
X 
X 
X 

Alumroot 

Hydrophyllum  albifrons 

Waterleaf 

Rush 

X 

X 
X 
X 
X 

X 

Mountain  jnnippr 

X 

Kelloggia ._ 

Lilium  washingtonianum 

Washington  lily 

Linnaea  borealis _     . 

Twinflower 

X 

X 
X 
X 
X 

Lonicera coerulea ._ 

Sweetberry  honeysuckle 

involucrata 

Bearberry  honeysuckle 

X 
X 
X 
X 

X 

Lupinus  andersoni 

Bluebonnet;  lupine 

do 

X 

X 
X 
X 
X 
X 
X 
X 

X 

do 

Mertensia  subcordata _. 

Bluebells _    ___  .. 

X 
X 
X 

Mimulus  lewisii.- 

Lewis  monkeyflower 

Yellow  monkeyflower . 

Blue-eyes 

X 
X 

X 

X 

primuloides 

Nemophila  breviflora... 

Myrtle  boxleaf 

X 

X 
X 

X 

Brown  peony 

Fernleaf 

do. 

do 

X 

X 
X 

Blue  pentstemon 

X 
X 

X 

X 

X 

Shrubby  pentstemon 

Crimson  pentstemon.  . 

:::::::: 

X 
X 

Phleum  alpinu  m 

Alpine  timothy 

X 

X 

X 

7209° 
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Table  6. — Plants  of  the  Canadian  Zone  in  Oregon — Continued 


Species 

Common  name 

Cas- 
cades 

Siski- 
you 

Blue 
Moun- 
tains 

S  teens 
Moun- 
tains 

Rocky 
Moun- 
tains 

Picea  breweriana 

Brewer  spruce 

X 

X 

X 

X 

Pinus  flexilis 

Limber  pine 

monticola 

Western  white  pine 

Lodgepole  pine 

Semaphore-grass 

X 
X 
X 

X 
X 
X 

X 
X 

X 

Pleuropogon  refractus 

Poa  kelloggii _  _  

Polemoniumcarneum...  .  

Polemonium. 

occidentale .  .  _ 

do 

X 

X 

Polygonum  kelloggii 

Polygonum 

Golden  aspen 

Balsam  poplar 

X 
X 

X 

X 

balsamifera.. 

Potentilla  drummondii 

Cinquefoil 

X 

X 
X 

Pyrola  secunda 

X 
X 
X 
X 

X 
X 

Pyrus  sitchensis 

Quercus  sadleriana 

Deer  oak 

Ribes  binomin atum 

X 
X 
X 

triste 

Drooping  currant 

X 

X 

X 

marshallii 

Marshall gooseberrv.      .  ... 

Rubus  nivalis. 

X 

Rudbeckia  occidentalis 

X 

X 
X 
X 

Sambucus  melanocarpa 

Blackbead  elderberry 

X 
X 
X 

Sanguisorba  latifolia 

Saxifraga  rufidula. _     

Saxifrage ...  

Sedum  obtusatum ._.___ 

X 

Senecio  triangularis 

Groundsel . 

X 

X 
X 
X 

do 

X 

Catchfly 

Slenderlily 

Twistedstalk 

X 

X 
X 

X 

Stenanthium  occidentale 

Streptopus  ampleiifolius 

Thermopsis  montana 

Golden  pea  _  _    

X 
X 
X 

Thlaspi  glaucum 

Trautvelteria  grandis 

Bigleaf . 

X 

X 

Trientatis  arctica 

Trifolium  plumosum 

Pussy  clover . 

X 

howellii 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 

X 

Tsuga  heterophylla. 

Western  bog  blueberry 

X 
X 
X 
X 
X 
X 

macrophyllum 

Grouse  whortleberry 

Valerian 

Valeriana  sitchensis  scouleri      

Snowy  false-hellebore 

G  reen  false-hellebore 

Rayless  cranberrybush 

Viburnum  pauciflorum 

Viola  purpurea.  . 

X 
X 

X 

X 

Xerophyllum  tenax 

Beargrass 

Table  7. — Plants  of  the  Hudsonian  Zone  in  Oregon 


Species 

Common  name 

Cas- 
cade 
Moun- 
tains 

Blue 
Moun- 
tains 

X 
X 
X 
X 
X 

S  teens 
Moun- 
tains 

Rocky 
Moun- 
tains 

Far 

North 

X 
X 
X 

X 

X 

Agoseris  gracilens 

Sheeplettuce... 

alpestris 

do 

Agrostis  humilis 

Mountain  redtop  .. 

X 

Allium  macrum 

Wild  onion 

validum 

Swamp  onion.  _ 

X 

X 

Alnus  sinuata 

X 

X 
X 

X 

X 

Aplopappus  greenei 

Goldenweed 

Aguilegia  flavescens 

Columbine. ..  .. 

X 

Arabis  drummondii 

Rockcress .  . 

X 
X 

platysperma _. 

do 

Sandwort 

Arenaria  capillaris 

X 

pumicola .     _ 

do 

X 

X 
X 
X 
X 

Arnica  latifolia 

X 
X 
X 

longifolia 

do 

Artemisia  tilesii 

X 

Aster  engelmanni 

Aster .  

foliaceus  frondeus 

do 

X 
X 
X 

X 

X 
X 

integrifolius 

do 

Astragalus  hookerianus 

B  alloonpod 

X 
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Tabue  7. — Plants   of   the   Hudsonian  Zone   m   Oregon. — Continued 


Species 

Common  name 

Cas- 
cade 
Moun- 
tains 

Blue 
Moun- 
tains 

Steens 
Moun- 
tains 

Rocky 
Moun- 
tains 

Far 
North 

Athyrium  alpestre  americanum 

X 
X 
X 

X 

X 

X 
X 

X 

White  marshmarigold 

Elkslip 

X 
X 
X 
X 
X 

X 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

X 

do 

Chamaecyparis  nootkatensis .. 

X 

Turtlehead 

X 
X 
X 
X 
X 
X 

Cryptogramma  acrostichoid.es .. 

X 
X 

X 

X 
X 

do          .    

X 
X 

X 
X 

...do 

X 
X 
X 
X 
X 

X 

X 

do 

X 
X 
X 
X 

do        

X 

do 

do 

X 

X 

(Buckwheat  family) .. 

do 

X 

X 

..  do 

X 
X 
X 
X 
X 

Eriophorum  polystachyon 

X 

C  reeping  wintergreen 

Gilia    

X 
X 

X 
X 

X 
X 

X 
X 
X 
X 
X 

X 

Smooth  alumroot.   . 

X 

do 

X 
X 
X 

Juniperus  communis  sibirica 

Kalmia  polifolia  microphylla   

X 

X 

Rocky  Mountain  kalmia 

X 

X 

X 
X 

X 
X 

....  do 

X 

X 

X 

Alpine  bluebonnet . .  

X 
X 
X 

X 
X 
X 

X 

X 

do. 

X 
X 
X 
X 
X 

X 

X 
X 
X 
X 

do 

X 

....  do 

X 
X 
X 

X 

....  do... 

..  do 

X 
X 

X 
X 

X 

X 
X 
X 
X 
X 
X 
X 

X 
X 

do 

Mountain  polemonium 

X 

X 

X 

X 
X 

Camas 

X 

Woollyleaf 

X 

Ranunculus  alismellus 

Buttercup 

X 

do 

X 
X 

X 
X 
X 
X 

X 

X 

X 
X 

montigenum . 

Gooseberry  currant 
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Table   7. — Plants   of   the   Hudsoniwn   Zone   m   Oregon — Continued 


Species 

Common  name 

Cas- 
cade 
Moun- 
tains 

Blue 
Moun- 
tains 

Steens 
Moun- 
tains 

Rocky 
Moun- 
tains 

Far 
North. 

Downy  dewberry..  .  

X 

X 
X 

Salix  lemmoni .  __  

Lemmon  willow 

X 
X 

X 

X 

X 

do 

do 

X 
X 
X 

do... 

X 

odontophytta. 

do 

X 

do 

X 
X 
X 

X 
X 
X 

....  do 

X 

Catchfly 

X 
X 
X 
X 

X 
X 
X 
X 

X 

X 

X 

X 

X 

X 

Boglily 

Mountain  hemlock 

Timberline  whortleberry 

Grouse  whortleberry 

X 

X 

X 

Rayless  cranberrybush 

X 

X 

....  do 

X 

X 

X 

Table  8. — Plants  of  the  Arctic-Alpine  Zone  in  Oregon1 


Species 

Common  name 

Cas- 
cade 
Moun- 
tains 

Blue 
Moun- 
tains 

Steens 
Moun- 
tains 

Rocky 
Moun- 
tains 

Arctic 

Achillea  alpina 

X 

X 

X 
X 

X 
X 
X 
X 
X 

X 

x 

rossae 

Ross  redtop 

Alsine  borealis 

Starwort ... 

X 
X 

Anemone  hudsoniana...     

Windflower.  

Pussy  toes 

X 
X 
X 

Antennaria  media 

X 
X 
X 

lanala 

Aplopappus  lyallii 

do.. 

Arenaria  aculeata 

Sandwort..     .. _. 

nuttallii 

do 

X 

X 
X 
X 

X 

X 
X 
X 

sajanensis ..  

do 

verna _  

do 

X 

Arnica  parry i _.  

Arnica.. 

Aster  andersoni.  

Mountain  aster 

Timber  line  aster . 

X 
X 

alpigenus...  ... . 

Athyrium  alpestre  americanum 

Alpine  lady  fern.. 

X 

X 

Campanula  scabrella 

Alpine  bellflower.. 

X 

X 

Cartiamine  bellidifolia 

Clavtonia  meparrhiza . 

X 

X 

Collomia  debilis 

X 

Crepis  nana _  

X 
X 
X 

X 

X 
X 

Banthonia  intermedia...  . 

Oatgrass 

X 

\ 

X 

Dodecatheon  Jeffrey  i 

Douglasia  laevigata . 

Draba  lemmoni .  

X 

X 

do 

X 

nemorosa 

do.. 

X 
X 

Dry  as  octopetala 

X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 

Epilobium  alpinum 

Alpine  willowweed 

Purple  willowweed 

Tall  willowweed 

X 

X 

delicatum 

Erigeron  acris  debilis 

Fleabane 

compositus. 

do 

compositus  trifidus 

do. 

salsuginosus 

do. 

X 

X 

X 

1  Taken  in  part  from  Piper  (1906)  and  in  part  from  lists  of  plants  collected  or  identified  in  the  field  by  the 
writer  and  checked  by  Morton  E.  Peck.  At  best  the  list  is  fragmentary,  but  the  species  are  so  grouped  as 
to  show  the  relationship  of  the  Blue  Mountain  and  Steens  Mountain  flora  to  that  of  both  the  Cascades  on 
the  west  and  the  Rocky  Mountains  on  the  east. 
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Table  8. — Plants  of  the  Arctic- Alpine  Zone  in  Oregon — Continued 


Species 


Eriogonum  coryphaeum 

piperi 

Erilrichium  howardi 

Fesluca  ovina  brachyphylla. 

viridula 

Oenliana  calycosa 

Gilia  debilis 

nuttallii 

Hieracium  gracile 

Hulsea  nana 

Ivesia  gordoni 

Juncus  mertensianus 

parryi 

subtriflorus 

Leptarrhena  amplexifolia... 

Lewisia  columbiana 

nevadensis 

triphylla 

Lomatium  angustatum 

Lutkea  pectinata 

Mimulus  alpinus 

rubellus 

Oxyria  digyna. 

Pedicularis  contorta 

Pentstemon  menziesii 

menziesii  davidsoni 

Phacelia  sericea 

Phleum  alpinum 

Phlox  diffusa 

douglasii 

Phyllodoce  glanduliflora 

Polygonum  davisiae 

minimum 

newberryi 

viviparum 

Potentilla  flabellifolia 

dissecta 

Pulsatilla  occidentalis 

Ranunculus  eschschoUziL . . 

suksdorfii 

Salix  nivalis 

Saxifraga  bongardi 


tolmiei 

Seirpus  caespitosus 

Senecio  fremontii 

Sibbaldia  procumbens. 

Sieversia  rossii 

Silene  acaulis 

suksdorfii 

Smelowskia  calycina.. 
Spraguea  multiceps... 

umbellata 

Thlaspi  alpestre 

Trisetum  spicatum 

Veronica  alpina 


Common  name 


(Buckwheat  family) . 

do 

Moss-forget-me-not . 

Alpine  fescue 

Greenleaf  fescue 

Gentian 

Alpine  gilia 

Nuttall  gilia 

Hawkweed 

Alpine  hulsea 

Chipmunk  tail 

Rush 

....do 


.... do- 
Sax  ifrage... 

Columbia  bitterroot. 
Nevada  bitterroot... 
Threeleaf  bitterroot. 

Biscuitroot 

Mountainmat 

Alpine  mimulus 

Red  mimulus 

Mountain-sorrel 

Fernleaf 

Pentstemon— 

.do. 


Curlybloom 

Mountain  timothy 

Phlox 

do 

Cream  mountainheath. 

Polygonum.. 

do 


do 

do 

Cinquefoil. 
.do. 


American  pasqueflower. 

Buttercup 

do 

Snow  willow 

Saxifrage 

do. 

..  —  do 

Sedge 

Groundsel 

Sibbaldia 

Sieversia 

Moss  campion 

Mountain  campion 

Arctic  crucifer 

Pussypaws 

do 

Alpine  pennycress 

Spike  trisetum 

Alpine  speedwell 


Cas- 
cade 
Moun- 
tains 


Blue 
Moun- 
tains 


Steens 
Moun- 
tains 


Rocky 
Moun- 
tains 


Arctic 
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MAMMALS  OF  OREGON 

AN  IMPORTANT  NATURAL  RESOURCE 

Since  the  advent  of  the  white  man,  the  mammal  life  of  Oregon 
has  been  an  important  factor  in  the  development  of  the  State,  as  it 
had  been  for  ages  before  in  maintaining  the  original  native  popula- 
tion. The  quest  of  valuable  furs  brought  hardy  pioneers  into  the 
region,  and  the  abundance  of  game  enabled  them  to  live  and  carry  on 
extensive  explorations  that  yielded  a  valuable  knowledge  of  the 
country  and  its  resources.  As  man  and  domestic  animals  filled  the 
more  fertile  parts  of  the  country,  the  abundance  of  native  life  de- 
creased; but  in  many  parts  of  the  State  the  game  and  fur-bearing 
animals  still  have  a  high  value  and  can  be  maintained  in  reasonable 
numbers.  Other  forms  of  life  destructive  to  game,  livestock,  poultry, 
and  crops  must  be  controlled  and  kept  within  reasonable  bounds, 
while  many  of  the  useful  species  need  careful  protection  and  encour- 
agement. The  merely  harmless  but  interesting  forms  of  small 
mammals  may  have  a  real  value  of  interest  and  education  that  should 
not  be  overlooked  in  our  human  economy.  Whatever  may  be  our 
attitude  toward  the  native  wildlife,  our  course  should  be  guided  by 
a  full  knowledge  of  all  of  the  species,  their  physical  characters,  dis- 
tribution, natural  or  controlled  abundance,  natural  habits,  and  as 
far  as  possible  their  relations  to  our  own  lives  and  industries. 

The  object  of  the  present  report  is  not  only  to  give  as  full  informa- 
tion as  possible  on  all  of  the  mammals  of  Oregon,  but  to  give 
information  that  will  enable  others  to  go  ahead  with  future  studies 
based  on  present  knowledge,  until  far  better  means  for  understand- 
ing, appreciating,  managing,  and  controlling  our  native  fauna  are 
attained. 

A  sequence  of  species  has  been  adopted  that  brings  many  of  the 
more  important  animals  ahead  of  the  smaller  and  more  obscure  kinds, 
and  while  not  entirely  in  systematic  order,  this  sequence  seems 
logical  for  practical  use. 

Both  common  and  scientific  names  of  the  species  are  given,  as  well 
as  native  Indian  names  wherever  possible,  some  of  which  eventually 
may  well  replace  our  names  of  less  satisfactory  application.  Some 
of  the  native  names  were  obtained  direct  from  the  Indians;  others 
are  quoted  from  manuscripts  or  publications  as  indicated  by  initials 
of  the  writers.2 

Most  of  the  measurements  of  the  mammals  are  in  millimeters  as 
taken  in  the  field  by  collectors  and  include  total  length,  from  tip  of 
nose  to  tip  of  tail  vertebrae  in  a  straight  line ;  length  of  tail  from  tip 
of  vertebrae  to  base  with  tail  held  straight  at  right  angles  to  back; 
hind  foot  from  tip  of  heel  to  tip  of  longest  claw  with  toes  held 
straight;  and  length  of  ear  from  the  inner  notch  at  base  to  tip, 
unless  otherwise  stated. 


2  Vernon  Bailey,  W.  H.  Dall,  George  M.  Dawson,  David  Douglas,  Luther  J.  Goldman, 
George  Bird  Grinnell,  Lewis  and  Clark,  Maximilian  Prince  of  Wied.  C.  Hart  Merriam, 
George  Suckley,  J.  K.  Townsend. 
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Weights  are  given  in  grams  for  the  small  mammals,  and  pounds 
and  ounces  for  the  larger  species. 

The  reports  of  the  numbers  of  the  larger  mammals  estimated  to 
inhabit  the  various  districts  of  the  national  forests  (table  9),  while 
rarely  showing  actual  counts,  are  based  on  careful  observations  made 
throughout  the  year  by  rangers  and  supervisors  and  are  the  best 
records  available  of  the  numbers  present  on  the  forest  areas.  The 
national  forests  of  Oregon  cover  nearly  half  the  State  and  support 
much  more  than  half  the  large  game  animals.  The  records  are 
especially  valuable  as  showing  year  by  year  the  approximate  increase 
or  decrease  of  the  species  and  as  affording  a  basis  for  intelligent 
control  efforts,  or  regulation  of  hunting.  The  annual  game  census 
of  the  Forest  Service,  district  6,  for  1929,  which  has  been  selected 
because  the  data  for  that  year  are  the  most  nearly  complete  for  the 
various  classes,  gives  the  number  of  licensed  hunters  on  the  forests 
as  25,873;  the  number  of  mule  deer  killed  by  hunters  as  2,864;  black- 
tailed  deer,  1,768;  elk,  89;  and  black  bear,  538.  The  report  gives 
7,113  deer  and  19  elk  killed  by  predatory  animals. 

Other  notes  of  interest  in  the  report  are  3,201  coyotes  killed  on 
the  forests  by  Biological  Survey  hunters,  85  by  forestry  officials,  and 
3,043  by  local  hunters  and  trappers.  Of  bobcats,  295  are  reported 
taken  by  the  Biological  Survej'  hunters,  12  by  forestry  officials,  and 
1,369  by  local  trappers.  Of  mountain  lions,  9  are  credited  to  the 
Biological  Survey  hunters,  1  to  forestry  officials,  and  134  to  local 
hunters. 

Elk,  deer,  antelope,  sage  grouse,  and  porcupines  are  reported  to 
be  increasing. 

Predatory  animals  are  reported  as  generally  decreasing  in 
abundance. 
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ANNOTATED  LIST  OF  SPECIES 


ORDER  ARTIODACTYLA:  HOOFED  MAMMALS 

Family  BOVIDAE:   Cattle,  Sheep,  and  Goats 

BISON  BISON  OREGONUS  Bailey 

Oregon  Bison,  or  Buffalo;  Goo'-choo  or  Goot'tsoo  of  the  Piute  (C.  H.  M.)  ; 
Goo'-choo  of  the  Pit  River  Indians  (C.  H.  M.)  ;  Tit-petse-quotsu  of  the 
Piute  at  Burns  ( V.  B.)  ;  Yuho  of  the  Klamath  (C.  H.  M.) 

Bison  bison  oregonus  Bailey,  Biol.  Soc.  Wash,  Proc.  45:  47-48,  1932. 

Type. — Skull  and  skeleton,  collected  at  Malheur  Lake,  Oreg.,  by  Geo.  M. 
Benson,  November  1931. 

General  description. — Similar  in  characters  to  Bison  bison  bison  of  south- 
western Texas,  but  slightly  larger,  with  relatively  longer  and  straighter 
and  less  abruptly  tapering  horn  cores,  indicating  wider  and  straighter  horns 
of  a  somewhat  larger  animal. 
The  rostrum  or  arch  formed 
by  the  upper  premaxillary 
bones  is  slightly  longer  and 
relatively  narrower  than  in 
southern  specimens ;  interpter- 
ygoid  fossa  wider  and  larg- 
er ;  auditory  inflations  smaller 
than  in  typical  Texas  skulls ; 
molars  larger.  No  external 
characters  are  or  can  ever  be 
known  as  the  form  is  long 
extinct.  The  cranial  charac- 
ters distinguishing  it  incline 
somewhat  toward  those  of  the 
much  larger  athabascae  but 
are  no  nearer  to  it  on  the  one 
hand  than  to  southern  Texas 
specimens  on  the  other. 

Distribution  and  habi- 
tat.— Buffalo  once  inhab- 
ited eastern  Oregon  in 
considerable  abundance 
(fig.  7).  On  November  1, 
1826,  Ogden  (1910,  p. 
2(17)  in  charge  of  a  large 
party  of  trappers  pene- 
trated the  interior  of  Oregon  to  Harney  Lake,  which  he  graphically 
describes,  and  he  notes  in  his  journal,  "  Buffalo  have  been  here  and 
heads  are  to  be  seen." 

In  1873,  O.  C.  Marsh  found  the  bones  of  a  buffalo,  much  decom- 
posed but  perfectly  characteristic,  on  Willow  Creek  in  the  south- 
eastern foothills  of  the  Blue  Mountains,  which  would  mean  some- 
where between  the  present  towns  of  Vale  and  Ironside  (J.  A,  Allen, 
1876a,  p.  119). 

In  1915  W.  F.  Schnabel  gave  to  the  Biological  Survey  an  old  horn 
of  a  buffalo  picked  up  near  Cow  Creek  Lake,  Malheur  County,  Oreg., 
the  preceding  summer,  and  he  told  E,  A.  Preble  of  a  skeleton  in  a 
cave  several  miles  southwest  of  Jordan  Crater.  In  a  later  letter 
dated  March  21,  1916,  Schnabel  wrote : 

I  went  to  the  cave  for  the  buffalo  skeleton  and  it  was  gone.  I  have  found 
two  more  heads  on  the  Owyhee  River  and  they  are  there  to  this  day.     The 


Figure  7. — Range  of  buffalo,  Bison  bison  oregonus,  in 
Oregon  and  adjoining  States,  with  border  line  of 
original  range.      Spots  indicate  actual  records. 
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old  chief  Yakima  Jim,  about  110  years  old,  told  me  that  when  he  was  a  boy 
there  were  lots  of  buffalo  around  the  Cow  Creek  Lakes  country,  but  he  says 
they  were  all  killed  during  a  hard  winter. 

Under  date  of  April  29,  1916,  Schnabel  wrote : 

The  last  time  old  chief  Yakima  Jim  was  at  my  ranch  was  in  1889  or  there- 
abouts. He  told  me  the  last  of  the  buffalo  were  killed  during  a  hard  winter 
when  the  snow  was  so  deep  they  could  not  get  grass  and  that  a  good  many 
tumbled  over  the  high  bluffs  on  the  Owyhee  River.  I  know  where  there  are  two 
skulls  near  the  Owyhee  River.  Mr.  Riley  M.  Horn,  who  has  a  cow  ranch 
on  the  Owyhee  back  of  my  old  ranch  at  the  Cow  Lakes  can  show  you  where 
they  are.  The  horn  I  have  mailed  you  today  was  found  about  30  yards  from 
the  Caldwell  and  Jordan  Valley  stage  road  near  the  Ditton  Ranch  on  Cow 
Creek  in  1915.  This  horn  is  in  good  condition,  but  thin  and  apparently  from  a 
young  bull. 

In  a  still  later  letter,  October  30,  1916,  Schnabel  wrote  from  Cald- 
well, Idaho: 

I  have  just  returned  from  a  trip  to  my  old  cattle  ranch  at  Cow  Creek 
Lakes.  Where  the  creek  has  washed  a  channel  about  6  feet  deep  I  found  a 
buffalo  head  imbedded  in  the  old  lake  formation  about  4  feet  below  the  surface. 
The  horns  had  been  carried  away  and  the  skull  is  very  old  and  fragile. 

A  letter  received  in  1917  from  R.  M.  Horn,  referred  to  by  Schnabel, 
states  that  he  had  found  several  buffalo  skulls  at  different  places  in 
eastern  Oregon  during  the  previous  18  or  20  years. 

In  1826  Ogden  (1909,  p.  355)  and  in  1834  Townsend  (1839, 
p.  82  ff.)  recorded  buffalo  ranging  west  across  southern  Idaho  to  the 
Malad  River,  and  Homaday  gives  their  range  as  along  both  sides  of 
the  Snake  River  west  to  the  Fishing  Falls  (1889,  p.  383).  This 
brings  them  within  historic  time  close  to  the  eastern  line  of  Oregon, 
but  they  soon  after  vanished  from  Idaho,  as  they  had  evidently  disap- 
peared from  Oregon  before  the  white  man  could  take  a  hand  in  their 
destruction. 

In  1921  fragments  of  buffalo  bones  mixed  with  those  of  deer,  ante- 
lope, and  cattle  were  found  in  the  open  mouth  of  Malheur  Cave,  a 
large  volcanic  tunnel  about  18  miles  southeast  of  Malheur  Lake. 
Various  large  animals  and  in  recent  years  cattle  had  evidently  used 
this  open  tunnel  as  shelter  from  storms,  and  the  debris  near  the 
mouth  included  many  broken  bones.  While  partly  protected  from  the 
weather,  the  bones  were  in  a  mass  of  moist  earth  and  still  had  a 
fresh  and  sound  appearance  indicating  no  great  age.  A  few  pieces 
of  jaws  containing  molar  teeth,  a  long  dorsal  process  of  a  cervical 
vertebra,  and  some  other  bones  brought  back  were  identified  by  J.  W. 
Gidley  and  O.  P.  Hay,  of  the  United  States  National  Museum,  as 
unmistakably  buffalo. 

William  Renwick,  of  Folly  Farm,  recently  told  of  finding  a  fairly 
complete  buffalo  skull  in  Barren  Valley,  east  of  the  Steens  Moun- 
tains, in  1907,  and  A.  E.  Brown,  on  his  ranch  near  Malheur  Cave, 
says  that  James  Muse  found  buffalo  skulls  on  his  place  in  the  tules 
at  the  west  end  of  Malheur  Lake  in  1884.  Brown  saw  the  skulls  and 
was  sure  they  were  buffalo. 

Early  in  December  1930,  L.  E.  Hibbard  at  Burns  took  the  writer 
to  the  office  of  R.  M.  Duncan,  who  had  three  buffalo  skulls,  recently 
picked  up  on  the  dry  bed  of  Malheur  Lake.  An  old  bull  and  a  cow 
skull  he  had  promised  to  a  friend  in  Portland  for  the  Oregon  State 
Museum,  but  he  gave  the  writer  the  skull  of  a  young  bull  and  told 
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where  others  could  be  found  on  the  lake  bottom.  With  Elmer  Wil- 
liams the  writer  visited  the  lake  next  day  and  obtained  9  more 
skulls,  1  contributed  by  J.  O.  Ausmus,  a  rancher  living  on  the  lake 
shore  near  the  mouth  of  Silvies  River,  who  also  showed  where  the 
best  skulls  were  to  be  found. 

During  recent  dry  years  the  water  of  Malheur  Lake  has  receded 
to  a  small  area  of  some  few  thousand  acres,  leaving  many  miles  of 
dry,  cracked,  mellow  bottom  that  was  formerly  soft  mud  to  con- 
siderable depths.  Over  this  dry  bed  white  objects,  quite  different 
from  the  thousands  of  snow  geese,  were  seen  here  and  there,  some- 
times half  a  dozen  from  one  point.  These  all  proved  to  be  buffalo 
skulls  lying  on  the  surface  of  the  ground,  and  in  every  case  where 
the  skull  had  not  been  recently  moved  the  whole  skeleton  was  found 
buried  under  it.  Evidently  the  animals  had  bogged  down  in  search 
of  water  at  some  dry  period  long  ago  when  the  water  had  receded ; 
or  else,  in  attempting  to  cross  the  lake  on  the  ice  in  winter  or  to 
get  out  to  open  water,  they  had  broken  through  and  drowned  in 
the  oozy  mud  of  the  bottom.  Generally  the  skeletons  were  scattered, 
but  in  some  natural  depressions,  that  may  have  been  regular  water- 
ing holes,  there  were  several  skeletons  close  together.  In  a  couple  of 
hours  dozens  of  skeletons  were  seen  from  which  8  of  the  best  were 
saved  and  a  box  of  10  sent  to  the  United  States  National  Museum. 

Some  of  the  skulls  were  fairly  complete  with  full  sets  of  teeth 
in  the  jaws.  Others  were  broken  or  partly  disintegrated.  In  view 
of  the  fact  that  they  had  been  there  for  over  a  century  they  showed 
excellent  preservation.  Hundreds  of  others  have  been  seen  and 
reported,  and  many  obtained  by  local  collectors  will  give  important! 
study  material.  Thanks  to  the  efforts  of  George  M.  Benson,  of  the 
Biological  Survey,  there  are  now  two  almost  complete  skeletons 
with  good  skulls  of  large  old  bulls  in  the  Bureau's  collection.  These, 
with  many  skulls  picked  up  and  contributed  by  others,  afford  a  fine 
series  for  comparison  and  study. 

Ausmus  told  the  writer  that  many  old  pieces  of  skulls  and  unmistak- 
able buffalo  bones  had  been  found  for  years  past  in  the  tules  along 
the  lake  shore  when  the  water  was  low,  but  never  in  such  numbers  or 
in  so  good  condition  as  those  now  exposed  over  the  lake  bottom. 
Duncan  also  told  of  another  buffalo  skull  recently  taken  from  a 
spring  on  the  Double-0  Ranch  (00)  west  of  Harney  Lake,  by  Gus 
Hurlburt,  marking  the  westernmost  record  from  the  Malheur  Valley. 

In  1929  Stanley  G.  Jewett  sent  the  writer  a  piece  of  buffalo  rib 
picked  up  by  Robert  Sawyer,  of  Bend,  on  the  site  of  Old  Camp 
Warner,  near  Hart  Mountain,  on  the  east  side  of  Warner  Lake  and 
giving  the  westernmost  Oregon  record  of  buffalo  remains  so  far  made 
known.  This  is  especially  important  in  connecting  up  the  Malheur 
Valley  range  with  the  California  range. 

Merriam  (1926,  pp.  211-214)  has  traced  the  buffalo  well  into  north- 
eastern California  through  definite  and  reliable  Indian  records,  show- 
ing its  presence  only  two  generations  ago  in  the  Madeline  Plains 
country,  near  Eagle  and  Honey  Lakes,  and  in  Alturus  and  Surprise 
Valleys,  as  well  as  at  half  a  dozen  places  named  for  them  on  the 
Nevada  side  of  the  line.  Old  Indians  of  several  tribes  said  that 
their  fathers  had  killed  the  buffalo  on  their  own  territory,  and 
while  one  tribe  considered  them  permanent  residents  in  Pine  Creek 
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Valley  on  the  west  side  of  Eagle  Lake,  the  Indians  generally  believed 
that  the  buffalo  came  in  small  bands  from  farther  north.  This 
would  mean  that  they  came  in  from  Goose  Lake  and  Warner  Lake 
Valleys,  the  natural  highways  from  the  ancient  range  of  the  buffalo 
in  eastern  Oregon.  Probably  also  they  came  through  the  broad, 
open,  grassy,  and  well- watered  Quinn  River  Valley  by  way  of 
Buffalo  Creek  and  Buffalo  Spring,  Nev.,  below  McDermitt  and 
south  through  the  broad,  open  southern  end  of  the  Alvord  Valley. 

In  1916  Captain  Louis,  a  chief  of  the  band  of  Piute  Indians  near 
Burns,  and  for  several  years  a  scout  with  General  Crook,  told  the 
writer  that  there  used  to  be  buffalo  all  over  the  Malheur  Valley. 
He  thought  he  was  then  (1916)  about  70  or  80  years  old,  saying  he 
was  a  young  man,  not  married,  at  the  time  of  the  Modoc  War.  His 
grandfather,  he  said,  was  here  when  there  were  plenty  of  buffalo 
over  the  valley.  They  went  into  the  mountains  in  summer  and  came 
down  into  the  valleys  in  winter  and  were  hunted  by  the  Indians. 
He  could  remember,  when  a  boy,  seeing  some  of  the  very  old  men 
with  much-worn  buffalo  skins  as  robes,  and  he  found,  he  said,  buffalo 
bones  and  horns  in  Malheur  Lake  when  it  was  unusually  low.  His 
grandfather  had  told  him  about  the  buffalo  going  away.  The  In- 
dians followed  them  east  to  Crane  Creek,  to  Malheur  River,  and 
then  across  Snake  River,  over  to  the  Bannock  country.  He  thought 
they  left  here  about  100  years  ago,  but  was  not  very  clear  in  his 
dates.  The  Indians  still  have  a  song  calling  the  buffalo  to  "  come 
back,  come  back,  and  do  not  go  away  again."  They  sing  it  with  the 
drum  as  they  dance  and  try  to  keep  alive  the  flickering  flame  of 
ancient  hunting  lore. 

It  seems  probable  that  these  buffalo,  which  at  one  time  were  able 
to  maintain  an  existence  among  purely  primitive  people,  were  forced 
to  withdraw  before  the  horseback  Indians  even  before  deadly  fire- 
arms came  into  general  use  among  them.  Lewis  and  Clark  found 
horses  abundant  among  the  Nez  Perces  in  1805 ;  and  in  1814  Fran- 
chere  (1904,  p.  339),  while  among  the  Umatilla  Indians  of  the 
Columbia  River,  said: 

They  are  almost  always  seen  on  horseback  and  are  in  general  good  riders. 
They  pursue  the  deer  and  penetrate  even  to  Missouri  to  kill  buffalo,  the  flesh 
of  which  they  dry  and  bring  it  back  on  their  horses  to  make  their  principal 
food  during  the  winter. 

The  Territory  of  Missouri  of  that  time  was  of  course  no  farther 
distant  than  what  is  now  western  Montana  and  but  little  farther 
than  the  Malheur  Lake  section  from  which  the  buffalo  had  probably 
already  disappeared. 

Even  after  most  of  the  buffalo  had  gone  from  Idaho  the  Oregon 
Indians  followed  them  beyond.  On  October  13,  1843,  Fremont 
(1845,  p.  174)  was  overtaken  near  the  Malheur  River  by  a  party  of 
Cayuse  Indians  returning  from  a  buffalo  hunt  to  the  Rocky  Mountains. 

There  is  no  question  that  only  a  few  generations  back  buffalo 
covered  in  considerable  numbers  many  of  the  large  valleys  of  south- 
eastern Oregon  and  that  they  disappeared  after  the  introduction  of 
horses  among  the  Indians  and  before  many  firearms  were  obtained. 
A  thrilling  page  of  history  seems  to  be  missing,  when  red  hunters 
first  mounted  on  horses  learned  their  power  to  overtake  and  kill  with 
comparative  ease  and  certainty  big  game  as  well  as  their  less  for- 
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tunate  enemies.     The  balance  of  nature  was  disturbed  almost  as 
much  by  the  advent  of  horses  as  by  that  of  gunpowder. 

It  is  an  interesting  fact  that  buffalo,  once  native  to  Oregon,  will 
thrive  if  returned  to  suitable  valleys,  but  in  even  these  great  open 
valleys  such  dangerous  and  migratory  animals  must  be  restrained 
by  strong  fences.  Although  the  Oregon  subspecies  is  extinct  the 
plains  species  is  no  longer  in  danger  of  extermination.  There  is  an 
abundance  available  for  breeding  purposes.  They  are  hardy  and 
prolific,  and  there  is  no  reason  why  Oregon  should  not  have  buffalo 
steaks  and  buffalo  robes  as  well  as  a  good  showing  of  one  of  our 
most  interesting  forms  of  native  wildlife. 

[OREAMNOS  AMERICANUS  AMERICANUS   (Blainvuxe)2" 

Mountain  Goat  ;   White  Goat  ;   White  Buffalo  ;   Pieyanin   of  the  Klikitnt 
(Charubreau)  ;  Koknik  of  the  Wasco 

Ovis  montanus  Ord,  Guthrie's  Geog.,  2d  Amer.  ed.,  p.  292   (description  on  pp. 
309-310),  1815,  earliest  name  but  preoccupied  by  Ovis  montanus  the  moun- 
tain sheep. 
R[upicapra]    americana   Blainville,   Bull.    Sci.    Soc.    Philomath,    Paris,   p.    80, 

1816. 
Mazama  dorsata  Rafmesque,  Amer.  Monthly  Mag.  2:44,  1817  (Renaming  Ovis 

montanus  Ord). 
Oreamnos  Rafinesque,  Amer.  Monthly  Mag.  2 :  44,  1817. 
Oreamnos  montanus  Merriam,  Science  (n.  s.)  1:19,  1895. 

Oreamnos  americanus  americanus  (Blainville)  Hollister,  Biol.  Soc.  Wash.  Proc. 
25:  185-186,  1912. 
(All  based  on  Ord's  Ovis  montanus  after  Lewis  and  Clark.    Rafinesque's  genus 
Mazama  apparently  applies  to  a  Mexican  deer;  his  Oreamnos  seems  to  be 
the  earliest  generic  name  available  for  the  mountain  goat.) 
Type   locality. — "  Cascade   Range   near   the   Columbia   River   in   Oregon   or 
Washington."     This  refers  merely  to  the  place  near  which  Lewis  and  Clark 
saw  their  skins  and  the  blankets  woven  of  their  wool  among  the  Indians. 

General  characters. — Not  a  true  goat,  buffalo,  or  antelope,  but  structurally 
nearest  to  the  Old  World  antelopes,  with  which  it  agrees  in  permanent  hollow 
sheathed  horns,  similar  to  those  of  the  chamois,  one  of  its  nearest  relatives. 
Size  considerably  larger  than  the  mountain  sheep;  form  low  and  heavy,  high 
over  the  shoulders  with  stout  neck  and  large  head ;  tail  a  mere  rudimeut ;  legs 
heavy  and  strong;  feet  large  with  heavy  hoofs  and  small  secondary  hoofs 
(dewclaws)  on  all  four  feet;  horns  black,  small,  slightly  recurved,  with  annular 
bases  and  smooth,  sharp  points ;  hairy  coat  long,  with  coarse  mane,  beard,  and 
chaps  and  fine  dense  wool  over  rest  of  body ;  color  normally  pure  white  all  over 
except  black  horns,  hoofs,  nose,  lips,  and  eyelids. 

Measurements. — A  large  male  from  British  Columbia  collected  by  E.  A. 
Preble :  Total  length,  1,740  mm  ;  tail,  100 ;  hind  foot,  360.  Weights  of  large  males 
have  been  estimated  at  300  to  500  pounds.  A  large  male  killed  west  of  North 
Yakima,  Wash.,  was  reported  by  A.  S.  Harmer  as  8  feet  3  inches  from  tip  of 
nose  to  tip  of  tail;  horns  10  inches;  weight  507  pounds  (Outdoor  Life,  1915, 
p.  459). 

Distribution  and  habitat. — White  goats  do  not  now  and  perhaps 
never  did  inhabit  Oregon,  but  they  have  been  so  often  reported  from 
the  State  that  some  explanation  seems  necessary.  In  the  original 
description  of  the  species  in  1815  Lewis  and  Clark  in  their  journal 
notes  reported  them  along  the  lower  Columbia  Kiver  in  1804  and 
1805  and  say: 

We  have  seen  only  the  skins  of  these  animals  which  the  native  dress  with 
the  wool  and  the  blankets  which  they  manufacture  from  the  wool. — They  live 
in  great  numbers  on  the  chain  of  mountains  forming  the  commencement  of 
the  wooded  country  on  the  coast  (the  Cascades)  and  passing  the  Columbia 
between  the  falls  and  the  rapids. 


2a  Hypothetical. 
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Later,  Orel,  as  ignorant  as  Lewis  and  Clark  of  the  real  range  of 
the  animal,  credited  it  to  both  Washington  and  Oregon,  and  he  was 
followed  by  Richardson  (1889),  J.  K.  Townsend  (1839),  Suckley  and 
Gibbs  (I860),  Grinnell  and  Fannin  (1890),  Hornaday  (1906),  and 
even  G.  S.  Miller  in  1924. 

Goats  are  still  common  on  Mount  Saint  Helens  and  the  Goat  Rocks 
half  way  between  Mount  Rainier  and  Mount  Adams,  and  they  have 
been  reported  in  comparatively  recent  times  from  the  north  slopes 
of  Mount  Adams  in  Washington.  So  far  as  known,  however,  there 
is  no  authentic  record  of  their  occurrence  south  of  the  Columbia 
River  in  Oregon  in  recent  years.  The  discovery  of  their  bones  in 
cave  deposits  near  Mount  Shasta  in  northern  California,  by  John  C. 
Merriam  et  al.  in  1903 (Sinclair,  1904,  f.  18)  is  evidence  that  they 
once  ranged  this  far  south,  and  it  is  not  improbable  that  in  the  days 
of  Lewis  and  Clark  they  may  have  occupied  Mount  Hood  and  perhaps 
other  snowy  peaks  of  the  Cascades  in  Oregon.  Hood,  Jefferson, 
Three  Sisters,  and  several  other  peaks  of  the  range  are  perfectly 
adapted  to  mountain  goats ;  and  the  fact  that  before  the  introduction 
of  domestic  sheep,  they  were  the  only  animals  except  dogs  with  warm 
woolly  fleeces,  may  well  account  for  a  receding  range  in  a  region  well 
occupied  by  a  primitive  native  people.  Now  their  fine  woolly  fleeces 
are  in  less  demand,  and  they  might  easily  be  protected  on  the  higher 
peaks  of  Oregon  where  they  would  form  a  most  interesting  and 
attractive  feature  of  wildlife. 

A  record  of  mountain  goats  occupying  the  Blue  Mountains, 
made  by  Lee  R.  Dice,  cannot  be  ignored,  although  it  seems  very 
doubtful.  He  says :  "Goats  are  reported  by  Floyd  Kendall  [Forest 
Ranger  on  the  Imnaha]  to  have  occurred  at  one  time  in  the  Blue 
Mountains  of  Washington  but  they  are  now  absent  from  the  region  " 
(1919,  p.  %1 ) .  On  the  Washington  end  of  the  Blue  Mountains  there 
is  no  suitable  country  for  goats,  but  in  the  high  peaks  of  the 
Wallowas,  the  southern  section  of  the  Blue  Mountains  in  Oregon, 
they  would  find  ideal  range  and  might  well  thrive  if  once  established. 
They  have  also  been  reported  from  the  Seven  Devils  Mountains  of 
Idaho,  just  across  the  Snake  River  Canyon  from  the  Blue  Mountains, 
but  this,  too,  is  a  doubtful  record  as  the  animals  are  now  not  posi- 
tively known  nearer  than  the  Sawtooth  Mountains  of  central  Idaho. 
Still  there  is  the  possibility  that  in  earlier  times  they  may  have 
occupied  the  high  peaks  of  both  the  Seven  Devils  and  the  Wallowas. 
Further  evidence  on  this  point  should  be  sought. 

If  mountain  goats  ever  ranged  in  this  corner  of  Oregon  it  would 
naturally  be  the  Montana  form,  Oreamnos  aTnericanm  missoulae 
(Allen),  described  from  the  mountains  north  of  Missoula  and  rang- 
ing througout  the  Bitterroots  and  mountains  of  central  Idaho. 

So  often  have  the  female  or  young  male  mountain  sheep  with 
slender,  curved  horns  been  mistaken  for  mountain  goats  during  the 
spring  season,  when  the  faded  winter  coats  at  a  distance  appear 
almost  white,  that  goat  records  must  be  fully  verified  to  be  reliable. 
While  many  such  records  appear  in  literature  of  mountain  goats 
south  to  the  borders  of  Mexico,  the  present  range  of  the  species  is 
known  to  reach  south  in  the  Rocky  Mountains  only  to  central  Idaho 
and  in  the  Cascades  to  southern  Washington.] 
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OVIS  CANADENSIS  CANADENSIS   Shaw 


Rooky  Mountain   Bighorn  ;   Mountain   Sheep  ;   Emah-ki-kini  of   the   Black- 
feet  (G.  B.  G.) 

Ovis  canadensis  Shaw,  Naturalists  Miscellany  15 :  test  to  plate  610,  1804. 

Type  locality. — Mountains  on  Bow  River,  near  Exshaw,  Alberta. 

General  characters. — Large  for  a  sheep ;  head  and  skull  massive,  with  heavy 
coiled  wrinkled,  permanent,  horns  in  the  old  males  (pis.  15  and  16)  ;  females 
with  small,  slender,  slightly  curved  horns;  tail  a  mere  rudiment,  dewclaws 
present  on  all  4  feet;  hair  coarse,  smooth,  and  dense  in  winter  coat  with  a 
mere  trace  of  fine  wool  concealed  close  to  the  skin,  short  and  harsh  in  summer. 
Summer  pelage  dark  gray  or  slaty  drab  all  over  except  a  large  white  patch 
covering  rump,  white  stripes  down  back  of  hind  legs  from  rump  patch  to  heels, 
short  white  stripes  down  back  of  front  legs  and  small  whitish  areas  on  front 
and  back  of  belly,  around  nose,  and  on  ears;  tail  and  line  along  back  dark 
brown.     In  winter,  pelage  light  gray  fading  to  lighter  gray  in  spring. 

Measurements. — Adult  female  from  type  region  in  Alberta:  Total  length, 
1,540  mm;  tail,  46;  foot  140.  Male  from  same  region:  Total  length,  1,580; 
tail,  98;  foot,  410.     Upper  tooth  row  in  typical  male  canadensis  81  to  86. 

Distribution,  and  habitat. — These  sheep  of  the  high  peaks  are 
represented  in  the  Biological  Survey  collection  by  one  skin  of  the 
fine  old  ram,  from  the  Wallowa  Mountains  above  Wallowa  Lake, 
taken  about  1890  and  presented  by  Harzinger  of  La  Grande  to 
Stanley  G.  Jewett,  in  1923,  for  the  Bureau's  collection.  There  is  no 
skull,  but  the  skin  is  complete  and  in  fairly  good  condition,  taken 
evidently  in  late  summer  or  early  autumn  while  in  the  dark  sum- 
mer coat.  In  color  and  pattern  the  skin  agrees  perfectly  with  the 
typical  Ovis  canadensis  canadensis  from  Alberta  in  comparable 
pelage,  dark  slaty  drab  all  over  except  the  large  white  rump  patch, 
white  stripes  from  rump  patch  down  back  of  legs  to  heels,  short 
white  stripes  down  back  of  front  legs,  and  a  little  soiled  whitish  on 
front  and  back  of  belly  and  around  nose  and  ears.  The  little  stump 
of  a  tail  is  brown,  and  a  brown  line  from  it  along  the  back  completely 
divides  the  white  rump  patch  above.  No  measurements  are  possible, 
but  in  size  the  skin  and  hoofs  seem  to  equal  those  of  comparable 
specimens  of  typical  canadensis.  The  only  skull  seen  from  the  Blue 
Mountain  region  is  a  fragment  of  cranium  with  horn  cores  picked 
up  on  the  Wenaha  River,  and  contributed  to  the  Biological  Survey 
collection  by  W.  H.  Kendall.  So  far  as  it  shows  characters  this 
skull  agrees  with  canadensis  rather  than  with  O.  c.  calif  orniana. 

In  the  Blue  Mountain  section  sheep  have  held  out  longer  than 
elsewhere  in  the  State,  and  there  only  may  be  found  a  few  (fig.  8). 
In  1889  the  carcass  of  a  dead  sheep  was  found  on  the  side  of  Straw- 
berry Butte  and  up  to  1915,  the  writer  was  told,  old  horns  were 
occasionally  found  there,  although  no  sheep  had  been  known  there 
for  many  years.  In  the  Baker  Range  there  seems  to  be  no  record 
of  their  recent  occurrence,  although  they  were  said  to  have  formerly 
occupied  these  snowy  peaks. 

In  1897  C.  Hart  Merriam  was  told  that  sheep  had  formerly  oc- 
cupied Strawberry  Butte  and  the  Green  Horn  Mountains,  and  that 
one  had  been  killed  within  5  miles  of  Austin  in  1895. 

In  1897  they  still  occupied  the  high  ridges  among  the  Wallowa 
Mountains  in  considerable  numbers.  In  September  of  that  year  the 
writer  found  their  tracks  above  timber  line  along  the  ridges  above 
Aneroid  Lake  and  saw  one  fine  old  ram  lying  down  in  a  grassy 
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basin  far  below  but  still  among  banks  of  permanent  snow.  When 
next  in  these  mountains  in  1915  he  saw  tracks  of  only  domestic 
sheep,  but  was  told  that  a  few  of  the  wild  species  could  still  be 
found  in  the  most  inaccessible  places  and  on  some  of  the  high  ledges 
along  the  rim  of  the  Snake  Kiver  Canyon. 

The  same  year  Jewett  reported  a  few  sheep  remaining  on  the 
headwaters  of  the  Minum  River  and  on  the  divide  toward  Aneroid 
Lake.  One  sheepman  told  him  of  seeing  13  head  in  July  of  that 
year,  and  another  had  seen  their  tracks  on  the  trail  between  East 
Eagle  Creek  and  the  Minum.  Further  information  indicated  a 
small  bunch  of  sheep  ranging  on  the  rough  divide  between  the 
canyons  of  the  Imnaha  and  the  Snake  Rivers  east  of  the  Cloverdale 
crossing. 

In  1924  the  Forest  Service  reported  45  and  in  1925,  43  sheep  on 
the  Wallowa,  National  Forest.  In  1927  Jewett  estimated  a  possible 
number  of  50  sheep  in  this  last  herd  in  the  State. 

In  1927  the  Forest  Service  reported  40  on  the  Wallowa  National 
Forest;  in  1928,  45;  in  1929,  50;  in  1930,  60;  in  1931,  61;  in  1932,  60; 
and  in  1933,  50. 

An  effort  was  made  to  protect  these  remnants  of  vanishing  species, 
and  a  State  game  preserve  was  created  to  include  the  scattered 
bands,  but  it  was  later  abandoned. 

The  Wilderness  area,  recently  established  by  the  Forest  Service 
to  include  the  higher  part  of  the  Wallowa  Mountains,  may  serve 
to  rescue  these  splendid  animals  from  extermination  if  it  does  not 
encourage  an  overabundance  of  mountain  lions  and  bobcats,  their 
greatest  enemies  next  to  man.  Coyotes,  too,  will  penetrate  to  the 
open  country  above  timber  line  in  the  hope  of  feasting  on  mountain 
mutton,  but  with  a  proper  check  on  predatory  species  it  should  be 
possible  to  bring  back  the  bighorns  to  adorn  again  these  inspiring 
mountains. 

Their  summer  range  is  practically  all  on  the  Wallowa  and  Whit- 
man National  Forests,  but  in  winter  they  descend  to  the  canyon 
walls  of  the  Snake  River  and  Imnaha  Canyons,  where  especial  pro- 
tection should  be  afforded  and  careful  restrictions  provided  to  keep 
them  from  contracting  diseases  of  domestic  sheep.  With  proper 
management  this  last  remnant  of  one  of  Oregon's  most  valuable  and 
interesting  forms  of  big  game  could  be  increased  and  extended  to 
other  suitable  areas  in  the  State.  Left  alone  to  take  their  chances 
the  end  will  soon  be,  as  in  the  rimrock  sheep,  complete  disappearance. 

OVIS   CANADENSIS  CALIFORNIANA  Douglas 

Rimrook  Sheep;  Lava-bed  Sheep;  Tsnoon  of  the  Warm  Springs  Indians  at 
The  Dalles ;  Quoipa  of  the  Piute  at  Burns 

Oris  californianm  Douglas,  Zool.  Jour.  4:  332,  1829. 

Type  locality.—"  Falls  of  the  Columbia  ",  near  the  mouth  of  the  Deschutes 
River. 

General  characters. — Size  about  the  same  as  canadensis,  horns  generally 
more  spreading  and  open,  less  closely  coiled  (pi.  17),  upper  molar  series  longer 
and  heavier,  nasal  bones  averaging  wider.  Coloration  unknown  except  from  im- 
mature and  much-faded  skins  from  the  Steens  Mountains,  but  these  show 
extensive  areas  of  white  which  with  the  general  pale  colors  suggest  the  desert 
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SIX-YEAR-OLD    RAM    IN    GLACIER    NATIONAL    PARK. 

Showins  the  heavy,  upright  horns  of  typical  Ovis  canadensis  (courtesy  of  the  National  Park  Service). 
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B 


B17244;    B17243;    B4626M :    B4G25M 


Heads    of    Old    Rams    of    the    Rimrock    Sheep    From    Eastern    Oregon, 
Showing  Typical  Low  Wide  horns. 

A,  From  Lava  Caves  west  of  Tule  Lake,  just,  below  the  California  line;  B,  from  Niggerrock  Canyon,  Mal- 
heur County  (south  of  Vale);  C,  from  Hampton  Butte,  Crook  County. 
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sheep  farther  south.  Upper  molar  series  85  to  90  mm  in  old  rams  against  81 
to  86  in  typical  canadensis.    No  body  measurements  known. 

History  of  the  name  "  Oms  calif  orni  anus." — On  Sunday,  August  27, 1826,  David 
Douglas  on  his  way  down  the  Columbia  River  from  Walla  Walla  to  Fort  Van- 
couver traveled  to  a  point  15  miles  below  the  mouth  of  the  Deschutes  River. 
Earlier  in  the  day  at  the  "  Great  Falls  of  the  Columbia  ",  which  he  locates  about 
6  miles  east  of  The  Dalles,  he  procured  the  horns  of  a  mountain  sheep  from  an 
Indian  and  tried  to  barter  for  the  skin  of  one  of  these  animals  which  the 
Indian  was  wearing  as  a  shirt.  Three  years  later  these  horns  and  his  notes  on 
this  skin  furnished  the  foundation  for  his  description  of  Ovis  calif omianus, 
which  he  reported  as  "said  to  be  found  in  subalpine  regions  of  Mts.  'Wood' 
[sic].  St.  Helens,  and  Vancouver,  but  more  numerous  in  the  mountainous 
districts  of  the  interior  of  California." 

From  his  journal  it  is  evident  that  Douglas  never  saw  a  mountain  sheep 
alive  and  his  information  in  regard  to  their  range  was  all  second-hand  and 
more  or  less  at  fault.  It  is  not  improbable  that  the  horns  which  became  the 
type  of  the  species  were  taken  within  a  mile  of  where  he  procured  them.  The 
subalpine  range  may  have 
been  borrowed  from  the  nar- 
rative of  Finley,  of  Spokane, 
who  described  to  him  the 
range  of  the  northern  Rocky 
Mountain  form  from  the  high 
ranges  east  of  there  and 
promised  to  try  to  get  a  speci- 
men for  him.  His  attribut- 
ing their  range  to  Mount 
Hood,  Mount  St.  Helens,  and 
Mount  Adams,  where  no  one 
has  found  them  since  seems 
very  questionable,  as  the 
heavy  winter  snowfall  would 
permit  only  a  short  summer 
occupation  of  the  high  parts 
of  these  peaks.  On  the  other 
hand,  well  into  the  present 
generation,  mountain  sheep 
have  been  common  along  the 
canyon  walls  of  the  Des- 
chutes    River     to     near    its 

mouth,  and  before  the  days  of  rifles  they  undoubtedly  followed  the  terraced 
lava  walls  of  the  Columbia  River  Valley  at  least  on  the  Oregon  side,  both 
above  and  below  the  mouth  of  the  Deschutes  River. 

In  fact,  on  December  8,  1825,  about  9  months  before  Douglas  found  his 
specimens,  one  of  the  hunters  of  Peter  Skene  Ogden  killed  a  sheep  in  the  rough 
little  range  of  mountains  about  40  miles  south  of  The  Dalles  still  known  as  the 
"  Mutton  Mountains  ",  and  after  crossing  to  the  east  side  of  the  Deschutes  River 
Canyon  near  the  mouth  of  Warm  Springs  Creek  a  few  days  later  Ogden  reported 
a  fine  herd  of  sheep  but  "  too  swift  for  us  "  (1909,  pp.  31,0,  31,2). 

On  February  4  of  the  following  winter,  Ogden  reports  four  sheep  killed  near 
the  headwaters  of  Burnt  River  (1909,  p.  352).  On  January  1,  1827,  somewhere 
in  the  Klamath  Lake  section  not  definitely  located  he  reports  a  "  goat  killed  ", 
and  on  May  30  of  the  same  year  somewhere  in  the  Warner  Lake  country  he 
says :  "An  ibex 2b  killed  today  and  a  young  one  taken  alive.  I  shall  feed  it  on 
mare's  milk  until  we  reach  Fort  Vancouver"   (1910,  pp.  212,  219). 

Distribution  and  habitat. — Originally  mountain  sheep  inhabited 
every  canyon,  cliff,  and  lava  butte  as  well  as  many  of  the  rough  lava 
beds  of  Oregon  east  of  the  Cascade  Mountains  (fig.  8).  They  were 
common  until  recent  years  in  the  Steens  and  Warner  Mountains  and 
are  still  found  in  the  Wallowa  Mountains  and  along  the  canyon 


Figure  8. — Range  of  Rocky  Mountain  bighorn  and 
Oregon  bighorn  in  Oregon  :  1,  Ovis  canadensis 
canadensis;  2.  O.  c.  calif  omiana.  Type  locality 
circled. 


2b  The  names  "  goat  "  and  "  ibex  "  were  undoubtedly  applied  to  the  female  and  young 
male  sheep,  names  that  are  frequently  misapplied  to  the  animal  even  at  the  present 
day. 
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walls  of  the  Imnaha  River.  In  the  Biological  Survey  collection  are 
about  15  specimens,  all  more  or  less  imperfect,  of  heads  and  horns 
and  bones  picked  up  at  or  near  Fossil,  Maupin,  Hampton,  Sheephead 
Mountains,  Pine  Mountains,  Ureka  Station,  Adel,  Steens  Mountains, 
Hart  Mountain,  Crowley,  Watson  (10  miles  northwest),  Jordan 
Creek,  Nigger  Rock  Canyon,  Mahogany  Mountains,  in  South  Ice 
Cave,  40  miles  south  of  Burns,  and  near  Lower  Klamath  Lake. 

There  are  also  records  of  sheep  seen  within  the  memory  of  many 
now  living  over  most  of  the  extensive  lava  beds  and  buttes  of  eastern 
Oregon.  In  1916,  the  writer  visited  a  camp  of  Warm  Springs  In- 
dians near  The  Dalles  and  talked  with  several  of  the  older  Indians 
about  sheep.  They  knew  the  animal  very  well  and  promptly  gave 
him  its  name  as  Tsnoon.  They  said  a  long  time  ago  plenty  of  these 
sheep  lived  all  along  the  Deschutes  River  Canyon  and  in  the  rough, 
rocky  range  of  hills  south  of  Warm  Springs  shown  on  maps  as 
the  Mutton  Mountains.  The  eastern  end  of  this  range  drops  into 
the  Deschutes  Canyon  about  40  miles  south  of  The  Dalles  and  pre- 
sents lofty  terraced  walls  that  must  have  been  a  paradise  for  moun- 
tain sheep,  as  were  also  many  of  the  almost  inaccessible  lava  cliffs 
along  the  Deschutes  Canyon  up  nearly  to  Bend.  Leading  into  it 
from  the  east  is  the  similar  canyon  of  the  Crooked  River.  These 
Indians  had  never  heard  of  any  sheep  on  Mount  Hood  or  Mount 
Adams. 

In  a  pool  hall  at  The  Dalles  there  were  three  mounted  heads  of 
sheep,  said  to  have  come  from  High  Valley,  on  the  desert  east  of 
Bend.  All  were  large  heads  of  old  rams  of  the  same  general  type 
with  very  long,  wide-spreading  horns,  not  very  heavy  at  the  base, 
strikingly  different  from  the  usually  closely  coiled,  heavy-based, 
tapering  horns  of  typical  canadensis.  In  1915  Lon  Vobrath  of  Bend 
told  Jewett  of  seeing  two  mountain  sheep  in  the  Deschutes  Canyon, 
a  short  distance  above  the  mouth  of  Metolius  River  in  1885. 

From  the  John  Day  River  near  Fossil,  where  no  sheep  had  been 
known  for  50  years,  two  incomplete  skulls  were  sent  to  the  Biological 
Survey  by  O.  A.  Philbrick  in  1915  and  1918.  One  of  these  is  an  in- 
complete cranium  with  horn  cores  but  no  horns  or  teeth.  The  other 
is  a  nearly  complete  cranium  of  a  7-year-old  ram  with  good  horns 
and  most  of  the  upper  teeth  in  place.  These  heads  from  about  60 
miles  southeast  of  the  actual  type  locality  certainly  may  be  consid- 
ered typical  of  the  species.  Another  incomplete  head,  secured  at 
Maupin  by  Jewett  in  1927,  is  from  still  nearer  to  the  type  locality 
of  the  species. 

Farther  up  the  John  Day  River  on  Bridge  Creek,  Jewett  was  told 
by  old  settlers  who  came  there  in  1873  of  bands  of  50  or  more  moun- 
tain sheep  seen  in  the  John  Day  section,  but  he  did  not  learn  when 
the  sheep  had  become  extinct,  only  that  none  had  been  seen  for  a  long 
time. 

In  1916,  at  Burns,  the  writer  was  told  by  Dibble,  proprietor  of  the 
Burns  Hotel,  that  25  years  ago  mountain  sheep  were  numerous  on  all 
the  rimrock  of  the  surrounding  country,  from  Burns  to  Bend,  on  the 
rough  rim  of  Dry  Basin,  on  Glass  Mountain,  Rams  Rock,  Juniper 
Mountain,  in  the  Warner  and  Abert  Mountains,  around  Christmas 
Lake,  and  even  out  on  the  sagebrush  plains.  He  said  they  used  to 
come  down  to  the  domestic  sheep  herds  when  these  were  first  brought 
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into  this  part  of  the  State  and  that  the  old  rams  would  attack  the 
bucks  in  the  tame  herds.  The  sheep  herders  carried  guns  and  often 
shot  them  to  keep  them  out  of  the  herds.  One  of  the  cowboys  roped 
a  ram  out  on  the  desert  65  miles  southwest  of  Burns,  and  about  25 
years  before  a  ranch  owner  on  Buck  Creek  shot  a  huge  old  ram  on 
the  rimrock  close  to  his  house.  He  said  the  sheep  were  common  in 
the  lava  beds  near  Bend  and  all  along  the  Deschutes  River  Canyon. 
A  few  years  after  the  tame  sheep  came  into  the  country,  he  said, 
the  mountain  sheep  began  to  die  of  scab  and  he  thought  this  disease 
caused  their  rapid  disappearance. 

An  old  Indian,  Captain  Louis,  head  of  the  Piute  Band  near 
Burns,  told  the  writer  practically  the  same  in  regard  to  the  range 
of  the  sheep,  but  said  they  were  common  all  over  the  rimrock  of  the 
plains  country  of  eastern  Oregon  before  the  white  man  came.  He 
said  they  crossed  the  sagebrush  valleys  so  commonly  that  his  father 
used  to  hunt  them  on  horseback  with  bow  and  arrows.  He  said  they 
left  the  Steens  Mountains  in  Winter,  going  west  to  Warner  Valley 
and  Summer  Lake  and  east  to  the  desert  ranges  east  of  Alvord  Val- 
ley. Many  wintered  on  the  low  foothills  between  the  Steens  Moun- 
tains and  the  great  Alvord  Playa.  This  part  of  the  mountains  he 
called  in  his  language  Tudu  paenaque  Quoipa  tevewa — which  means, 
hills  where  the  sheep  go  in  winter.  He  said  his  people  hunted  the  ani- 
mals with  bows  and  arrows  on  the  Steens  Mountains,  where  they 
could  get  very  close  to  them  along  the  crest  of  the  range.  This 
undoubtedly  accounts  for  the  unusual  number  of  broken  obsidian 
arrow  points  scattered  over  the  top  of  this  range.  Captain  Louis 
thought  there  might  still  be  a  few  sheep  in  the  Wagontire  and 
Juniper  Mountains,  where  some  of  his  people  reported  them  in  the 
fall  of  1915,  and  that  there  might  be  a  few  still  in  the  Steens 
Mountains. 

In  1916  E.  L.  Hibbard,  of  Burns,  gave  the  writer  the  mounted 
head  and  nearly  complete  skin  of  a  2-year-old  ram  that  he  had 
killed  in  the  Steens  Mountains  in  November  1906,  and  the  incomplete 
head  and  horns  of  a  4-year-old  ram  picked  up  there.  The  writer  also 
examined  another  mounted  head  of  a  4-year-old  ram  that  he  had 
and  a  fine  pair  of  horns  of  a  10-year-old  ram,  all  from  the  Steens 
Mountains.  Hibbard  thought  at  that  time  that  there  might  be  a 
few  sheep  in  the  Steens  Mountains,  but  he  had  not  known  of  any 
since  1909,  when  a  band  of  10  and  another  of  6  had  been  seem 
Sheldon  was  told  that  one  had  been  killed  in  1911  by  Clifford  Gros- 
beck,  of  Narrows,  and  this  may  well  have  been  the  last  sheep  in  the 
Steens  Mountains  section.  In  1916  a  thorough  search  over  a  larger 
part  of  the  range  by  H.  H.  Sheldon  and  the  writer  failed  to  reveal 
any  trace  of  them.  Sheldon  carried  the  search  from  Kiger  Gorge  to 
Wild  Horse  Canyon  and  over  the  rough  Alvord  slopes  and  pockets 
for  several  days  without  finding  a  trace  of  them. 

In  1896  Merriam  and  the  writer  found  a  few  along  the  crest  of 
the  range  near  Wild  Horse  Canyon,  but  even  then  they  were  no 
longer  numerous  and  the  domestic  sheep  covered  most  of  their  origi- 
nal range  to  the  crest  of  the  mountains. 

In  the  rough  country  east  of  the  Steens  Mountains  the  sheep 
seem  to  have  entirely  disappeared,  although  there  are  occasional 
reports  of  a  few  at  some  remote  point.     On  a  trip  through  the  south- 
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eastern  part  of  the  State  in  1915,  Preble  reported  them  as  formerly 
common  in  most  of  the  rough  desert  ranges  and  on  the  canyon  walls. 
From  Jordan  Valley  he  wrote : 

Sheep  have  been  harassed  so  long  in  these  desert  ranges  that  they  have 
been  practically  gone  for  many  years  and  I  have  been  unable  to  find  any 
heads.  There  are  said  to  be  a  few  in  Red  Canyon,  in  the  Juniper  Mountains 
just  east  of  the  Oregon  line,  but  there  is  no  possibility  of  any  in  the  ranges 
north  of  here. 

Later  he  was  told  that  there  might  be  a  very  few  in  the  northern 
part  of  the  Mahogany  Mountains,  east  of  the  Owyhee  River.  On 
the  hills  in  the  rough  lava  country  about  Cow  Creek  Lake  in  the 
southern  part  of  the  Mahogany  Mountains,  he  was  told,  they  had  been 
very  common,  but  had  practically  disappeared  about  1885.  W.  F. 
Schnabel  told  him  that  they  had  evidently  died  of  some  disease, 
as  they  were  found  lying  about  everywhere.  In  a  letter  of  March 
21,  1916,  Schnabel  wrote : 

I  can  vouch  for  the  extermination  of  the  sheep.  Many  people  think  they 
were  killed  by  cowboys  and  game-hogs.  It  is  not  so.  They  all  perished  during 
the  winter  of  18S4  and  1885.  They  did  not  starve  but  were  killed  by  some 
disease.  I  found  their  carcasses  everywhere  and  grass  and  feed  were  plentiful 
in  those  days. 

H.  D.  Glover,  in  sending  some  old  heads  and  horns  of  mountain 
sheep  from  this  region,  wrote  on  February  13,  1916:  "About  the 
last  mountain  sheep  seen  around  here  was  along  in  the  nineties. 
There  were  a  great  many  here  in  the  eighties  up  to  1885." 

On  April  6,  1917,  R.  M.  Horn,  of  Nyssa,  Oreg.,  wrote : 

There  are  no  mountain  sheep  on  the  Owyhee  near  the  Duncans  Ferry  country 
nor  have  there  been  for  15  years.  They  had  a  disease  similar  to  the  scab 
that  affects  domestic  sheep  and  died  from  that  disease.  Old  settlers  tell 
me  they  believe  the  mountain  sheep  caught  the  scab  from  the  domestic  sheep 
as  they  had  never  been  known  to  have  it  before  the  domestic  sheep  brought 
it  into  the  country. 

At  Riverside  in  1916  the  winter  learned  from  Harry  Fairman 
that  two  mountain  sheep  had  been  killed  on  the  rimrock  of  the 
high  butte  just  north  of  the  station  about  1894,  but  these  were  the 
last  he  had  known  in  that  section. 

In  south-central  Oregon  the  sheep  also  disappeared  after  the  coun- 
try was  settled  by  white  men.  In  1905  James  H.  Gaut  was  told 
by  people  living  west  of  lower  Klamath  Lake  that  mountain  sheep 
had  been  numerous  on  the  lava  ridges  near  there  up  to  1885  and 
that  the  last  was  killed  in  1890.  In  1916  the  writer  secured  two 
old  heads,  one  with  horns  and  the  other  without,  from  the  lava 
beds  near  lower  Klamath  Lake,  but  could  get  no  direct  information 
on  how  long  they  had  remained  there  nor  when  the  sheep  were 
last  known  in  these  almost  impenetrable  lava  fields.  One  of  the 
Klamath  Indians  said  that,  when  he  was  a  little  boy,  his  father 
used  to  go  down  there  to  kill  them.  In  1914  Harry  Telford  wrote 
from  Fort  Klamath: 

I  could  find  no  record  of  mountain  sheep  ever  occurring  near  Fort  Klamath. 
Mr.  Reams  who  had  cattle  in  the  lava  beds  in  the  early  days  says  they  were 
plentiful  there  up  to  the  winter  of  1879  and  '80,  when  he  thinks  they  were 
winter-killed.  A  large  number  of  cattle  and  sheep  had  been  run  in  the  lava 
beds  during  the  summer  and  fall  of  1879  and  had  taken  most  of  the  feed, 
and  the  hard  winter  following  finished  them. 
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In  1888  Merriam  saw  in  a  hardware  store  in  Portland  a  mounted 
ram,  said  to  have  come  from  the  Siskiyou  Mountains,  and  more 
recently  he  was  told  by  the  Shasta  Indians  that  sheep  formerly 
occurred  on  the  Siskiyou  Mountains  and  also  on  Goosenest  and  Bogus 
Mountains  close  to  the  Oregon  line.     (1921,  p.  239.) 

In  1897  the  writer  was  told  by  settlers  that  mountain  sheep  had 
been  numerous  in  the  rocky  ridges  about  Silver  Lake  in  Lake  County, 
but  had  then  almost  disappeared.  A  few  were  said  still  to  occupy 
the  high  ridges  northeast  of  Abert  Lake. 

In  1914  Luther  J.  Goldman  made  a  trip  into  the  Warner  Moun- 
tains to  learn  if  any  sheep  remained  there.  He  was  told  by  the 
old  inhabitants  that  at  one  time  sheep  had  been  even  more  numer- 
ous than  antelope,  ranging  from  4,500  feet  altitude  in  Warner  Val- 
ley up  to  the  summit  of  Mount  Warner  (Hart  Mountain  on  recent 
maps).  Accounts  varied  as  to  when  they  were  last  seen  on  this 
mountain,  which  seems  to  have  been  their  last  stand  in  this  section. 
Some  reported  the  last  seen  as  10  years  ago,  others  as  6  years  ago, 
and  one  trapper  who  had  wintered  near  Hart  Mountain  claimed 
to  have  seen  two  rams  only  2  years  before  (1912).  Ranchers  of 
long  residence  in  the  country  told  him  that  the  cause  of  the  exter- 
mination of  mountain  sheep  was  the  close  grazing  of  the  range  by 
domestic  cattle  and  sheep,  which  left  but  scant  feed  for  the  wild 
sheep,  which  weakened  and  died  of  starvation  or  fell  an  easy  prey 
to  their  animal  enemies. 

To  anyone  who  has  followed  closely  the  history  of  the  disappear- 
ance of  our  mountain  sheep,  it  is  clear  that  they  have  been  destroyed 
by  scabies,  the  disease  commonly  known  as  scab  among  domestic 
sheep,  wherever  infected  domestic  herds  have  penetrated  the  range 
of  the  wild  species.  Like  smallpox  and  measles  among  the  early 
Indian  tribes,  scabies  swept  away  whole  bands  and  left  only  scat- 
tered bunches  that  later  succumbed  to  the  disease  or  were  finished 
by  hunters  or  predatory  animals.  Death  was  not  from  starvation, 
as  so  often  reported,  for  the  wild  sheep  can  always  find  feed  on 
steep  slopes  and  rough  cliffs  quite  inaccessible  to  domestic  herds. 
The  insidious  mites  left  on  the  bushes  and  ground  soon  become 
attached  to  the  healthy  wild  sheep  and  produced  scabby  skins,  sores, 
fever,  and  lingering  death.  Unfortunately  this  rimrock  sheep  of 
the  low  country  is  apparently  extinct,  but  some  other  form  from 
the  same  life  zones — arid  Upper  Sonoran  and  Transition — could  be 
introduced,  and,  with  proper  protection  from  infected  herds  as  well 
as  from  hunting  and  natural  enemies,  would  doubtless  thrive  here 
in  its  place. 

What  more  delightful  or  useful  adventure  could  be  imagined  than 
to  take  a  tract  of  the  roughest  lava-bed  country  in  eastern  Oregon, 
now  idle  and  worthless,  fence  a  section  with  inexpensive  coyote-proof 
fencing,  6  feet  high,  stock  it  with  a  ram  and  a  few  ewes  of  some  of 
our  native  sheep  preferably  Ovis  nelsoni  from  Nevada,  and  give  these 
noble  and  valuable  game  animals  a  chance  to  thrive  on  this  most 
favorable  range?  Old  Indians,  early  settlers,  and  a  few  big-game 
hunters  have  pronounced  the  mutton  of  mountain  sheep  far  superior 
to  that  of  any  domestic  sheep  or  of  any  other  game  animal  of  North 
America.  On  good  range  the  ewes  often  raise  twins  and  increase 
their  numbers  about  as  rapidly  as  domestic  sheep.    They  will  live 


70  NORTH    AMERICAN    FAUNA  [No.  55 

and  thrive  all  the  year  around  in  deserts  where  no  other  stock  or 
game  can,  and  with  proper  management  they  would  make  profitable 
many  areas  now  only  picturesque.  Moreover  they  would  add  to  the 
picturesqueness  of  any  rocky  range,  peak,  cliff,  or  canyon  wall,  or 
to  rough  black  lava  fields  and  sagebrush  basins  between  where  they 
would  find  just  the  food  and  shelter  to  their  liking.  Who  would  not 
enjoy  living  for  a  part  of  each  year  where  a  magnificent  old  bighorn 
could  be  seen  on  a  cliff  above  or  a  band  of  ewes  and  young  following 
a  heavy  horned  leader  up  a  terraced  wall,  bounding  upward  from 
ledge  to  ledge  to  look  back  from  the  skyline  above  ?  To  him  who  has 
the  time,  the  means,  and  vision  to  add  such  a  resource  to  our  national 
wealth  and  progress  and  pleasure  the  world  will  owe  a  debt  of 
undying  appreciation. 

Family  ANTILOCAPRIDAE :  Prong-horned  Antelope 

ANTILOCAPRA  AMERICANA  OREGONA  Bailey 

Oregon  Pronghorn  ;  Prong-horned  Antelopei  ;  Prongbuok  ;  American 
Antelope;  Te-na'  of  the  Piute;  Cha-o  of  the  Klamath  (C.  H.  M.) 

Antilocapra  americana  oregona  Bailey,  Biol.  Soe.  Wash.  Proc.  45 :  45-46,  1932. 

Type. — From  Hart  Mountain  (Mount  Warner),  Oreg.,  collected  by  Luther  J. 
Goldman,  September  22,  1914. 

General  characters. — The  pronghom  is  about  the  size  of  a  small  deer,  very 
slender,  graceful,  and  swift ;  horns  deciduous,  flat,  each  with  one  flattened 
prong  and  recurved  tip  ;  hoofs  simple  ;  no  dewclaws  ;  tail  short ;  colors  cinnamon 
buff  with  strongly  contrasted  black-and-white  markings  on  head  and  neck;  a 
rump  patch  of  white  is  spread  at  will  into  a  great  white  rosette  or  closed  down, 
is  small  and  inconspicuous.  Young  similar  in  color  to  adults  with  white  of  sides 
and  rump  at  first  obscured.  It  is  neither  a  true  antelope  nor  a  goat,  but  belongs 
to  a  family  of  one-pronged  deciduous-horned  animals,  including  one  species  and 
several  geographic  subspecies  peculiar  to  North  America. 

The  Oregon  specimens  represent  a  fairly  well  marked  form  distinguished  as 
follows :  Size  about  as  in  Antilocapra  americana,  or  slightly  larger,  with  rela- 
tively larger  feet,  longer  horns,  slightly  paler  coloration,  less  black  about 
face  and  mane,  and  less  white  on  crown  and  shoulder  stripes.  Color  of  body 
bright  cinnamon  brown,  becoming  dark  tawny  on  mane  and  pale  cinnamon 
on  legs  and  ears ;  muzzle,  eyelashes,  spots  over  anterior  corner  of  eyes,  edges  of 
ear  tips,  and  in  males  spot  at  angle  of  jaw,  black  or  blackish;  forehead  dark 
grayish  cinnamon;  crown  and  nape  dull  gray  or  dark  cinnamon  without  con- 
spicuous white  markings. 

Skull. — Similar  to  that  of  americana  with  slightly  larger,  more  rounded 
audital  bullae.  Horns  in  type  specimen  very  long,  slender,  and  wide-spreading, 
but  in  another  buck  from  the  type  locality  about  as  in  average  americana.  In 
a  large  old  male  from  the  Carnegie  Museum,  collected  at  Hart  Mountain,  Oreg., 
September  11,  1927,  by  O.  F.  Fuehrer,  the  horns  are  very  long  and  broad  with 
moderately  heavy  basal  and  lateral  knobs  or  tubercules,  less  extremely  devel- 
oped than  in  peninsulae  from  Baja  California,  but  much  more  so  than  in  typical 
americana  or  mexicana. 

Measurements. — Of  type:  Total  length,  1,473  mm;  tail,  90  (measured  dry)  ; 
hind  foot,  431;  ear  from  crown,  155  (measured  dry).  Skull:  Basal  length, 
240 ;  nasals,  94 ;  alveolar  length  of  upper  molar  series,  70 ;  interorbital  width, 
109;  outer  orbital  width,  140;  occipital  width,  84;  horns  from  base  over  curve, 
379  and  355  (tip  gone)  ;  spread  of  tips,  400.  Hoofs:  Hind  hoof,  base  to  tip, 
63 ;  height  of  front  edge,  40 ;  width  of  one  heel,  17 ;  of  both  heels,  37.  Front 
foot,  base  to  tip,  66 ;  height  of  front  edge,  41 ;  width  of  one  heel,  25 ;  of  both 
heels,  52. 

Specimens  examined  from  Oregon. — Six  from  Hart  Mountain  east  of  Warner 
Lake,  and  a  skull  from  Adel,  near  the  south  end  of  Warner  Lake. 
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Distribution  and  habitat. — Antelope  originally  covered  practically 
the  western  half  of  the  United  States  from  Mexico  to  Canada,  includ- 
ing all  of  the  open  sagebrush  country  of  eastern  Oregon,  over  not 
only  the  valley  and  plains  area,  but  the  open  mesas  and  flat -topped 
mountain  ranges,  and  in  summer  even  over  the  broad,  flat  top  of  the 
central  part  of  the  Cascade  Kange  (fig.  9).  A  few  were  found  in 
the  Rogue  River  Valley  by  early  explorers.  Records  are  few  and 
far  back  for  the  immediate  valley  of  the  Columbia  River,  but  it  seems 
possible  that  they  were  kept  out  of  this  valley  even  in  prehistoric 
times  by  the  numerous  Indians  living  along  the  river.  At  the  present 
time  a  few  shrunken  herds  occupy  the  country  between  Hart  Moun- 
tain and  the  Steens  Mountains,  and  small  bunches  stray  back  and 
forth  over  some  of  the  surrounding  valleys. 

The  early  expeditions  into  what  is  now  Oregon  made  little  men- 
tion of  antelope,  mainly  because  the  explorers  rarely  entered  the 
open  plains  country,  where  these  animals  were  most  abundant.  On 
December  5,  1825,  Peter 
Skene  Ogden,  on  his  way 
from  Fort  Nez  Perce 
(now  Wallowa)  to  The 
Dalles  and  up  the  west 
side  of  the  Deschutes 
River,  mentions  in  his 
journal  an  antelope  killed 
by  an  Indian  about  a 
day's  journey  south  of 
the  present  town  of  The 
Dalles,  the  first  meat  he 
had  been  able  to  obtain 
on  the  trip  (1909,  p.  339). 
Again,  on  January  24, 
1826,  Ogden  records  two 
antelope  killed  as  his 
party  of  trappers  proceeded  slowly  up  the  North  Fork  of  the 
John  Day  River.  In  his  several  trapping  expeditions  for  the  few 
following  years  across  the  Blue  Mountain  country  to  Snake  River 
and  along  the  Malheur  and  Owyhee  Valleys,  and  in  the  Malheur  and 
Klamath  Lake  section,  he  rarely  mentions  antelope.  As  beaver  were 
his  principal  quest,  this  may  have  been  only  from  lack  of  interest 
in  other  game.  On  August  28,  1834,  Townsend  reported  one  killed  on 
the  upper  Powder  River  (1839,  p.  lliS).  In  his  journal,  September 
27,  1841,  Titian  R.  Peale  reported  5  antelope  seen'  and  1  killed  in 
the  Rogue  River  Valley.  In  1914,  Harry  Telford,  of  Klamath  Falls, 
reported  on  the  authority  of  Reams,  one  of  the  oldest  settlers,  whose 
veracity  he  vouches  for,  that  in  the  early  days  antelope  were  plenti- 
ful in  the  Klamath  Valley  and  other  valleys'  in  the  lower  part  of 
Klamath  County,  where  they  were  said  to  have  been  found  up  to 
1884. 

Except  in  the  vicinity  of  tribes  of  hunting  Indians  and  along  the 
traveled  highways,  antelope  seem  to  have  held  their  own  or  increased 
in  abundance  up  to  the  time  of  settlement  of  the  Territory  half  a 
century  ago  and  to  have  remained  locally  in  great  abundance  till 
much  more  recent  times. 


Figure  9. — Range  of  Oregon  antelope  in  Oregon  : 
Antilocapra  americana  oregona.  Type  locality 
circled. 
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In  1896,  when  the  first  work  of  the  Biological  Survey  was  begun  in 
Oregon,  Clark  P.  Streator  reported  them  common  in  the  Warner 
Lake  and  Alvord  Valleys,  and  in  the  sagebrush  country  along  both 
sides  of  the  Steens  Mountains.  The  same  year,  Merriam,  Preble,  and 
the  writer  found  them  fairly  abundant  in  the  Silver  Creek  section,  on 
the  Steens  Mountains,  and  in  the  Beatys  Butte,  Guano  Lake,  and 
Hart  Mountain  section,  along  Paulina  Creek  and  the  upper  Deschutes 
River,  in  the  Klamath  marshes,  and  on  the  Pumice  Desert  between 
Crater  Lake  and  Diamond  Lake.  The  same  year  they  were  reported 
by  George  Bird  Grinnell,  on  authority  of  Lester  B.  Hartman,  as 
plentiful  on  the  Pumice  Desert  at  the  head  of  the  North  Fork  of 
Umpqua  River,  where  several  hundred  had  been  seen  (1897,  p.  6). 

In  1897  Captain  Applegate,  in  Swan  Lake  Valley,  just  east  of 
Klamath  Falls,  told  the  writer  that  antelope  had  not  been  seen  in 
that  valley  for  10  years,  although  formerly  they  had  almost  always 
been  visible  in  the  open  part  of  the  valley.  On  the  way  north  from 
Lakeview  to  Prineville  that  year,  antelope  tracks  were  seen  in  the 
sagebrush  valleys  north  of  Summer  Lake,  and  the  animals  were  said 
to  be  common  in  that  section,  although  none  was  seen  by  the  writer's 
party.  A  few  also  were  found  that  year  between  Tule  Lake  and 
Goose  Lake. 

In  1910  the  Forest  Service  supervisors  reported  antelope  as  still 
found  in  the  Malheur  National  Forest,  as  very  scarce  in  the  Deschutes 
National  Forest,  and  as  of  very  doubtful  occurrence  in  the  Umpqua. 
According  to  Finley  (1908,  p.  295)  L.  E.  Hibbard,  of  Burns,  estimated 
the  number  of  antelope  in  Harney  County  at  not  more  than  2,500,  and 
said  that  a  bunch  of  45,  which  5  years  previously  had  lived  on  the 
Rye  Grass  Flats  southeast  of  Burns,  had  entirely  disappeared. 
Farther  east  from  Ironside,  Anthony  (1913,  p.  5)  reported  antelope 
formerly  ranging  over  the  open  country  in  northern  Malheur  County 
in  large  numbers,  where  as  late  as  1908  a  band  of  fifteen  or  twenty 
had  been  reported  near  Ironside. 

In  1913  Stanley  G.  Jewett  and  Harry  Telford  estimated  about 
2,000  antelope  in  the  Hart  Mountain  section 3  of  southern  Oregon. 
The  following  year,  Luther  J.  Goldman  visited  the  Hart  Mountain 
section  where  he  found  antelope  fairly  common,  usually  in  small 
bunches,  not  more  than  25  being  seen  together  at  a  time. 

In  1915  Jewett  made  a  careful  survey  of  the  antelope  in  eastern 
Oregon  and  sent  a  full  report  to  the  Biological  Survey.  In  the 
country  lying  east  of  Warner  Lakes  and  south  to  the  Nevada 
line  in  Lake  County,  he  estimated  approximately  1,000  head  of 
antelope;  in  Malheur  County,  500;  Harney  County,  300;  Crook 
County,  30;  and  Klamath  County,  10;  a  total  of  1,840  for  the  State. 
He  was  also  told  by  sheepmen  at  Willows  of  a  bunch  of  18  antelope 
having  recently  been  seen  in  Morrow  County  south  of  Heppner.  He 
learned  also  from  a  cattleman  of  an  antelope  seen  on  June  10,  on  the 
open  hills  south  of  Lookout  Mountain  and  east  of  Prineville,  and  was 
told  that  Big  Summit  Prairie  at  the  east  base  of  Lookout  Mountain 
had  been  a  favorite  summer  range  of  antelope  only  a  few  years 
before. 


*  Called  Warner  Mountain  region  in  field  reports  to  include  the  long  low  range  east  of 
Warner    Valley. 
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In  1916  Deputy  Game  "Warden  F.  W.  Triska,  of  Burns,  estimated 
about  1,200  antelope  in  the  country  lying  between  the  Warner  (Hart) 
and  Steens  Mountains,  an  estimate  agreeing  well  with  that  of  Jewett 
2  years  before  for  a  part  of  this  same  area.  Other  estimates,  running 
up  to  5,000  and  even  10,000  antelope  in  this  section  seem  to  have  been 
mere  wild  speculation. 

In  1915  Preble  made  a  trip  through  the  southeastern  part  of  the 
State  and  reported  antelope  in  the  vicinity  of  Crooked  Creek,  Owyhee 
River,  and  in  the  Cedar  Mountains.  The  same  year  L.  J.  Goldman 
reported  25  or  30  in  the  Mahogany  Mountains  of  eastern  Oregon. 
Also  that  year,  J.  C.  Bartlett  counted  72  antelope  in  Barren  Valley 
(Oreg.  Sportsman  3:  85,  1915),  and  the  following  year  E.  F.  Mickey, 
of  Jordan,  wrote  to  the  Biological  Survey  that  while  riding  the  range 
for  2  weeks  in  late  winter  he  had  counted  186  antelope  between 
Barren  Valley  and  Crooked  Creek.  During  the  previous  winter, 
Mickey  estimated  a  possible  600  or  700  antelope  in  southeastern 
Oregon. 

In  a  letter  of  January  8,  1916,  K.  N.  Dahle  wrote  to  the  Biological 
Survey  as  follows : 

I  think  I  can  give  you  a  fairly  accurate  account,  as  I  am  riding  nearly  all 
the  time  and  know  nearly  all  of  the  antelope.  Between  the  head  waters  of 
the  south  fork  of  Malheur  River  and  Harney  Valley,  50  head ;  Stockade  Moun- 
tain, Soldiers'  Springs,  etc.,  250  head ;  Piute  Lake  region  and  Saddle  Buttes, 
300;  Juniper  Mountain,  Bull  Creek,  and  Rhinhart  ranch,  325;  Crowley  to 
Willow  Springs,  75;  Star  Mountain  and  Rooster  Comb,  100;  Willow  Springs, 
Antelope  Flat,  and  Dry  Creek,  250.  In  fact,  1,500  would  be  a  safe  estimate  in 
the  territory  covering  a  scope  of  country  75  miles  long  by  65  wide.  The 
antelope  are  noticeably  fewer  than  when  I  came  to  the  country  nine  years  ago. 
Since  the  sheep  got  so  numerous  on  the  Lava  Desert,  the  antelope  have  been 
robbed  of  their  main  winter  browse,  and  are  forced  to  subsist  largely  on  sage- 
brush and  dry  bunch-grass. 

Along  the  Malheur  River  Valley,  Jewett,  in  1910,  reported  a  few 
antelope  occasionally  seen  by  cattlemen  and  sheep  herders.  He  saw 
one  fine  buck  about  20  miles  north  of  the  Cedar  Mountains  and  was 
told  that  about  14  antelope  were  living  in  that  general  section. 

In  1916  the  writer  was  told  that  there  were  still  a  few  antelope 
scattered  over  the  more  inaccessible  mesa  tops  back  from  Riverside. 
A  few  were  also  reported  that  year  in  the  Malheur  Valley,  but  they 
were  very  scarce  and  shy.  A  few  were  reported  that  year  also  on 
the  mesas  along  the  northern  and  western  slopes  of  the  Steens 
Mountains. 

In  August  1916,  Olaus  J.  Murie  made  a  trip  from  Warner  Lake 
through  Guano  Lake  Valley  north  to  Desert  Lake  which  was  then 
the  main  watering  place  of  the  principal  antelope  herd.  He  says 
the  lake  is  a  shallow  basin  surrounded  by  lime  hills  and  rimrocks. 
There  was  still  a  little  water  in  it,  but  completely  hidden  from  view 
by  a  kind  of  aquatic  plant  on  which  it  is  believed  the  antelope  feed. 
The  lake  is  said  to  go  dry  usually  in  summer  and  then  the  antelope 
go  to  desert  springs  for  water.  These  springs  are  in  a  box  canyon 
not  far  from  the  lake,  forming  a  series  of  pools  and  ledges  of  rock. 
There  were  4  or  5  containing  water  when  he  was  there.  He  counted 
75  antelope  in  sight  at  one  time  and  presumed  it  was  the  same  herd 
which  came  each  day.  While  not  with  the  antelope  enough  to  make 
a  reliable  estimate  of  their  numbers,  he  considered  the  previous  esti- 
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mate  made  by  Jewett  as  amply  covering  the  number  of  1,500  in  this 
herd. 

In  1924  Jewett  estimated  approximately  2,000  anterlope  in  Oregon, 
all  in  the  extreme  arid  southeastern  quarter  of  the  State.  Nelson,  in 
1925,  estimated  from  the  latent  reports,  2,039  antelope  in  southeastern 
Oregon  and  considered  them  as  unquestionably  increasing  {1925 
p.  0).  On  the  writer's  hurried  trip  over  eastern  Oregon  in  Decem- 
ber 1930,  the  antelope  were  reported  as  showing  a  slight  increase, 
attributed  to  the  decrease  in  numbers  of  predatory  animals.  In  1931 
Jewett  estimated  not  less  than  5,000  antelope  in  the  State,  mostly  in 
Lake,  Malheur,  and  Harney  Counties. 

The  Forest  Service  game  reports  for  1932  gave  an  estimate  of  150 
antelope  on  the  Deschutes  National  Forest,  75  on  the  Fremont,  and 
30  on  the  Malheur. 

Several  attempts  to  create  an  antelope  refuge  in  Guano  Valley 
have  failed  through  opposition  of  local  sheepmen,  who  have  even 
been  accused  of  destroying  the  antelope  to  save  the  forage  and  water 
for  their  flocks.  In  1928  a  small  sanctuary  was  obtained  by  the 
National  Audubon  Society  for  the  protection  of  antelope  in  north- 
western Nevada  (pis.  18, 19)  close  to  the  Oregon  line  where  many  of 
the  Guano  Valley  antelope  come  in  winter  after  the  local  herds  have 
moved  farther  south,  snowing  the  truly  migratory  habits  of  the 
species.  This  refuge,  now  appropriately  called  the  Charles  Sheldon 
Wildlife  Kef uge,  has  done  much  to  save  the  Oregon  herd,  and  a  recent 
Executive  order  extending  the  refuge  area  north  across  the  Oregon 
line  through  Guano  Valley  to  include  Hart  Mountain  should  insure 
the  perpetuation  of  the  antelope  in  eastern  Oregon. 

General  habits. — These  graceful  animals,  like  the  swallows  among 
birds,  have  been  always  the  wonder  and  admiration  of  naturalists 
and  sportsmen.  They  are  unique  in  shedding  and  renewing  each 
year  the  hollow  horns  and  are  remarkable  also  for  the  wonderful 
flashlight  display  of  the  great  white  rosette  of  long  hairs  over  the 
rump,  which  are  raised  at  will  until  it  is  the  most  conspicuous  ob- 
ject in  the  landscape,  or  closed  down  until  scarcely  noticeable  at  a 
distance.  In  the  very  young,  these  white  hairs  of  the  rump  are 
concealed  by  a  thin  layer  of  fine,  brown  hairs,  which  apparently 
disappear  within  a  few  weeks  when  the  young  are  able  to  escape 
enemies  by  running  with  the  mother.  Few  animals  afford  such 
wonderful  contrasts  in  directive  and  protective  coloration,  or  such 
perfect  adaptation  to  the  open  country. 

They  are  primarily  animals  of  the  open,  depending  for  protection 
on  remarkable  vision  and  speed.  The  prominent  eyes  on  opposite 
sides  of  the  head  look  forward  and  backward  apparently  catching 
the  slightest  motion  on  the  whole  horizon.  On  occasion  the  animals 
penetrate  open  forest  country,  usually  to  pass  from  one  valley  to 
another,  but  they  are  rarely  surprised  near  any  cover.  An  inordinate 
curiosity  regarding  any  object  or  motion  which  they  do  not  under- 
stand often  leads  to  their  destruction,  but  usually  they  are  so  wary 
and  swift  that  until  long-range  rifles  came  into  general  use  they 
were  fairly  safe  from  most  of  their  enemies. 

In  habits  they  are  more  or  less  migratory  or  roving,  often  leav- 
ing one  valley  for  another  which  affords  better  protection  or  forage 
and  in  winter  seeking  the  warm  valleys  and  in  summer  the  higher 
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mesas  and  mountain  parks.  In  some  places,  their  spring  and  fall 
migrations  extend  over  at  least  several  hundred  miles,  while  in  others 
they  merely  go  back  and  forth  over  the  higher  and  lower  levels. 
Many  of  the  antelope  of  southern  Oregon  are  reported  as  wintering 
in  the  valleys  of  northern  Nevada.  It  is  not  improbable  that  it  is  the 
migratory  habits  which  keep  the  species  so  uniform  in  character  over 
a  wide  range  from  Canada  to  Mexico  and  the  Missouri  River  nearly 
to  the  Pacific.  The  characteristics  of  several  subspecies  show  but 
slight  contrasts. 

Breeding  habits. — In  eastern  Lake  County,  Oreg.,  Finley  and 
Jewett  captured  two  small  young  on  May  25,  1927,  but  probably  the 
breeding  season  is  not  very  different  from  that  in  northern  Nevada 
where  the  fawns  are  dropped  about  the  middle  of  May  (Nelson,  1925, 
p.  19) ,  or  in  the  Yellowstone  Park  country  where  the  antelope  mate 
in  October  and  the  young  are  born  in  May  or  June.  Twins  are 
common.  If  protected  from  enemies  the  antelope  would  increase 
very  rapidly.  As  would  be  expected  from  their  habitat  in  the  open 
grassland,  the  young  are  without  spots  or  marking,  their  buffy- 
brown  colors  blending  well  with  the  dry  grasses  as  they  flatten  them- 
selves close  to  the  ground. 

The  horns  of  the  bucks  are  shed  in  November,  soon  after  the  Oc- 
tober rutting  season  is  over.  A  new  skin  begins  to  grow  over  the 
flattened  bony  horn  cores  and  pushes  off  the  hard  outer  shell.  This 
new  hairy,  black  skin  grows,  thickening  and  hardening,  first  at  the 
tip,  then  gradually  downward  during  the  winter  and  following 
spring,  until  new  solid  horns  are  ready  for  the  fall  fighting  and  mat- 
ing season. 

Food  habits. — The  antelope  is  a  good  illustration  of  how  little  is 
known  of  the  habits  of  our  native  animals.  Supposedly  they  are 
grass  feeders.  Domesticated  individuals  may  be  seen  picking  grass 
and  other  plants,  but  there  is  some  evidence  to  show  that  they  are 
not  mainly  grass  feeders.  In  winter,  at  least,  they  pick  the  tips 
and  buds  from  a  great  variety  of  bushes  and  plants  that  come  above 
the  surface  of  the  snow,  but  they  also  seek  the  warmer  slopes  and 
sheltered  spots  where  dry  grass  may  be  obtained.  Too,  they  will 
eat  dry  hay  of  various  kinds  when  other  food  is  covered  by  deep 
snow.  They  are  fond  of  alfalfa,  dry  or  green,  and  often  may  be  seen 
in  an  alfalfa  patch  picking  daintily  among  the  leaves  and  heads.  Un- 
doubtedly, a  great  variety  of  plant  flowers  and  seeds  are  included 
in  their  diet,  for  they  are  dainty  feeders,  picking  skillfully  here  and 
there.  Usually  they  are  plump  and  in  good  condition,  although 
rarely  showing  much  accumulation  of  fatty  tissue. 

Economic  status. — Half  a  century  ago  the  antelope  was  one  of  the 
most  abundant  game  animals  over  the  western  half  of  the  continent, 
inhabiting  an  immense  area  of  country.  Today,  their  numbers  are 
shrunken  to  comparatively  small  bands,  mainly  in  Wyoming,  Mon- 
tana, Colorado,  California,  New  Mexico,  Texas,  Arizona,  Nevada,  and 
Oregon.  If  the  decrease  in  their  numbers  continues  as  in  the  past — 
though  recently  they  have  slightly  increased — a  few  more  years  will 
number  them  among  extinct  species.  For  ages  past  they  'furnished 
food  to  native  tribes,  and  during  the  exploration  and  settlement  of 
the  country,  they  played  an  important  part  in  supplying  food  to 
explorers,  pioneers,  and  settlers.     Their  destruction,  however,  has 
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been  unnecessarily  rapid  and  wasteful — a  part  of  the  national  dis- 
grace that  characterizes  our  treatment  of  so  many  of  our  best  game 
animals.  It  would  seem  now  a  national  duty,  as  well  as  an  honor, 
to  protect  in  a  few  scattered  areas  remnants  of  the  species  for  the 
pleasure  and  admiration  of  future  generations.  No  better  places 
could  be  found  for  antelope  preserves  than  on  some  of  the  wide  ex- 
panse of  thin-soiled  lava  fields  of  eastern  Oregon,  where  the  animals 
are  still  in  sufficient  numbers  to  stock  the  country,  if  given  adequate 
protection. 

Antelope  meat,  which  by  many  is  considered  one  of  the  rarer  delica- 
cies afforded  by  our  native  game,  is  tender,  juicy,  and  delicate,  with 
a  flavor  unlike  that  of  any  other  meat.  It  has  been  in  such  demand 
as  to  hasten  the  destruction  of  the  species,  but  under  no  circumstances 
will  it  again  be  brought  into  general  use  for  a  long  period.  Even- 
tually, when  the  habits  of  the  animals  are  sufficiently  understood,  so 
that  their  breeding  in  captivity  can  be  assured  and  controlled,  it  might 
again  be  added  to  our  list  of  choice  viands. 

No  animal  could  be  more  gentle,  affectionate,  and  lovable  than 
young  antelope  when  carefully  reared  and  tamed.  They  quickly 
learn  to  follow  a  person  and  love  to  be  fondled  and  petted.  Only 
the  males  in  maturity  ever  become  cross  or  dangerous.  In  many 
cases  a  single  antelope  has  been  kept  for  years  in  a  small  yard  with 
only  a  low  fence  to  restrict  its  range,  and  in  their  native  climate 
they  seem  healthy  and  hardy  if  kept  from  the  fatal  sheep  scab  and 
other  domestic  diseases  that  have  played  an  important  part  in  their 
reduction. 

Extensive  areas  in  southeastern  Oregon  that  have  been  so  long 
overgrazed  that  they  will  not  support  even  domestic  sheep  would 
still  carry  a  limited  number  of  antelope  and  gradually  improve  in 
forage,  general  vegetation,  and  carrying  capacity.  The  numbers  of 
antelope,  mountain  sheep,  mule  deer,  and  sage  grouse  originally  rang- 
ing over  this  arid  land  would,  if  wisely  managed,  add  an  actual  cash 
value  as  well  as  a  spectacular  attraction  to  exceed  by  far  any  present 
value  attached  to  the  areas. 

Family  CERVIDAE:  Moose,  Elk,  Deer,  and  Caribou 

ALCES  AMERICANA  GIGAS  Miixek 

Alaska  Moose;  Giant  Moose 

Alces  gigas  Miller,  Biol.  Soc.  Wash.    Proc.  13 :  57,  1890. 

Type  locality. — North  side  of  Tustumena  Lake,  Kenai  Peninsula,  Alaska. 

General  characters. — Very  large,  largest  of  the  North  American  deer ;  antlers 
broadly  flattened,  many  pronged  in  front,  annually  deciduous ;  hoofs  deerlike, 
long  and  slender  with  well-developed  and  wide-spreading  secondary  hoofs  or 
dewclaws;  tail  very  short;  color  mainly  blackish  but  with  grizzling  of  brownish 
black  on  sides,  and  clear  brownish  on  legs,  ears,  and  median  line  of  belly. 

Measurements. — Type,  an  old  male :  Total  length,  3,149  mm  ;  tail,  101 ;  height  at 
shoulder,  2,034. 

Distribution  and  habitat. — The  moose  inhabit  the  timbered  portions 
of  Alaska.  In  October  1923,  five  moose  calves  from  the  Kenai  Penin- 
sula, Alaska,  were  released  near  Lake  Tahkenitch,  Oreg.,  just  north  of 
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Four-Year-Old  Buck  Antelope. 

One  of  the  young  brought  from  northwestern  Nevada  in  1924  to  the  Grand  Canyon  of  Arizona 
(photographed  July  29,  1928). 
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.  1,  Young  antelope  on  ranch  in  northwestern  Nevada,  captured  and  raised  by  hand  for  restocking  depleted 
ranges  (photographed  when  3k>  months  old  by  E.  R.  Sans,  September  4,  1924);  B,  3-year-old  Nevada 
antelope  in  Grand  Canyon  (photographed  by  C.  F.  Welch  in  1927). 
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the  mouth  of  the  Umpqua  River  in  western  Douglas  County.  On 
March  30,  1925,  State  Game  Warden  A.  E.  Burghduff,  writing  to  the 
Biological  Surey,  reported  these  moose  in  excellent  condition  with  in- 
dications that  the  3  cows  would  calve  that  spring.  He  said  the  moose 
had  not  gone  entirely  wild  but  remained  semidomesticated  in  the 
vicinity  where  released  and  could  be  readily  approached  at  any  time. 
They  were  seen  daily  by  hunters  and  fishermen,  and  there  seemed  every 
indication  that  the  planting  was  proving  a  complete  success.  The 
weight  of  the  larger  of  the  2  bulls  was  then  estimated  at  1,000  pounds. 
Under  date  of  February  20, 1928,  Jewett  wrote  that  the  most  recent 
report  on  the  moose  near  the  mouth  of  the  Umpqua  River  was  to 
the  effect  that  there  were  2  cows  and  1  bull  of  the  original  planting 
from  Alaska,  1  yearling  born  in  1926,  and  3  calves  born  in  1927, 
making  a  total  of  7  animals.  Of  the  original  5  head,  1  had  been 
killed  by  a  railroad  train  and  another,  which  became  considerable 
of  a  pest  about  the  ranches  and  dooryards,  had  been  wounded  so 
badly  by  a  local  gunner  that  it  had  died.  In  the  game-census  reports 
of  the  Forest  Service  only  2  moose  were  reported  on  the  Siuslaw 
National  Forest  in  1929,  against  9  in  1928,  and  6  in  1927.  In  a  letter 
of  February  2,  1931,  Jewett  says  the  Alaska  moose  of  Oregon  are 
no  more.  The  last  bull  was  shot  by  a  State  deputy  warden  at 
Tahkenitch  Lake,  in  Douglas  County,  after  it  had  been  wounded  and 
blinded  by  a  charge  of  bird  shot  by  some  local  resident. 

ALOES  AMERICANA  SHIRASI  Nelson 

Rocky  Mountain  Moose 

Alces  americanus  sli  irasi  Nelson,  Biol.  Soc.  Wash.  Proc.  27 :  72,  1914. 

Type  locality. — Snake  River,  4  miles  south  of  the  Yellowstone  Park,  Lincoln 
County,  Wyo. 

General  characters. — About  the  same  size  or  slightly  smaller  and  grayer  than 
typical  Alces  americana  of  eastern  North  America ;  head,  neck,  ears,  and 
legs  especially  grayish  brown. 

Measurements. — Type  specimen,  adult  male :  Total  length,  2,540  mm ;  hind 
foot,  762. 

Distribution  and  habitat. — The  Rocky  Mountains  from  north- 
western Wyoming  and  central  Idaho  northward  to  British  Columbia. 

A  published  note  by  Dice,  on  the  authority  of  Forest  Ranger 
Floyd  Kendall,  reports  moose  as  formerly  occurring  in  the  Blue 
Mountains  but  no  longer  found  there  (1919,  p.  20).  Probably  the 
nearest  point  at  which  they  now  occur  is  central  Idaho,  but  there 
are  old  records  for  the  Salmon  River  and  Payette  Mountains  in 
central  and  western  Idaho,  and  it  would  not  be  strange  if  at  times 
in  their  early  abundance  they  occasionally  extended  across  the  Snake 
River  into  the  Blue  Mountain  country,  which  was  well  suited  to 
their  needs.  If  so  the  form  would  undoubtedly  be  the  same  as  the 
Yellowstone  Park  moose. 

Other  early  records  or  any  old  horns  or  bones  ever  found  in  this 
section  should  be  carefully  preserved  and  put  on  record  as  throwing 
light  on  the  original  range  of  this  important  big-game  species. 
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CERVUS  CANADENSIS  NELSONI   Bailey 

Rocky  Mountain  Wapiti  ;  Elk  ;  Patuoha  of  the  Piute  at  Burns,  Oreg. 

Cervus  canadensis  nelsoni  Bailey,  Biol.  Soc.  Wash.  Proc.  48 :  188,  1935. 

Type  locality. — Yellowstone  National  Park. 

General  characters. — Next  to  the  moose  and  the  Roosevelt  elk,  these  are  the 
largest  of  our  North  American  deer.  Antlers  deciduous,  large,  long,  with 
rounded  beams  and  branches,  normally  with  six  prongs  each  in  adult  males ; 
tail  a  mere  pointed  stub,  2  or  3  inches  long;  hoofs  heavy  and  rounded,  cow- 
like; upper  canine  teeth  present  in  both  males  and  females.  In  winter 
pelage,  body  light  buffy  gray;  tail  and  rump  patch,  chin,  eyering,  inside  and 
base  of  ear,  white  or  buffy;  head,  neck,  breast,  and  legs,  dark  brown,  or 
nearly  black  on  throat,  with  belly  reddish  brown ;  metatarsal  gland  white 
in  buffy  ring.  Summer  pelage,  rusty  brown  or  light  bay,  rump  but  little 
lighter ;  head,  neck,  and  legs,  brownish.  Young,  tawny,  thickly  spotted  with 
white  over  back  and  sides. 

Measurements. — Two-year-old  male  from  the  Gros  Ventre,  Wyo. :  Total  length, 
2,015  mm;  tail,  160;  hind  foot,  670;  measured  in  the  flesh.  Ear  (dry),  inside 
measurement,  1901 ;  outside  from  upper  base  to  tip,  230.  Skull  of  4-year-old  bull 
from  Nebraska,  basal  length,  414;  orbital  width,  202;  length  of  upper  molar 
series,  130. 

Distribution  and  habitat. — The  elk  of  the  Rocky  Mountain  region 
originally  occupied  the  whole  of  the  Blue  Mountain  timbered  plateau 
in  northeastern  Oregon,  but  there  seems  to  be  no  record  to  indicate 
that  the  range  ever  connected  with  that  of  the  herds  on  the  west 
side  of  the  Cascades.  Some  of  the  original  stock  are  still  found  in 
the  Blue  Mountain  country,  where  they  have  doubtless  become  mixed 
with  those  introduced  from  the  Yellowstone  National  Park  in  1913. 
As  these  were  undoubtedly  the  same  form,  the  mixture  is  of  little 
consequence  and  may  even  serve  to  add  new  strength  to  the  herd 
(fig.  10). 

At  Burns  in  1920  some  of  the  old  residents  said  that  in  the  early 
days  elk  were  found  in  plenty  all  through  the  Blue  Mountains,  and 
that  horns  were  picked  up  along  the  Silvies  River  where  Burns  now 
stands.  Mr.  Moore,  of  Klamath  Falls,  tells  that  in  1876  he  saw  an 
elk  in  the  tule  swamp  on  the  Blitzen  River  between  Malheur  Lake 
and  the  Steens  Mountains.  In  December  1930,  when  Malheur  Lake 
nearly  dried  up,  elk  horns  and  bones  were  found  on  the  dry  bed 
where  the  water  had  receded  near  the  mouth  of  Silvies  River.  In 
1878  Charles  E.  Bendire  reported  elk  in  the  Wallowa  Lake  section, 
in  the  mountains  east  of  Umatilla  on  the  head  of  Silvies  Creek,  and 
on  the  head  of  Bear  Creek  in  the  Blue  Mountains.  Ten  years  later, 
in  1889,  elk  were  reported  in  Forest  and  Stream  near  the  head  of 
John  Day  River.  In  1919  George  G.  Cantwell,  while  working  in  the 
Blue  Mountains,  25  miles  north  of  Enterprise,  wrote  that  "  old  set- 
tlers tell  me  that  35  years  ago  elk  were  plentiful  almost  everywhere 
throughout  this  section  of  the  mountains."  In  crossing  the  Blue 
Mountains  from  the  north  in  1895-96,  the  writer  saw  old  elk  horns 
at  the  ranches  and  was  told  that  there  were  still  a  few  elk  in  the  wild- 
est parts  of  these  mountains.  They  were  scarce  then,  reaching  their 
lowest  ebb  later,  about  1910,  not  long  before  the  Yellowstone  elk 
were  brought  in. 

In  1912  and  1913  the  imported  elk  were  placed  in  the  fenced  en- 
closure known  as  "  Billy  Meadows  "  on  the  Imnaha  National  Forest. 
In  1914  the  herd  in  the  pasture  was  said  to  comprise  28  animals,  in- 
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eluding  the  8  calves  born  that  spring.  Later  the  herd  was  reported 
as  rapidly  increasing,  and  in  1917  some  of  these  were  captured  and 
transported  to  the  Cascade  Range  and  liberated  near  Crater  Lake 
Reserve.  Later  reports  have  shown  that  the  elk  are  increasing  in 
the  Blue  Mountain  forests.  In  1915  Jewett  reported  quite  a  band 
ranging  over  the  region  of  Meadow  Creek  on  the  Whitman  National 
Forest,  where  miners  and  sheepmen  estimated  their  numbers  at  50 
or  more.  The  same  year  Peck  reported  elk  signs  frequent  in  the 
Canadian  Zone  in  Baker  County  between  the  Beaver  Meadows  and 
the  head  of  Anthony  Creek,  and  farther  west  elk  were  reported 
spreading  through  the  lodgepole  pine  forests  west  of  the  Grand  Ronde 
Valley,  and  farther  south  about  the  headwaters  of  the  John  Day 
River.  The  Oregon  Sportsman  for  April  1915  reported  37  elk  in 
the  Billy  Meadows  pasture  and  an  estimate  of  265  in  Wallowa 
County.  In  1916,  56,  including  17  calves,  were  reported  in  the  Billy 
Meadows  pasture,  110  in  Umatilla  County,  and  175  in  Union  County. 
In  1918,  74  were  reported  in  the  Billy  Meadows  pasture. 

Table  10  shows  the  number  of  elk  on  the  national  forests  since 
1926,  according  to  the  estimates  of  the  Forest  Service.  Most  of  these 
may  be  considered  Rocky  Mountain  elk  from  introduced  stock  but 
may  include  some  Roosevelt's  elk  from  native  stock  on  the  west  slope 
of  the  Cascades.    The  totals  indicate  a  steady  increase  in  numbers. 

Table  10. — Elk  on  national  forests  in  Oregon 

[Data  from  estimates  by  U.  S.  Forest  Service] 
CERVUS  CANADENSIS  NELSONI 


Forest 

1926 

1929 

1930 

1931 

1932 

1933 

(') 

P) 

P) 

P) 

P) 
47 

P) 

2,035 
669 
912 

P) 
P) 
P) 
P) 

(') 

75 
P) 

2,995 
1,590 
2,195 

137 

20 

256 

60 

71 

P) 

P) 

3,100 
2,151 
2,597 

125 
20 
265 
80 
105 
0) 

5 
3,085 
2,515 
3,225 

125 

20 

275 

50 

110 

180 

15 

2,785 

2,770 

3,690 

Santiam  2_ 

}         2  330 

(') 
P) 
P) 
20 

3,080 

Deschutes 

Ochoco— 

2,265 

Whitman 

5,665 

Total 

3,663 

6,855 

8,392 

9,425 

10, 020 

11,475 

CERVUS  CANADENSIS  ROOSEVELTI 


25 

279 
30 

430 
35 

440 
35 

390 
40 

350 

Siskiyou 

45 

Total 

25 

309 

465 

475 

430 

395 

3,688 

7,164 

8,857 

9,900 

10,  450 

i  No  estimate  available. 

2  Santiam  and  Cascade  Forests  now  consolidated  in  Willamette  National  Forest. 

3  Formerly  Crater. 

Note.— No  estimates  available  for  1927  or  1928. 

General  habits. — The  range  of  the  elk  of  the  Blue  Mountain  sec- 
tion is  apparently  continuous  with  the  Rocky  Mountain  form  to 
which  the  name  Oervus  canadensis  has  been  generally  applied.  Ap- 
parently their  habits  are  the  same,  as  they  occupy  typical  Rocky 
Mountain  forest  country,  moving  up  with  the  snow  banks  to  the 
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higher  peaks  and  ridges  in  summer  and  down  into  the  warm  canyons 
in  winter.  When  few  in  numbers  and  scattered  in  small  bands  they 
are  almost  as  shy  and  wary  as  the  deer,  but  where  more  numerous 
they  collect  in  larger  bands  and  in  winter  often  come  into  the  settle- 
ments in  search  of  food.  If  undisturbed  they  soon  become  compara- 
tively tame,  as  they  have  in  Yellowstone  Park  and  the  Jackson  Hole 
section,  where  they  follow  the  loads  of  hay  and  eat  it  from  the 
sleighs  or  even  from  people's  hands.  In  the  mild  canyons  of  Oregon, 
however,  they  will  never  suffer  from  deep  snows  or  cold  weather, 
and  on  the  steep  canyon  walls  they  find  abundance  of  forage  that 
cannot  be  reached  by  domestic  stock.  With  the  mule  deer  and  moun- 
tain sheep  they  will  climb  the  steep,  rocky  cliffs  for  forage  that  even 
the  domestic  sheep  cannot  reach. 

Their  only  danger  now  seems  to  lie  in  overstocking  of  the  range 
and  starvation  after  the  food  supply  is  exhausted.  This  can  be  ob- 
viated by  making  a  careful  study  of  the  carrying  capacity  of  the 
range  and  by  the  annual  removal  of  the-  surplus  by  shipments,  hunt- 
ing, or  scattering  out  to  new  ranges. 

Breeding  habits. — The  mating  season  begins  in  September  and  runs 
into  October,  when  the  bulls  are  in  prime  fighting  trim  and  their 
flute-like  calls  and  challenges  are  heard  through  the  forests.  Savage 
fighting  takes  place  for  mastery  of  the  herds  and  the  heaviest,  strong- 
est bulls  drive  out  the  weaker  and  pass  on  their  progeny  to  the 
betterment  of  future  generations.  The  calves  are  born  in  May  and 
June  and  are  kept  hidden  away  until  late  in  summer,  when,  after 
losing  their  spots,  they  join  the  herds,  but  they  are  not  all  weaned 
before  the  early  part  of  November.  The  bulls  shed  their  antlers  in 
March  and  April  and  the  new  sets  grow,  harden,  shed  the  velvet,  and 
are  ready  for  fighting  again  in  August. 

Food  habits. — While  depending  in  summer  largely  on  grass  and 
succulent  vegetation  for  food,  elk  also  eat  much  browse,  and  in  winter 
their  main  food  is  the  tips  and  buds  and  twigs  of  trees  and  bushes, 
with  such  dry  grass  and  low  vegetation  as  are  available.  In  times 
of  deep  snow  they  often  gather  the  twigs  and  leaflets  of  evergreens, 
and  to  some  extent  the  tree  mosses  and  lichens.  They  are  eager  for 
salt,  often  making  long  journeys  to  natural  salt  licks.  Doubtless  elk 
could  be  kept  to  some  extent  in  desired  areas  by  a  properly  placed 
salt  supply. 

Economic  status. — There  is  no  finer  game  animal  nor  one  affording 
better  meat  than  the  elk  in  its  prime,  and  many  thousands  could 
be  maintained  on  the  national  forests  and  the  rough  unoccupied 
land  in  Oregon  without  detriment  to  livestock  or  agricultural  inter- 
ests. A  good  supply  for  hunting  could  eventually  be  provided  if 
the  animals  could  be  properly  protected.  Besides,  few  game  animals 
are  more  easily  raised  in  captivity  or  become  more  fully  domesticated 
and  tolerant  of  fences.  The  breeding  of  elk  for  market  has  long 
been  advocated  by  the  Biological  Survey,  and  in  1910  a  bulletin  on 
raising  elk  and  deer  in  captivity  was  published  but  is  out  of  print. 
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CERVUS    CANADENSIS    ROOSEVELTI    Merriam 

Roosevelt's  Wapiti  ;  Roosevelt's  Elk  ;  Olympic  Elk  ;  Molok  of  the  Wasco 

Cervus  roosevelti  Merriam,  Biol.  Soc.  Wash.  Proc.  11 :  272,  1897. 
"!C[ervus~\  occidentalis  Hamilton  Smith,  Griffith's  Cuvier,  Animal  Kingdom,  v.  4, 
p.  101,  1S27.4 

Type.— Collected  on  Mount  Elaine,  near  Mount  Olympus,  Wash.,  by  Hans 
and  Chris  Emmet,  October  4,  1897. 

General  characters. — Size  of  Cervus  canadensis  nelsoni  or  slightly  larger. 
Color  darker,  horns  shorter,  heavy  and  often  flattened,  or  "  webbed  ",  toward 
the  ends.  In  winter  pelage,  the  body  is  dark  buffy  brown  to  dark  gray-brown ; 
tail,  rump  patch,  chin,  eyering,  inside  of  ear,  and  spot  at  base  rich  fulvous 
or  buffy  brown;  head,  neck,  legs,  and  breast  dark  brown  or  blackish;  belly 
reddish  chestnut;  metatarsal  gland  white.  Spring  coat  is  darker  than  fall, 
as  fulvous  tips  of  body  hair  wear  off;  rump  patch  is  yellow.  Summer  coat 
is  not  seen,  but  probably  nearly  uniform  deep  rusty  or  bay. 

Measurements  of  type. — Measured  in  the  flesh :  Total  length,  2,490 ;  tail,  80 ; 
ear  (dry),  inside  from  notch  to  tip,  208,  outside  from  upper  base  to  tip,  225. 
Skull  of  type:  Basal  length, 
455;  orbital  width,  219:  up- 
per molar  series,  138.  Weight 
of  large  bull  estimated  by 
Forest  Ranger  Chris  Morgan- 
roth  at  1,500  pounds. 

Distribution  and  abun- 
dance.—  Unfortunately 
there  is  not  a  good  mu- 
seum specimen  available 
for  comparison  of  the  elk 
from  western  Oregon. 
Several  heads  and  many 
pairs  of  horns  have  been 
examined  in  the  coast 
country  of  Oregon,  how- 
ever, and  they  appear  to 
be  all  of  this  very  dark 
form,  with  heavy  and  rel- 
atively short  antlers  (fig.  10).  There  are  still  considerable  numbers 
of  these  elk  (pi.  20)  in  the  coast  ranges  from  the  Columbia  to  the 
southern  border  of  the  State,  and  it  is  to  be  hoped  that  good  speci- 

i  The  name  C[ervus]  occidentalis  Hamilton  Smith,  in  Griffith's  Cuvier,  Animal  King- 
dom, v.  4,  pp.  101-103,  and  pi.  opposite  p.  95,  1827  ;  and  v.  5,  p.  308,  1827,  was  based 
in  part  on  a  drawing  and  description  obtained  from  a  voyageur  near  Montreal  who  had 
"  traveled  in  the  fur  countries  "  and  had  a  sketch  of  an  elk  with  abnormal  horns  evi- 
dently combining  some  of  the  characters  of  the  mule  deer,  and  in  part  on  1  of  2  pairs 
of  horns  in  the  British  Museum  "  that  there  is  some  reason  to  believe  were  brought  to 
England  by  Captain  Vancouver."  The  drawings  of  these  horns  of  immature  animals 
merely  show  small  double  forks  near  the  tips  and  no  real  characters  of  any  species  of 
elk.  The  description  of  an  animal  with  tufted  tail  5  or  6  inches  long  could  apply  only 
to  the  mule  deer  and  the  white  markings  on  chin  and  ears  and  inside  the  legs  could 
have  applied  to  the  Rocky  Mountain  elk,  but  not  to  this  darkest  of  our  species  of  elk 
with  no  white  except  a  small  spot  on  the  metatarsal  gland.  The  statement,  apparently 
from  the  voyageur,  that  it  resides  in  the  utmost  limits  of  North  America  beyond  the 
Rocky  Mountains  and  the  possibility  that  the  horns  in  the  British  Museum  may  have 
been  'brought  to  England  by  Captain  Vancouver,  and  if  so,  may  have  come  from  the  region 
of  Puget  Sound,  has  led  several  authors  to  use  this  name  for  the  elk  of  the  Olympic 
Mountains.  Even  if  Vancouver  did  bring  these  horns  to  England,  he  may  have  picked 
them  up  in  California,  where  another  well-marked  form  of  elk  occurs,  and  on  the  next 
page  (p.  309,  v.  5)  the  statement  that  the  mule  deer  inhabits  the  remotest  parts  of 
northwestern  America,  while  as  a  matter  of  fact  it  does  not  go  beyond  the  crest  of  the 
Cascade  Range  or  into  the  country  of  the  Olympic  elk,  shows  how  vague  the  knowledge 
of  geography  was  at  that  time.  There  is  so  much  doubt  as  to  the  application  of  the 
name  occidentalis  to  the  form  of  elk  inhabiting  the  Olympic  Mountains  and  the  coast 
ranges  of  western  Oregon  that  it  seems  unwise  to  use  it  instead  of  a  name  in  current  use 
based  on  known  characters,  a  good  type  specimen,  and  a  definite  type  locality. 


Figure  10. — Range  of  Rocky  Mountain  elk  and 
Roosevelt's  elk  in  Oregon :  1,  Cervus  canadensis 
nelsoni;  2,  C.  c.  roosevelti. 
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mens  of  both  summer  and  winter  skins,  accompanied  by  skulls  and 
flesh  measurements,  will  be  preserved  for  museum  collections  and 
study  before  it  is  too  late. 

Originally  the  elk  inhabited  the  western  slope  of  the  Cascade 
Mountains  and  the  region  thence  to  the  coast  over  all  of  western  Ore- 
gon. In  1805  Lewis  and  Clark  on  their  way  down  the  Columbia  re- 
ported elk  as  seen  near  The  Dalles ;  as  plentiful  across  the  river  from 
Camas,  Wash.;  three  killed  near  Point  Adams,  several  near  Cape 
Horn,  and  many  taken  during  the  winter  just  below  the  mouth  of  the 
Columbia  {1893,  v.  2,  pp.  671,  731,.,  743,  751,,  794,  795,  798,  920,  935). 
In  1811-14  Franchere  reported  them  as  abundant  throughout  a  great 
part  of  the  Willamette  Valley  (1904,  pp.  UJ,  314,  323).  In  1841 
Wilkes  reported  them  as  plentiful  in  the  vicinity  of  Willamette  Falls 
(1845,  pp.  348,  386).  In  1841  Peale  reported  elk  in  the  mountains 
south  of  the  Columbia  River  of  unusual  size  and  in  considerable  num- 
bers (1848,  p.  306).  From  observations  made  about  1854,  Suckley 
and  Gibbs  reported  them  as  abundant  in  the  mountains  west  of 
Astoria  (1860,  p.  133). 

Later  as  the  country  was  settled,  elk  were  reported  from  almost 
every  valley  and  mountain  range  of  western  Oregon,  including  the 
west  slope  of  the  Cascade  Mountains,  but  there  seems  to  be  no  record 
from  the  east  slope  of  the  range.  In  recent  years,  under  rigid  pro- 
tection, apparently  they  have  been  holding  their  own,  while  in  some 
localities  actually  increasing.  The  continual  spread  of  settlement, 
though,  is  restricting  their  range,  and  the  greater  number  of  hunters 
each  year  makes  it  more  difficult  to  prevent  poaching  in  out-of-the- 
way  places. 

Forest  Service  officials  in  1910  reported  elk  as  very  scarce  in  the 
Siskiyou  and  Siuslaw  National  Forests,  as  formerly  abundant  in  the 
Umpqua  National  Forest,  and  approximately  15  head  ranging  on  each 
of  the  Crater  and  Cascade  National  Forests.  In  1913,  according  to 
the  Oregon  Sportsman,  there  were  6  or  7  small  herds  in  the  Loon 
Lake  district,  about  35  miles  from  Roseburg.  In  1914  the  same 
periodical  mentioned  about  48  elk  in  Lane  County,  a  band  of  25  on  the 
head  of  Drift  Creek  in  Lincoln  County,  and  a  small  band  in  Wasco 
County  near  the  southeast  slope  of  Mount  Hood.  In  1915  elk 
were  reported  as  increasing  in  southern  Oregon,  where  31  were 
counted  in  1  day.  One  was  seen  in  Tillamook  County,  and  2  or  3 
small  bands  in  Clackamas  County.  In  1916  the  animals  were  said 
to  be  increasing  in  Lane,  Lincoln,  and  Douglas  Counties,  8  were 
counted  in  Coos  County,  and  a  few  in  Tillamook  and  Clatsop  Coun- 
ties. In  1917  numbers  were  reported  in  Lane  County,  a  herd  of  80 
was  estimated  in  the  Fall  Creek  country  in  Coos  County,  a  small 
band  of  35  or  40  in  Curry  County,  and  a  few  in  Columbia  County. 

In  the  official  report  of  game  animals  on  the  national  forests  of 
Oregon  for  the  years  1924,  1925,  and  1926,  a  slight  decrease  in  num- 
ber of  elk  is  shown  on  the  Cascade  and  Siskiyou  Forests,  and  an 
increase  on  the  Crater,  Hood,  Santiam,  and  Umpqua.  The  number 
reported  for  1926  on  the  Crater  was  16,  the  Siskiyou  25,  the  Santiam 
40,  Mount  Hood  130,  and  the  Cascade  225  elk.  This  total  of  436 
elk  on  the  national  forests  of  western  Oregon  probably  covers  the 
greater  part  of  the  Roosevelt's  elk  in  the  State  in  1926.     In  1929  the 
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Forest  Service  reported  on  the  Cascade  245,  Crater  70,  Deschutes 
60,  Mount  Hood  129,  Santiam  30,  Siskiyou  30,  Siuslaw  279,  a_  total 
of  843  elk  in  western  Oregon.  Most  of  these  however,  were  intro- 
duced Rocky  Mountain  elk. 

In  the  big-game  report  of  the  Forest  Service  for  1932,  40  elk  were 
estimated  on  the  Siskiyou  National  Forest  and  390  on  the  Siuslaw,  all 
that  can  be  positively  ascribed  to  Cervus  c.  roosevelti,  although  some 
of  those  from  the  west  slope  of  the  Cascades  may  belong  to  this 
native  form. 

General,  habits. — Originally  the  elk  of  Oregon  were  largely  animals 
of  the  open  country  as  well  as  of  the  forest,  but  with  the  settlement 
of  the  open  valleys  they  were  soon  driven  back  into  the  denser  timber 
and  brush  land  of  uninhabited  mountain  ranges.  Naturally  they 
have  held  their  own  longer  in  the  impenetrable  forest  and  chaparral 
of  the  coast  ranges,  where  the  large  game  have  all  found  a  natural 
refuge. 

They  are  gregarious,  often  gathering  in  large  bands  that  keep  to- 
gether through  the  fall  and  winter,  and,  in  part,  throughout  the 
year.  The  bulls  shed  their  horns  in  February  or  March.  The  new 
horns  soon  begin  to  start  from  the  bases  and  grow  rapidly  through 
the  summer.  By  September  they  are  full  grown,  hardened,  and  the 
velvet  covering  is  peeling  off.  The  bulls  then  begin  to  try  their 
horns  on  bushes  and  small  trees,  to  challenge  and  bugle,  and  engage 
in  fierce  combats  with  rivals  for  control  of  the  herds.  Only  the 
most  powerful  and  vigorous  bulls  are  able  to  pass  on  their  characters 
to  future  generations  and  so  insure  a  strong  race. 

Breeding  habits. — The  mating  season  is  mainly  in  October,  and 
the  calves  are  born  in  June.  One  young  is  the  rule.  Twins  are  a 
rare  exception.  The  young  are  irregularly  spotted  over  the  sides 
and  back  with  white  on  a  dark  fulvous  or  tawny  coat  that  is  highly 
protective  in  coloration.  They  are  hidden  away  in  the  bushes  until 
old  enough  to  run  with  the  mother,  when  they  gather  into  the  bands 
again. 

Food  habits. — While  largely  grazing  animals,  elk  also  browse  on 
a  great  variety  of  bushes,  leaves,  twigs,  and  branches  of  trees,  and 
to  some  extent  on  tree  lichens.  They  are  especially  fond  of  the  devils- 
club,  raspberry  and  salmonberry  bushes,  willows,  blueberry  bushes, 
vine  maples,  cherry,  Ceanothus,  Holodiscus,  and  wild  rose.  A  great 
variety  of  herbaceous  plants,  including  pea  vines  and  clovers,  are 
eaten,  as  well  as  the  rich  mountain  grasses.  They  have  the  advantage 
of  domestic  stock  in  a  far  wider  range  of  food  plants,  and  at  all 
seasons  in  this  region  they  are  assured  an  ample  food  supply.  Deep 
snow  within  their  range  is  of  rare  occurrence  and  of  short  duration, 
so  that  winter  losses  of  this  elk  are  rare. 

ODOCOILEUS  HEMIONUS  MACROTIS   (Say) 

Rocky  Mountain  Mule  Deer;  Tuh'Cya  of  the  Piute  at  Burns 

Cervus  macrotis  Say,  Long's  Exped.  to  the  Rocky  Mountains,  2:88,  1825.     (In 
2-v.  ed.) 

Type  locality. — Mora  River,  near  the  present  town  of  Mora,  N.  Mex. 

General  characters. — Size,  largest  of  our  North  American  small  deer ;  antlers 
forked,  often  in  adults  twice  forked;  ears  very  large;  tail  5  or  6  inches  long, 
slender,  with  bushy  black  tip;  hoofs  slender  and  pointed;  metatarsal  gland 
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above  the  middle  of  the  metatarsal  bone  and  4  or  5  inches  in  length,  conspicu- 
ously marked  by  long,  coarse  hair ;  skull  long  and  large  with  deep  lachrymal 
pits;  molar  teeth  light.  Winter  pelage:  Body  dark  gray,  with  much  black  on 
the  breast,  forehead,  nose,  mane,  and  tip  of  tail;  rest  of  tail,  large  rump  patch, 
and  back  part  of  belly  whitish  or  buffy ;  face  usually  dull  gray,  rarely  whitish 
(pi.  21,  A).  Summer  coat:  Yellowish  or  rusty  brown  instead  of  gray.  Young: 
Fawn  color,  thickly  spotted,  with  white  over  back. 

Measurements. — Of  an  adult  male:  Total  length,  1,720  mm;  tail,  130;  hind 
foot,  510;  ear  (dry),  inside,  200,  outside,  from  base  to  tip,  240.  Skull:  Basal 
length,  290 ;  orbital  width,  142 ;  length  of  upper  molar  series,  81. 

Weights  of  adult  bucks  are  generally  given  as  200  to  300  pounds,  but  very 
large,  fat  old  bucks  have  been  recorded  as  high  as  400  to  450  pounds.  Most  of 
these  weights  are  based  on  dressed  deer  that  have  been  brought  home  and 
weighed  bodily  or  in  pieces  and  a  correction  of  20  percent  of  the  dressed  weight 
added  for  the  live  weight,  so  that  a  slight  factor  of  uncertainty  is  introduced. 
A  full  or  empty  stomach  may  make  a  difference  of  10  or  20  pounds.    A  large 

buck  from  the  head  of  the 
Grand  Ronde  River  weighed 
dressed  260  pounds  (Amer. 
Field  72:  502,  1909).  In  Wal- 
lowa County  100  bucks  were 
reported  killed  in  October 
1913,  of  which  several  dressed 
250  to  275  pounds  (Oreg. 
Sportsman  1  (4)  :  17).  One 
large  mule  deer  buck  was 
killed  by  George  B.  Marsden, 
of  Burns,  that  dressed  314 
pounds  (Oreg.  Sportsman  1 
(4)  :  14).  George  Humphries 
records  a  buck  killed  at  Dog 
Lake,  Lake  County,  that 
weighed  415  pounds,  but  this 
was  not  given  as  dressed 
weight  and  is  assumed  to 
have  been  weighed  entire 
(Evening  Herald,  Klamath 
Falls  Aug.  26,  1916).  The 
California  Fish  and  Game  Com- 
mission records  a  buck  in  Modoc  County  of  350  pounds  dressed  ( Calif.  Fish  and 
Game,  January  1924,  p.  19)  and  Seton  records  one  vouched  for  by  Dr.  Tinsman, 
of  Adin,  Calif,  close  to  the  Oregon  line,  that  dressed  380  pounds  (1927,  v.  3, 
p.  326). 

Distribution  and  habitat. — Mule  deer  originally  occupied  prac- 
tically the  whole  of  eastern  Oregon,  including  the  dry  eastern  slope 
of  the  Cascade  Mountains  (fig.  11).  At  the  present  time  they  are 
found  throughout  the  rough,  mountainous  parts  of  this  area,  well 
back  from  settlements  and  where  they  have  received  adequate  pro- 
tection. They  are  absent  from  most  of  the  open  country.  They  are 
holding  their  own  in  the  very  rough  parts  of  the  Blue  Mountains, 
in  the  Steens  Mountains,  and  in  some  of  the  desert  ranges  along  the 
eastern  part  of  the  State,  and  in  recent  years  are  showing  remarkable 
increases  in  some  sections. 

Unlike  the  Columbian  black-tailed  and  white-tailed  deer,  mule  deer 
are  largely  animals  of  the  open  country  or  open  forests,  and  espe- 
cially of  the  steepest,  roughest  slopes  to  be  found.  Generally  they 
do  not  depend  on  dense  cover  for  protection  from  their  enemies, 
but  more  on  their  swift  flight  and  the  advantage  in  being  able  to 
run  rapidly  up  or  down  rough  slopes.  At  one  time  they  were  com- 
mon out  over  the  sagebrush  plains,  where  every  little  canyon  draw 
and  rocky  ridge  afforded  them  shelter  and  protection.     In  these 


Figure  11. — Range  of  Columbian  black-tailed  and 
Rocky  Mountain  mule  deer  in  Oregon  :  l,OdocoiU 
eus  columbianvs  columbianus;  2  O.  hemionus  ma- 
crotis.     Type  locality  circled. 
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Plate  20 


B4601M;     B4602M 


A,  Roosevelt's  elk  in  typical  habitat  in  dense  forest  country,  Olympic  Mountains  (photograph  by  W.  J. 
Mathewson);  B,  young  bull  elk  in  fall,  with  heavy  neck  and  mane  (photograph  by  Win.  Everett, 
courtesy  of  the  Forest  Service). 
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Plate  21 


B4605M;     B4604M 


A,  Rocky  Mountain  mule  deer  buck  in  early  winter  coat,  in  Yellowstone  Park  (photographed  by  M.  P. 
Skinner);  B,  black-tailed  deer  from  western  Oregon  (photographed  by  Wm.  Everett,  courtesy  of  the 

Forest  Service). 
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open  situations,  however,  they  have  been  so  easily  killed  that  they 
are  now  practically  confined  to  the  forests  and  steep  mountain  slopes. 

Abundance. — In  the  Lower  Deschutes  Valley  and  the  Columbia 
River  Valley  east  of  the  Cascades  mule  deer  have  been  scarce  for 
a  long  time,  owing  probably  to  the  great  amount  of  hunting  in 
proximity  to  well-settled  agricultural  valleys.  But  the  best  reports 
available  indicate  an  increase  on  the  national  forests  and  unoccupied 
mountainous  areas  of  eastern  Oregon. 

Table  11  shows  a  steady  increase  in  the  number  of  mule  deer  esti- 
mated by  the  Forest  Service  on  national  forests  from  1926  until 
1931.  In  1932  the  total  decreased  appreciably,  and  in  1933  a  slight 
decrease  continued.  As  some  of  the  ranges  wTere  overstocked,  this 
may  however,  represent  a  healthy  tendency.  The  figures  refer  only 
to  deer  on  the  national  forests  but  probably  include  three-fourths  of 
the  deer  of  eastern  Oregon.  A  few  hundred  whitetails  would  be 
included. 


Table  11. — Mule  deer  on,  national  forests  in  Oregon 
[Data  from  estimates  by  U.  S.  Forest  Service] 


Forest 

1926 

1929 

1930 

1931 

1932 

1933 

4,500 
8,850 
7,209 
2,570 
1,400 
1,625 
2,500 

6,700 
10, 900 
14, 220 
3,200 
1,170 
2,600 
3,000 

8,300 
11, 275 
15,580 
3,360 
1,360 
2,800 
3,425 

10, 300 
12, 200 
19,  550 
4,710 
1,850 
2,860 
4,100 

10,  640 
8,795 

12, 600 
5,010 
3,635 
3,055 
4,000 

11,  250 

7,950 
11,  250 
5,010 
3,565 
2,995 
3,980 

Whitman. 

Ochoco 

Total 

28, 654 

41,  790 

46, 100 

55,  570 

47,  735 

46,000 

Note.— No  estimates  available  for  1927  or  1928. 

General  habits. — As  might  be  expected  from  the  prominent  eyes 
and  the  very  large  ears,  thes  deer  depend  for  protection  from 
enemies  largely  on  their  keen  senses.  Their  favorite  bed  ground 
during  the  daytime  is  on  a  steep  slope  often  near  the  crest  of  a  ridge 
overlooking  a  wide  scope  of  country,  where  the  approach  of  any 
enemy  will  be  detected. 

To  some  extent  the  mule  deer  are  locally  migratory.  Usually  as 
the  deep  snows  of  winter  come  on  they  leave  the  higher  slopes  and 
work  down  into  the  foothills,  canyons,  and  valley  draws  where  bare 
ground  and  an  abundance  of  food  are  generally  found  on  steep, 
sunny  slopes,  or  in  brushy  bottoms.  In  spring  and  early  summer  they 
migrate  back  toward  the  higher  levels,  and  the  bucks,  especially,  with 
their  sensitive,  growing  horns,  seek  the  crests  of  wind-swept  ridges 
during  the  worst  of  the  fly  time. 

The  bucks  shed  their  antlers  during  the  latter  part  of  winter, 
varying  from  January  to  March.  In  April  the  new  set  begins  to 
grow,  and  by  July  the  beautiful  brown  velvet-covered  antlers  are 
practically  full  grown.  In  September  the  velvet  peels  from  the 
hardened  beams  and  prongs,  which  are  soon  polished  and  ready  for 
the  fall  season  of  fighting. 

Breeding  habits. — The  mating  season  throughout  the  Eocky  Moun- 
tain region  seems  to  be  mainly  in  November.  These  deer  are  to  some 
extent  gregarious  and  migratory.     During  the  mating  season  an  old 
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buck  will  sometimes  gather  a  few  does  and  keep  off  the  smaller 
bucks,  but  more  generally  he  will  stay  with  one  doe  for  a  few  days 
and  then  seek  another  mate.  In  places  the  herds  or  bunches  remain 
together  for  at  least  a  part  of  the  winter.  More  often,  though,  they 
get  scattered  out  and  are  kept  more  or  less  stirred  up  and  on  the 
move.  Usually  twin  fawns  are  born  in  June,  rarely  1  and  as  rarely 
3,  beautifully  spotted  with  white  over  a  tawny  or  fawn-colored  back 
and  sides.  The  spotted  coat  is  worn  until  the  first  molt  in  August  or 
September,  when  the  fawns  are  well  grown  and  running  with  the 
mother. 

Food  habits. — Mule  deer  are  mainly  browsing  animals,  picking 
the  buds,  tips,  leaves,  flowers,  and  seed  capsules  from  a  great  variety 
of  bushes  and  plants.  Mountain-mahogany  is  one  of  their  favorite 
food  plants,  and  the  leaves,  buds,  and  seed  capsules  are  often  closely 
browsed.  Bitterbush  {Purshia)  and  various  species  of  Ceanothus 
are  eaten,  and  raspberry  and  rosebushes  are  closely  cropped.  Only 
in  early  spring  do  they  feed  to  any  extent  on  green  grass  or  newly 
sprouted  grains.  Generally  no  trace  of  grass  is  found  in  the  stomach 
contents. 

The  practice  of  killing  bucks  only  should  be  carefully  considered. 
As  soon  as  there  are  too  few  bucks  for  the  number  of  does  the  re- 
striction should  be  removed  until  the  herd  again  becomes  well 
balanced  in  sexes — not  more  than  5  does  to  1  buck.  Studies  of  game 
management  have  not  gone  far  enough  to  determine  definitely  how 
often  a  season  of  hunting  both  sexes  should  be  allowed,  or  whether 
an  occasional  open  season  on  does  is  preferable.  But  in  many  States 
these  important  questions  are  being  earnestly  considered.  When 
each  doe  is  not  bearing  and  raising  her  usual  two  fawns,  there  is  some 
good  reason,  generally  not  enough  male  deer,  or  too  many  coyotes  or 
bobcats  on  the  breeding  grounds. 

Economic  status. — Over  much  of  the  rough  arid  mountain  county 
of  eastern  Oregon  the  mule  deer  is  the  most  valuable  game  animal, 
suited  as  it  is  to  a  type  of  country  in  which  neither  domestic  stock 
nor  other  game  animals  will  thrive.  If  given  proper  protection  these 
areas  could  support  thousands  of  deer  and  provide  good  hunting 
where  now  there  is  little  or  none.  The  usual  method  of  unrestricted 
hunting  soon  cleans  out  the  deer  in  the  open  country  they  naturally 
inhabit;  and  only  a  limited  license  system,  based  on  the  estimated 
number  of  deer  to  be  spared  each  year  in  each  area,  would  serve  to 
maintain  the  breeding  stock  as  desired. 

ODOCOILEUS  COLUMBIANUS  COLUMBIANUS    (Richardson) 

Columbian  Black-tailed  Deer  ;  Blacktah,  ;  Elola  of  the  Wasco ;  Moos-mus  of 

the  Klamath  (O.  H.  M.) 

Cervus  macrotis  var.  Columbiana  Richardson,  Fauna  Boreali-Amer.,  v.  1,  p.  257, 

1829. 
Cervus  lewisii  Peale,  U.  S.  Exploring  Exped.,  v.  8,  pp.  39-41,  1848.     Type  from 

mouth  of  Feather  River,  Calif. 

Type  locality. — Mouth  of  Columbia  River. 

General  characters. — Smaller  than  the  mule  deer,  and  darker,  with  forked 
antlers  (pi.  21,  B),  medium-sized  metatarsal  glands,  lower  down  on  the  hind 
legs  than  in  the  mule  deer  and  higher  up  than  in  the  whitetails ;  tail,  bushy,  not 
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so  long  as  that  of  the  whitetail,  and  much  wider  than  that  of  the  mule  deer, 
whole  upper  surface  black,  whole  lower  surface  white;  ears  large;  skull 
relatively  short  and  wide,  with  deep  lachrymal  pits  and  light  molar  teeth. 
Winter  pelage  (September  to  June),  rich  brownish  gray,  darker  or  blacker 
along  median  line  of  back  from  nose  to  tail;  full  top  of  tail,  forehead,  nose, 
and  brisket  black  or  blackish;  legs  tawny,  lower  surface  of  tail,  inside  of 
ears,  and  edges  of  lips  white;  back  of  belly,  inside  of  front  legs,  and  chin 
whitish.  Summer  pelage:  Body  rich  tawny,  top  of  tail,  dorsal  line,  forehead, 
and  nose  blackish ;  back  of  belly,  inside  of  legs,  throat,  and  lips  white.  Fawns 
thickly  spotted  with  white  over  dark  tawny  upper  parts. 

Measurements. — Of  adult  male:  Total  length,  1,640  mm;  tail,  180;  hind 
foot,  450.  Ear  (dry),  inside,  160,  outside,  from  base  to  tip,  ISO.  Skull:  Basal 
length,  233;  orbital  width,  128;  length  of  molar  series,  71.  Weight  of  large 
bucks  about  200  pounds,  but  there  are  records  of  200  and  219  pounds  dressed. 

Distribution)  and  habitat. — The  Columbian  blacktails  inhabit  the 
region  from  the  summit  of  the  Cascade  and  northern  Sierra  Nevada 
Mountains  west  to  the  Pacific  (fig.  11).  In  Oregon,  they  occupy  also 
most  of  the  eastern  slope  of  the  Cascade  Range  to  its  timbered  base, 
their  range  meeting,  but  rarely  overlapping,  that  of  the  Rocky 
Mountain  mule  deer.  They  are  peculiarly  animals  of  the  dense  forest 
and  chaparral  country  of  both  mountains  and  lowlands,  but  they 
do  not  extend  into  the  open  desert  country.  Formerly  they  were 
abundant  over  most  of  their  range,  and  they  have  held  their  own 
better,  perhaps,  than  any  other  species  of  western  deer.  In  many 
parts  of  western  Oregon,  they  are  still  abundant,  and  with  proper 
protection  can  be  maintained  in  large  numbers  wherever  the  country 
is  not  thickly  settled.  The  dense  forests  and  almost  impenetrable 
thickets  which  they  inhabit  protect  them  not  only  from  natural  ene- 
mies but  to  a  great  extent  from  excessive  hunting. 

Abundance. — In  former  days,  from  the  time  of  the  early  explora- 
tions in  Oregon — Lewis  and  Clark  in  1805  and  1806,  Henry  Thomp- 
son in  1813,  Franchere  in  1814,  David  Douglas  in  1825,  Nathaniel  J. 
Wyeth  in  1832,  Townsend  in  1839,  Wilkes  and  Peale  in  1848,  and 
others — up  to  the  beginning  of  the  Biological  Survey  field  work  of 
1888,  there  seems  to  have  been  no  mention  of  excessive  abundance 
of  deer  in  western  Oregon.  Such  statements  as  "observed  ",  "  speci- 
men obtained  ",  "  plenty  of  deer  ",  "  a  few  observed  ",  "  in  great 
abundance  (Franchere)",  "considerable  deer  found  here",  "deer 
abound  (Wyeth)",  would  seem  to  indicate  no  greater  numbers  locally 
than  during  recent  years.  The  greater  abundance  of  wolves,  moun- 
tain lions,  and  other  predatory  animals  in  earlier  times  evidently 
kept  the  number  of  deer  at  a  low  ebb.  In  recent  years  the  deer  have 
been  crowded  from  much  of  their  old  range  in  the  valleys  by  settle- 
ments and  much  hunting,  but  in  unsettled  areas  and  on  the  national 
forests  they  seem  to  be  holding  their  own  or  slightly  increasing. 

Table  12  shows  the  numbers  of  black-tailed  deer  on  the  national 
forests  in  Oregon,  according  to  Forest  Service  estimates.  The  figures 
naturally  include  a  few  white-tailed  and  mule  deer  along  the  eastern 
slope  of  the  Cascades.  Because  of  the  great  extent  of  foothill,  semi- 
forested,  and  chaparral  country  in  the  State  it  seems  probable  that 
as  many  more  deer  occupy  the  range  outside  national  forests  and  that 
the  total  black-tailed  population  lor  the  State  in  any  year  may  pos- 
sibly be  twice  the  total  estimated  as  in  the  national  forests. 
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Table  12. — Black-tailed  deer  on  national  forests  in  Oregon 
[Data  from  estimates  by  U.  S.  Forest  Service] 


Forest 


Mount  Hood- 
San  tiam  i 

Cascade  i 

Rogue  River  2 

Umpqua 

Siskiyou 

Siuslaw 

Total... 


1926 

1929 

1930 

1931 

1932 

1933 

2,500 

1,865 

5,227 

5,250 

2,340 

2,470 

2,000 

2,300 

2,410 

2,510 

2,010 

}   i  7, 295 

4,765 

5,000 

5,227 

5,250 

5,460 

3,645 

5,330 

5,050 

7,565 

6,060 

4,610 

(3) 

4,350 

3,200 

3,250 

3,000 

2,900 

20, 000 

13,  300 

13,500 

14, 000 

13,900 

6,100 

6,450 

7,325 

6,950 

7,000 

7,845 

12,300 

39,  360 

39,  470 

41,564 

44,  825 

40,  615 

35, 675 

•  Santiam  and  Cascade  Forests  now  consolidated  in  Willamette  National  Forest. 

3  Formerly  Crater. 

3  No  estimate  available. 

Note.— No  estimates  available  for  1927  or  1928. 

The  number  of  deer  legally  killed  each  year,  if  known,  would  be 
of  great  importance  as  an  index  to  numbers  maintained  on  the  range, 
but  only  meager  data  are  available.  In  1916  Deputy  Game  Warden 
J.  M.  Thomas  reported  318  deer  killed  in  Coos  County,  and  esti- 
mated 7,500  remaining  (Oreg.  Sportsman  5  (1)  :  43,  1917).  In  1916 
Joe  L.  Skelton,  of  Klamath  Falls,  estimated  5,000  black-tailed  deer 
in  the  western  part  of  Klamath  County  west  of  Klamath  Lakes 
(Oreg.  Sportsman  5  (1) :  17,  1917).  Deputy  Game  Warden  Orrin 
Thompson,  of  Koseburg,  the  previous  year  estimated  2,000  deer 
killed  in  Douglas  County  (Oreg.  Sportsman  4  (1)  :  47,  1916).  The 
same  year  Curry  County,  with  a  human  population  of  only  2,628,  was 
estimated  to  contain  20,000  deer  (Oreg.  Sportsman  4  (4)  :242,  1916). 
It  is  evident  that  the  available  range  and  food  supply  would  in 
many  localities  support  a  far  greater  number  of  deer  than  at  present 
occupy  western  Oregon. 

General  habits. — Unlike  the  mule  deer,  which  depend  upon  watch- 
fulness and  rapid  flight,  these  timber-loving  deer  hide  in  the  thickest 
parts  of  the  forest,  coming  cautiously  out  at  evening  to  feed,  and 
depending  largely  on  stealth  and  caution  for  protection,  in  which 
their  dark  colors  aid  them  in  avoiding  observation.  Usually  they 
are  resident  wherever  they  occur,  but  in  some  parts  of  their  mountain 
range  they  are  driven  down  by  deep  snows  of  winter  to  the  lower 
slopes,  and  in  summer  work  their  way  back  to  the  upper  slopes  and 
wind-swept  crests  where  the  flies  and  mosquitoes  are  less  troublesome. 
Like  other  species  of  deer  they  become  very  tame  and  unsuspicious 
when  not  hunted  or  chased  by  dogs,  but  when  much  hunted  quickly 
become  wary  and  difficult  to  find. 

Breeding  habits. — The  mating  season  is  usually  in  October  or 
November,  and  the  fawns  are  born  in  May  or  June,  although  there 
are  many  records  of  earlier  breeding  and  of  fawns  born  in  March 
and  April,  indicating  a  prolonged  and  irregular  mating  season. 
The  spotted  coat  of  the  fawns  (pi.  22)  changes  to  the  gray  coat  of 
the  adult  in  autumn,  and  even  before  the  change  the  fawns  are 
sometimes  found  running  with  their  mothers.  The  horns  of  the 
bucks  are  shed  in  January  or  February  and  renewed  during  the 
spring  and  summer  months.    By  the  first  of  September  the  velvet  has 
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Black-Tailed  Doe  and  Fawns  from  Cottage  Grove,  Oreg. 
Photograph  by  C.  A.  Bartell 
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Skulls  and  Antlers  of  White-Tailed  Deer. 

A,  Adult  buck  of  the  Columbian  whitetail  (Odocoiteus  virginianus  leucurus),  from  near  Roseburg,  Oreg., 
collected  by  Stanley  G.  Jewett  in  1915;  B,  type  of  Idaho  whitetail  (0.  virginianus  ochrourus)  from  Coolin, 
Idaho,  collected  by  Frank  Lemmer,  December  19C8. 
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usually  disappeared  and  the  horns  are  hard  and  in  good  fighting 
trim. 

Food  habits. — Most  of  the  food  of  these  deer  consists  of  browse 
from  the  leaves,  buds,  tips  of  branches,  seed  capsules,  and  berries  of 
a  great  variety  of  trees,  shrubs,  and  other  plants.  Not  a  trace  of  grass 
could  be  found  in  the  stomachs  of  a  considerable  number  examined, 
but  this  does  not  prove  that  they  do  not  at  times  eat  green  grass. 
They  are  fond  of  the  leaves,  buds,  and  seeds  of  many  species  of 
Ceamothus,  commonly  called  buckbrush  or  lilac,  also  of  the  ever- 
green barberries,  willows,  mountain-mahogany,  snowberry,  blueberry, 
raspberry,  salmonberry,  salal,  and  rose.  In  the  fall  they  regularly 
fatten  on  the  abundant  acorns  as  these  fall  from  the  trees  or  are 
picked  from  the  shrubby  oaks.  Flowers,  fruit,  ferns,  fungi,  and 
lichens  are  also  acceptable  food.  But  this  list  of  plants  is  a  mere 
fragment  of  what  they  undoubtedly  choose  as  food.  In  a  dense, 
brushy,  and  forested  country  there  is  scarcely  a  limit  to  the  food 
supply  for  such  animals.  Most  of  the  plants  eaten  are  not  taken  by 
any  domestic  stock.  They  are  fond  of  salt  and  visit  salt  licks  and  the 
ocean  beaches.  For  the  most  of  the  year  they  are  in  good  condition. 
In  the  fall  they  become  very  fat  and  furnish  one  of  the  most  delicious 
of  wild  meats. 

Economic  status. — The  value  of  these  game  animals,  living  almost 
entirely  on  the  waste  products  of  the  country  and  furnishing  a  valu- 
able meat  supply  and  a  means  of  attracting  a  large  number  of  people 
to  outdoor  sport  and  exercise  each  year,  cannot  be  overestimated. 
The  importance,  therefore,  of  protecting  and  maintaining  them  in 
large  numbers  is  evident,  and  a  thorough  study  of  the  habits,  needs, 
distribution,  and  abundance  of  the  deer  should  form  a  basis  for  actual 
control  and  maintenance  of  the  game  supply. 

ODOCOILEUS  VIRGINIANUS   LEUCURUS    (Douglas) 

Columbian  White-tailed  Deer;  Whitetail;  Flagtail;  Fantail;  Mowitch  of 

the  Indians  (D.  D.) 

Cervus  leucurus  Douglas,  Zool.  Jour.  4:  330,  1829. 

Type  locality. — Falls  of  the  Willamette  and  mouth  of  Columbia  River,  Oreg. 
(Description  based  on  specimens  from  both  places.) 

General  characters. — Small,  about  as  in  typical  virginianus  or  smaller ;  tail 
not  very  long;  skull  small  (pi.  23,  A)  ;  horns  small  and  slender  and  closely  in- 
curved ;  ears  small ;  metatarsal  glands,  as  usual  in  the  whitetails,  small  and 
below  middle  of  metatarsus ;  skull  slender  with  shallow  lachrymal  pits  and 
light  molar  teeth.  Winter  pelage  (adult  male  from  near  Roseburg  taken  Jan. 
4)  :  Body  dark  brownish  gray,  slightly  darker  along  back  of  neck;  forehead 
dark  brown ;  brisket,  edge  of  ear  tips,  eyelids,  nose  pad,  3  spots  on  top  and 
sides  of  nose  and  2  on  sides  of  lower  lip  blackish ;  top  of  tail  and  legs  clear 
ochraceous ;  tip  and  lower  surface  of  tail,  belly,  throat  patch,  lower  lip  and 
edges  of  upper  lips,  inside  and  spot  at  base  of  ears,  inside  of  legs  to  and 
including  heel  gland  and  stripe  down  front  legs  to  hoofs,  leg  and  foot  glands 
white;  sides  of  nose  and  eyering  light  gray;  base  of  hairs  on  top  of  tail  dusky. 
Summer  pelage  and  young  not  seen,  but  Douglas  says  they  change  to  reddish 
brown  in  summer  and  that  the  young  are  spotted  with  white  until  the  middle 
of  the  first  winter.  Skulls  of  3-or  4-year-old  bucks  from  near  Roseburg  are 
small  and  slender  with  slender  rostrums,  flat  frontal  regions,  deep  pits  above 
orbits,  narrow  nasals  and  palates  and  very  small,  slender,  closely  incurved 
antlers. 

Measurements. — Tanned  skin  from  near  Roseburg,  adult  male:  Total  length, 
1,575  mm  (62  in.)  ;  tail,  178  (7)  ;  hind  feet  imperfect;  ear,  inside,  110  (4y2), 
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outside,  from  upper  base  to  tip,  150  (6).  Tanned  skin  from  Davis  Creek 
(southwest  corner  of  Crook  County)  not  typical:  Total  length,  1,935;  tail, 
190;  hind  foot,  470;  ear,  inside,  120,  outside,  140.  Skull  from  near  Roseburg 
male,  3  or  4  years  old:  Basal  length,  243;  nasals,  75;  orbital  width,  107 
postorbital  width,  85;  braincase,  70;  mastoid,  81;  exoccipital  condyles,  47 
upper  molar  series,  73;  lower  molar  series,  83.  Weight:  Said  by  Douglas  to  be 
one-fifth  less  than  that  of  the  Columbian  black-tailed  deer,  which  would  mean 
for  a  large  buck  approximately  160  pounds  (Hooker  1836,  p.  129). 

In  the  original  description  Douglas  says :  "  Horns  ramose,  slender,  smooth, 
round,  much-turned  forward.  Length  of  body  from  the  nose  to  the  root  of  the 
tail  4  feet  3  inches.  Height  of  the  fore  shoulder  3  feet  5  inches ;  that  of  the 
hind  quarters  the  same;  girth  behind  the  fore  legs  3  feet  5  inches.  Ears  8 
inches.  Tail  12  to  15  inches.  Head,  neck,  body,  and  legs  light  gray,  changing 
to  reddish  brown  in  summer.  Belly,  inside  of  legs  and  thighs,  and  under  the 
tail  white.  Ankles  yellowish  brown.  Lips  and  tips  of  ears  black."  [The 
length  of  tail  must  of  course  be  to  tips  of  the  long  hairs,  but  even  then  it  seems 
too  long.] 

Distribution  and  Jiabitat. — In  1806  Lewis  and  Clark  reported  seven 
killed  and  upward  of  a  hundred  seen  on  Deer  Island,  in  the  Colum- 
bia, just  below  the  pres- 
ent site  of  Portland  and 
others  seen  and  killed  on 
the  trips  up  and  down 
the  lower  Columbia  from 
The  Dalles  westward 
(1904.-05,  v.  4,  pp.  209- 
210)  (fig.  12). 

In  1826  David  Douglas 
reported  them  as  the 
most  common  deer  in  the 
districts  adjoining  the 
Columbia  River  and 
"  more  especially  in  the 
fertile  prairies  of  the 
Cowalidske  (Cowlitz) 
and  Multnomah  (Willa- 
mette) Rivers,  within  one 
hundred  miles  of  the  Western  Ocean."  He  also  found  them  at 
the  mouth  of  the  Columbia  and  near  the  head  of  tidewater  on  the 
Umpqua  River. 

In  1841  Peale  (1848,  v.  8,  p.  88)5  says:  "At  the  Umpqua  River  in 
latitude  43°  they  give  place  to  the  black-tailed  deer  (Cervus  lewisii) 
our  next  species,  which  occupy  the  country  south  of  that  parallel  to 
the  almost  entire  exclusion  of  these."  There  are  no  positive  records 
of  them  farther  south  in  the  Coast  Range  valleys  and  those  from  the 
Klamath  country  and  south  to  Pit  River  Valley,  Calif.,  may  be 
another  form.  To  the  north  they  went  at  least  to  the  Puget  Sound 
country  in  Washington. 

In  1904  Ned  Hollister,  while  in  the  Willamette  Valley  at  Albany, 
learned  from  a  Mr.  Warner,  an  early  settler  there,  that  the  "  flag- 
"  were  plentiful  in  the  valley  in  1847,  usually  in  swampy  low- 


Figuhe  12. — Range  of  the  Columbian  white-tailed  and 
the  yellow-tailed  deer  in  Oregon :  1,  Odocoileus 
virginianus  lewcurus ;  2,  O.  v.  ochrourus.  Type 
locality  circled. 


tails 


lands  and  hardly  ever  ranging  high  into  the  foothills  on  either  side. 
In  1872  to  1875  they  were  still  of  regular  occurrence  in  the  valley, 


6  See  also  Peale's  Journal   in   Library  of  Congress  for   Sept.   23,   1841,   where  he  gives 
the  Umpqua  Mountains  as  the  southern  limit  of  their  range. 
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but  after  that  time  rapidly  disappeared.  He  had  not  seen  or  known 
of  one  for  the  past  10  years. 

D.  D.  Hickleman,  of  Albany,  son  of  one  of  the  early  settlers,  who 
has  hunted  all  his  life,  said  the  last  whitetail  he  knows  of  was  killed 
in  the  valley  about  1898  near  Sweet  Home,  Linn  County. 

T.  C.  Baker,  credited  with  being  the  best  hunter  in  the  valley,  a 
well-known  and  well-informed  resident,  told  Hollister  that  the 
flagtails  were  naturally  the  deer  of  the  river  bottoms,  islands,  willow 
thickets,  and  open  prairies,  sometimes  going-  into  the  foothills  but 
never  high  in  the  mountains.  He  had  killed  many  of  them,  the  last 
about  1898,  and  thought  there  were  still  a  few  in  the  Willamette 
country  and  probably  more  over  toward  the  coast  in  Lincoln  County. 

In  1914  Stanley  G.  Jewett  was  told  by  H.  G.  Davis,  of  Portland, 
that  these  deer  were  common  in  the  foothills  about  Beaverton,  Wash- 
ington County,  from  1860  to  1875  (Oreg.  Sportsman  2  (8)  :  5,  1914). 

In  the  same  year  a  Mr.  Simpson,  at  the  State  game  farm  near 
Corvallis,  told  the  writer  that  white-tailed  deer  used  to  be  common 
in  that  part  of  the  valley,  but  that  it  was  a  valley  species  and  never 
found  in  the  mountains. 

In  1915  Jewett  reported  a  few  still  inhabiting  the  Long  Tom 
Swamp  west  of  Eugene,  and  a  few  on  the  oak-covered  hills  along 
the  Umpqua,  a  few  miles  northeast  of  Roseburg,  where  he  obtained 
the  specimens  described,  and  where  they  were  again  reported  by  the 
game  warden  in  1917.6 

General  habits. — Except  for  scattered  notes  on  the  kind  of  country 
where  they  were  found,  very  little  is  on  record  of  the  habits  of  these 
deer.  Like  other  forms  of  the  white-tailed  group  they  were  a  brush 
and  thicket  species,  hiding  in  dense  vegetation  for  protection  and 
generally  keeping  in  the  vicinity  of  open  water.  David  Douglas 
(Richardson,  1829,  p.  259)  says : 

Its  favorite  haunts  are  the  coppices  of  Corylus,  Rubus,  Bosw,  and  AtnelancMer 
on  the  declivities  of  the  low  hills  or  dry,  undulating  ground.  *  *  *  Its 
gait  is  two  ambling  steps  and  a  bound,  exceeding  double  the  distance  of  the 
steps.  *  *  *  In  running  the  tail  is  erect,  wagging  from  side  to  side,  and 
from  its  unusual  length  is  the  most  remarkable  feature  about  the  animal.  The 
voice  of  the  male  calling  the  female,  is  like  a  sound  produced  by  blowing  in 
the  muzzle  of  a  gun  or  into  a  hollow  cane.  The  voice  of  the  female  calling  the 
young  is  mae  mae,  pronounced  shortly.  *  *  *  The  flesh  is  excellent  when 
in  good  order,  and  remarkably  tender  and  well  flavoured.  *  *  *  They  go 
in  herds  from  November  to  April  and  May,  when  the  female  secretes  herself 
to  bring  forth. 

ODOCOILEUS    VIRGINIANUS    OCHROURUS    Bailey 

Yellow-tailed  Deer  ;    Idaho   Whitetail 

Odocoileus  virainianus  ochronrus  Bailey,  Biol.  Soc.  Wash.  Proc.  45 :  43-44,  1932. 

Type. — From  Coolin,  south  end  of  Priest  Lake,  Idaho,  collected  December  27, 
1908,  by  Frank  Lemmer.  A  large  buck,  5  or  6  years  old,  in  perfect  full  winter 
coat. 

General  characters. — Size  about  as  in  macrourus  of  the  Great  Plains  region, 
colors  darker,  with  less  black  on  top  of  tail ;  much  larger  than  typical  leucurus, 


6  The  white-tailed  deer  from  east  of  the  Cascades,  the  Klamath  section,  and  northern 
California,  are  not  included  under  leucurus. 
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with  larger  horns,  heavier  skull  (pi.  23,  JB),  longer  tail,  but  very  similar 
coloration.  Not  so  large  or  dark  as  boreaUs.  Winter  pelage,  upper  parts 
dark  buffy  gray,  becoming  bright  ochraceous  on  top  of  tail,  legs,  and  edges  of 
belly ;  forehead  and  top  of  head  dark  brown ;  brisket  dusky ;  eyelids,  nose 
pad,  3  spots  on  top  and  sides  of  nose  and  2  on  sides  of  lower  lip  black ;  sides 
of  nose  and  eyering  light  gray ;  tip  and  lower  surface  of  tail,  belly,  throat 
patch,  and  lower  lip,  inside  of  ears,  inside  of  legs  to  below  heels  and  knees, 
metatarsal  and  foot  glands  white.  Summer  coat  (June  25  from  Coeur  d'Alene 
Mountains)  :  Upper  parts  bright  tawny  or  light  bay,  legs  but  little  lighter,  not 
yellowish  as  in  macrourus,  and  with  no  real  black  on  top  of  tail  as  in  macrourus 
and  borealis.  Young  spotted  with  white  over  back  and  sides.  Skull  very 
similar  to  that  of  macrourus  with  about  the  same  type  of  horns,  larger,  more 
massive  and  with  much  heavier  horns  than  in  leucurus. 

Measurements. — Type:  Total  length,  1,752  mm;  tail,  265;  hind  foot,  483; 
ear  (dry),  inside,  120,  outside,  base  to  tip,  150.  Skull  of  type:  Basal 
length,  approximately  275;  nasals,  100;  orbital  width,  120;  postorbital  width, 
105;  brain  case,  75;  mastoid  width,  91;  upper  molar  series,  74;  lower  molar 
series,  84. 

Distribution  and  habitat. — This  mountain  valley  form  of  the  west- 
ern white-tailed  group  apparently  occupies  the  lake  and  stream  val- 
leys of  Idaho,  northwestern  Montana,  southeastern  British  Columbia, 
and  parts  of  eastern  Washington  and  Oregon,  east  of  the  Cascades 
(fig.  12).  There  are  specimens  from  Buck  Creek  in  Grant  County, 
and  Davis  Creek  in  the  southwest  corner  of  Crook  County,  that  are 
referred  to  this  form. 

Until  specimens  of  typical  OdocoUeus  leucwrus  were  recently  ob- 
tained by  Jewett  from  near  Roseburg,  Oreg.,  the  deer  of  eastern 
Oregon,  Idaho,  and  northwestern  Montana  were  supposed  to  belong 
to  that  species.  Comparison  of  the  material  showed  that  this  north- 
ern Rocky  Mountain  valley  deer  is  a  well-marked  form  of  the 
white-tailed  group. 

Lewis  and  Clark  in  1805  and  1806  and  Douglas  in  1825  and  1826 
recorded  these  deer  along  the  west  base  of  the  Rocky  Mountains, 
but  they  included  them  with  either  leucurus  or  macrourus,  in  which 
they  were  followed  by  later  authors.  Ogden  in  his  journal  of  No- 
vember 18,  1826;  while  on  the  Deschutes  River,  southeast  of  the 
Paulina.  Mountains  records  "  seven  white-tailed  deer  brought  in " 
(1910,  p.  210).  Newberry  (1857)  in  1855  reported  them  on  the 
Deschutes  _  (lat.  43°27'  and  43°40').  Jewett  and  Murie  collected 
three  specimens  on  Davis  Creek,  a  branch  of  the  upper  Deschutes, 
in  January  1913,  and  2  years  later  Jewett  reported  them  along  the 
Metolius  River  west  of  the  Deschutes,  and  on  Mill  Creek  at  the 
northeast  base  of  Mount  Hood.  In  the  John  Day  Valley  he  was 
told  that  they  were  formerly  very  common  throughout  the  valley, 
and  there  were  still  a  few  in  some  of  the  more  remote  valleys  north 
and  south  of  the  river.  He  also  reported  them  as  formerly  com- 
mon in  the  Powder  River  Valley  and  along  Pine  Creek  and  gave 
some  reports  of  whitetails  seen  in  recent  years.  In  1916  he  saw 
one  in  Fox  Valley  north  of  the  John  Day  River.  Preble  and  the 
writer  obtained  reports  of  them  in  1896  near  Elgin  in  the  Grand 
Ronde  Valley  and  saw  one  on  the  ridge  west  of  the  valley.  Accord- 
ing to  numerous  reports  from  Forest  Service  officials,  hunters,  and 
residents,  it  appears  that  these  deer  were  once  an  abundant  species 
throughout  the  valley  and  stream  bottoms  of  the  Blue  Mountain 
section,  and  there  are  evidently  a  few  remaining  in  out-of-the-way 
places. 
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In  1916  William  F.  Schnabel,  of  Caldwell,  Idaho,  wrote  to  the  Bio- 
logical Survey  that  in  1880  he  saw  two  white-tailed  deer  on  top  of 
the  Mahogany  Mountains,  in  eastern  Malheur  County,  the  only  ones 
he  ever  saw  there,  although  he  had  seen  hundreds  of  them,  on  the 
Snake  River  Plains  in  Idaho. 

At  Klamath  Falls  a  Mr.  Moore,  an  old  resident,  told  the  writer 
of  killing  a  white-tailed  deer  near  Fort  Klamath  about  1885.  There 
are  also  records  of  deer  south  and  west  of  Lower  Klamath  Lake  that 
may  be  provisionally  placed  under  this  subspecies. 

In  the  California  Academy  of  Science  collection  are  a  pair  of  old 
white-tailed  deer  antlers  from  Ashland,  Oreg.,  collected  by  William 
C.  Butler  in  1898,  and  labeled,  in  B.  W.  Evermann's  handwriting, 
"  old  horns  from  the  wall."  These  are  typical  heavy,  rough  antlers 
of  O.  v.  ochrownis  and  may  well  have  been  brought  from  Davis 
Creek  or  anywhere,  but  they  are  not  the  O.  v.  leucurus  type  of  antlers. 
Two  other  pairs  of  interlocked  antlers  in  the  academy  collection,  nos. 
5579  and  5580,  are  labeled  "  eastern  Oregon,  bequest  of  Tom  C.  Grant, 
March  12, 1926."  They  seem  to  be  typical  O.  v.  ochrowus.  They  are 
old  and  yellow  and  may  have  been  picked  up  long  ago,  possibly  in 
the  John  Day  River  country. 

Another  very  important  pair  of  antlers  in  the  academy  collection 
comes  from  Modoc  County,  Calif.,  well  below  the  Oregon  line  labeled 
"  South  Fork  of  Pit  River  in  the  Warner  Mountains.  No.  877,  John 
Rowley  collection,  collected  October  1911,  by  L.  H.  Sisson,  of 
Alturas."  They  are  heavy  rough  antlers  with  heavy  base  and  long 
brow  points  of  typical  O.  v.  ochroumcs  and  mark  the  southernmost 
jDoint  from  which  specimens  have  been  examined. 

General  habits. — There  is  very  little  on  record  of  the  habits  of  these 
deer  in  Oregon,  except  that  they  are  found  mainly  in  thickets  and 
willow  bottoms  along  the  streams  and  valleys.  In  recent  years  they 
are  sometimes  found  back  in  the  hills,  crowded  back  probably  by 
settlements.  Like  most  of  their  group  they  are  secretive  and  would 
rather  hide  than  run.  In  the  more  extensive  thickets  and  forests  of 
Idaho  and  Montana  they  are  still  abundant  in  favorable  locations, 
but  over  much  of  their  ranges  they  are  doomed  to  be  crowded  out  by 
settlements,  or  killed  by  predatory  animals  as  they  gather  on  winter 
ranges  and  are  easily  pulled  down  by  coyotes  and  dogs  in  the  deep 
snows. 

ORDER  LAGOMORPHA:  RABBITS  AND  CONIES 

Family  LEPORIDAE:  Rabbits  and  Hares 

LEPUS  AMERICANUS  BAIRDII  Hayden 

Rocky  Mountain  Snowshoe  Hare 

Lepus  iairdii  Hayden,  Amer.  Nat.  3 :  115,  1869. 

Type  locality. — Near  Fremont  Peak,  Wind  River  Mountains,  Wyo. 

General  characters. — In  size  intermediate  between  the  cottontails  and  the 
jack  rabbits,  ears  moderately  long,  feet  large  and  hairy,  tail  small,  not  con- 
spicuously white  underneath.  Summer  coat,  upper  parts  rusty  gray,  with 
much  black  on  rump,  back,  and  ears;  belly,  chin,  inside  of  legs,  feet,  edges  of 
ears,  and  sometimes  speck  on  crown,  white.  Winter  coat  usually  pure  white, 
with  sometimes  a  trace  of  gray  or  buffy  over  head;  back  of  ear  tips  dusky. 
Young  are  grayish  brown,  without  much  white. 
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Measurements. — Total  length,  447  mm;  tail,  40;  hind  feet,  143;  ears  (dry), 
inside  from  notch  to  tip,  68. 

Distribution  and  habitat. — This  Rocky  Mountain  form  of  the 
snowshoe  hare  comes  into  eastern  Oregon  over  most  of  the  Blue 
Mountain  Plateau.  There  are  specimens  in  the  Biological  Survey- 
collection  from  Wallowa,  Strawberry  Butte,  and  from  near  Sumter, 
and  in  the  Jewett  collection  from  the  Ochoco  National  Forest,  from 
15  miles  north  of  Burns,  and  from  Sled  Springs,  22  miles  north  of 
Enterprise  (fig.  13).  Numerous  records  cover  the  Canadian  Zone 
forest  area  of  these  mountains.  In  Oregon,  however,  their  range 
apparently  does  not  connect  with  that  of  klamathensis  in  the  Cas- 
cade Mountains.  They  are  denizens  of  the  deep  forests  and  dense 
thickets,  sometimes  ranging  to  near  timber  line  through  both  Cana- 
dian and  Hudsonian  Zones. 

General  habits. — While  often  common,  these  hares  are  less  con- 
spicuous than  most  other  species,  because  in  summer  they  hide  away 

in  the  dense  growth, 
where  their  shadowy 
colors  afford  them  excel- 
lent concealment.  In  win- 
ter their  tracks  and  run- 
ways are  often  conspicu- 
ous ;  but  the  rabbits, 
when  pure  white,  are 
practically  invisible  on 
the  snow  fields  except  in 
motion.  They  are  fleet  of 
foot  and  have  little 
trouble  in  saving  them- 
selves when  directly  pur- 
sued but  are  much  hunted 
by  the  Canada  lynx, 
bobcats,  and  owls,  which 
stealthily  pounce  upon 
them.  At  times  they  become  fairly  numerous  and  again  are  ex- 
tremely scarce,  their  abundance  varying  from  unknown  causes  in 
different  years  or  series  of  years. 

Breeding  habits. — The  young  of  this  snowshoe  hare  are  born  in 
May  or  June,  usually  4  to  6  in  a  litter.  They  are  well  furred  at  birth 
and  soon  are  running  about  getting  a  part  of  their  living  from  the 
tender  green  vegetation. 

Food  habits. — In  summer  these  hares  feed  on  the  tender  green 
vegetation,  grasses,  clover,  and  a  great  variety  of  plants,  but  in 
winter  their  food  is  mainly  buds,  tips,  and  bark  from  the  branches 
of  shrubs  and  young  trees.  In  spring  in  a  good  rabbit  thicket  the 
wild  dogwood,  raspberry,  and  a  great  variety  of  other  bushes  will 
be  found  nipped  off  as  though  by  a  sharp  knife,  and  the  peeled  tips 
and  stems  lie  scattered  over  the  ground  where  they  have  been  eaten. 
As  the  snow  gets  deeper  the  rabbits  are  brought  up  to  a  fresh  and 
ever-abundant  supply  of  shrubby  food,  and  the  wintertire  seems  to 
be  their  season  of  greatest  activity  and  most  vigorous  bodily  condi- 
tion. While  not  becoming  fat  as  many  animals  do,  they  often  show 
between  the  shoulders  two  narrow  strips  of  tallow,  which  indicate 
their  condition. 


Figure  13. — Range  of  the  three  forms  of  snowshoe 
hares  in  Oregon :  1,  Lepus  americanus  washing- 
toniij  2,  L.  a.  klamathensis;  3,  L.  a.  bairdii. 
Type  locality  circled. 
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Economic  status. — These  hares  are  perhaps  the  best  of  all  for  food 
and  are  almost  always  sound  and  healthy.  They  are  much  hunted 
and  usually  prized  as  game  animals.  In  some  parts  of  the  country 
they  are  protected  by  game  laws.  Generally,  however,  they  are  able 
to  protect  themselves  quite  effectively  where  there  is  considerable 
extent  of  dense  forest  growth.  In  very  rare  cases  they  have  been 
known  to  cut  young  fruit  trees  and  ornamental  shrubbery  during  the 
winter,  but  usually  they  are  not  in  a  position  to  do  any  serious  dam- 
age. In  mountainous  regions  they  may  be  considered  practically 
harmless  and  of  considerable  value  as  game.  In  some  of  the  na- 
tional parks  and  in  forest  areas  where  not  hunted  they  show  little 
fear  of  man  and  often  become  half  tame  around  camps  and  cabins, 
thus  affording  one  of  the  most  attractive  features  of  wildlife. 

LEPUS    AMERICANUS   KLAMATHENSIS'    Merriam 
Oregon  Snowshoe  Hare;  Chi  of  the  Klamath  (O.  H.  M.)  ;  Elocxjs  of  the  Wasco 

Lepus  klamathensis  Merriam,  North  Amer.  Fauna  No.  16,  p.  100,  1899. 

Type.— Collected  at  Fort  Klamath,  Oreg.,  January  25,  1898,  by  B.  L. 
Cunningham. 

General  characters. — Size  about  as  in  the  other  snowshoe  hares,  ears  medium, 
tail  small,  feet  large  and  hairy ;  brown  in  summer,  and  either  brown  or  white 
in  winter.  Summer  fur,  upper  parts  grayish  brown  with  back  and  edges  of 
ear  tips  black ;  throat  brownish ;  belly,  chin,  inside  of  legs,  top  of  feet,  outer 
edges  of  ears,  and  sometimes  speck  on  crown  white.  Winter  fur :  Some  in- 
dividuals are  merely  slightly  grayer  than  in  summer,  but  most  are  pure  white 
all  over  except  for  dusky  spots  on  back  of  ear  tips.  Young,  like  summer  adults, 
but  duller  with  little  or  no  white  below. 

Measurements. — Total  length,  414  mm;  tail,  39;  hind  foot,  126;  ear  (dry), 
from  notch  to  tip,  64.  Weight  of  adult  male,  by  Dice,  1,068  g=2  pounds  5 
ounces.     (1926,  p.  9.) 

Distribution  and  habitat. — Found  throughout  the  Cascade  Moun- 
tains in  Oregon  from  Mount  Hood  south  to  California,  and  in  the 
Sierra  Nevada  Mountains  south  at  least  to  Lake  Tahoe  (fig.  13). 
Along  the'  western  base  of  the  Cascades  these  snowshoe  hares  grade 
into  Lepus  washingtonii  of  the  coast  region,  and  along  the  east  base 
they  come  down  as  low  as  the  edge  of  lodgepole  pine  and  spruce 
timber  and  across  into  the  Paulina  Mountains.  Their  range  is 
mainly  in  the  forest  and  thickets  of  Canadian  Zone,  where  they  are 
generally  distributed  but  never  very  numerous. 

General  habits. — These  forest  hares  are  shy,  secretive,  and  rarely 
seen  unless  driven  from  their  hiding  places  under  low  evergreen 
bushes  in  the  forest  or  dense  thickets  of  wallows  in  the  creek  valleys. 
Even  then  they  are  not  easily  seen  as  they  slip  away  under  cover  or 
behind  logs,  trees,  or  bushes.  Their  well-worn  trails  and  their  pellets 
are  often  the  only  evidence  of  their  presence.  In  winter  their  large 
tracks  on  top  of  the  snow  or  their  well-worn  and  often  deep  runways 
are  better  evidence  of  their  presence  and  numbers,  but  the  white 
coats  of  most  of  the  hares  keep  them  wTell  concealed  even  in  the  open. 

In  March  1914  Harry  Telford,  of  Klamath  Falls,  found  them  plen- 
tiful in  the  lodgepole-pine  thickets  on  the  head  of  Wood  River, 
where  they  had  burrows  under  the  snow  in  brijshy  places  and  around 
the  tops  of  down  trees. 
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Of  food  and  breeding  habits  very  little  is  known  of  this  particular 
subspecies,  but  there  is  no  reason  to  suppose  that  they  differ  materially 
from  those  of  bairdii  and  other  members  of  the  group  in  similar 
situations. 

LEPUS    AMERICANUS   WASHINGTONII   Baibd 
Washington  Snowshoe  Hake;  Brown  Hare;  Red  Rabbit 

Lepus  tvashingtonU  Baird,  Acad.  Nat.  Sci.  Phila.  Proc.  7:  333,  1855. 

Type— Collected  at  Steilacoom,  Wash.,  by  George  Suckley,  April  1,  1854, 
General  characters. — Approximate  size  and  general  form  of  the  varying 
hares,  but  more  rusty  or  reddish  brown  at  all,  seasons,  not  changing  to  white 
in  winter.  Summer  and  winter  fur,  dark  grizzled  rusty  or  reddish  brown  over 
upper  parts  and  throat ;  top  of  very  small  tail  and  back  of  ear  tips  blackish ; 
belly,  chin,  inside  of  legs,  edges  of  ears,  and  sometimes  toes  and  speck  on 
crown  white;  underside  of  tail  buffy  or  gray.  Young  similar  to  adults,  with 
less  white. 

Measurements. — Average  of  five  adults :  Total  length,  429  mm ;  tail,  41 ;  hind 
foot,  125;  ear  (dry),  from  notch  to  tip,  62.  Weight  2  pounds  to  2  pounds  7 
ounces.    Dice  records  a  female  carrying  embryos  at  1,720  g=3  pounds  12  ounces. 

Distribution  amd  habitat. — These  brown  rabbits  occupy  the  lower 
country  west  of  the  high  Cascades  of  Washington  and  Oregon, 
ranging  to  the  tops  of  some  of  the  coast  ranges  and  probably  all,  but 
only  onto  the  western  foothills  of  the  Cascades  (fig.  13) .  Their  dark, 
rich  colors  are  a  product  of  the  humid  west-coast  climate  of  abun- 
dant rain  and  little  snow,  of  dense  shadowy  forests  and  dark  fern 
and  chaparral  undergrowth.  Just  how  far  south  they  go  is  not 
known,  a  specimen  from  near  the  headwaters  of  Rogue  River  being 
the  southernmost  of  any  examined.  It  is  not  improbable  that  they 
may  range  to  the  southern  border  of  the  State  in  humid  Transition 
Zone  of  the  coast  region. 

Specimens  from  the  western  foothills  of  the  Cascades  clearly  show 
intergradation  with  klamathensis,  which  occurs  higher  up  the  slope, 
and  there  now  seems  ample  evidence  of  the  intergradation  of  all 
the  western  forms  of  this  group. 

General  habits. — The  Washington  hares  are  mainly  forest  dwellers, 
but  in  many  extensive  areas  of  dense  shrubby  growth  they  find  even 
safer  cover  and  better  protection  than  in  the  forests.  They  are 
rarely  seen  except  as  occasionally  one  hops  out  into  a  road  or  trail 
or  dodges  back  into  impenetrable  cover.  Their  dark  colors  are  highly 
protective,  but  most  of  their  enemies  are  such  stealthy  hunters  as 
owls  and  cats,  which  pounce  upon  them  unawares.  On  the  upper 
slope  of  Chintimini  Mountain  the  writer  came  on  one  tying  freshly 
killed  in  the  trail  where  a  bobcat  had  evidently  just  dropped  it.  It 
was  still  warm  and  made  a  good  specimen. 

In  Oregon  these  rabbits  are  so  scarce  and  so  well  hidden  as  to  be 
of  little  value  as  game,  but  they  add  to  the  forest  the  interest  and 
lure  of  a  rare  animal. 

Breeding  habits. — Dice  reports  females  containing  3,  4,  and  5  em- 
bryos and  the  mammae  varying  in  number  from  4  to  5  pairs,  usually 
1  pair  of  pectoral  and  3  pairs  of  abdominal,  but  in  one  case  2  pairs 
of  pectoral  and  3  of  abdominal. 

On  April  15, 1916,  Alex  Walker  found  a  small  young  at  Tillamook, 
measuring  only  153  mm  in  total  length,  and  probably  only  a  few  days 
or  a  week  old.     Dice  found  females  containing  small  embryos  on 


1936] 


MAMMALS    OF    OREGON 


97 


July  26,  28,  and  29.  At  the  same  time,  on  July  28,  a  half-grown 
young  was  collected  which  would  seem  to  indicate  more  than  one 
litter  of  young  in  a  year  (1926,  p.  7) . 

LEPUS  TOWNSENDII  TOWNSENDII  Bachman 

Western  White-tailed  Jack  Rabbit  ;  Poolaxik  of  the  Walla  Walla  and  Nez 

Perce  (J.  K.  T.) 

Lepus  toicnsendii  Bachman,  Jour.  Acad.  Nat.  Sci.  Phila.  8 :  90,  1839. 

Type  locality. — Walla  Walla,  Wash. 

General  characters. — A  rather  heavy-bodied  rabbit  of  about  the  same  size 
and  weight  as  the  black-tailed,  Lepus  c.  wallaivalla,  but  with  less  length  of 
body,  legs,  and  ears;  tail  large  and  mostly  white  at  all  seasons;  whole  body 
usually  turning  white  in  winter.  In  summer  pelage,  head,  body,  and  legs  clear 
gray ;  edges  and  back  of  ear 
tips  and  eyelids  black;  nar- 
row line  along  top  of  tail 
gray  or  dusky;  feet  and 
throat  buffy  gray;  most  of 
tail,  belly,  chin,  eyering,  and 
back  of  ears  white.  Full 
winter  pelage  generally  all 
pure  white,  except  edges  and 
back  of  ear  tips  and  eyelids 
black,  and  sometimes  gray 
or  buffy  markings  on  ears, 
face,  and  feet.  In  the  low, 
warm  valleys  many  do  not 
turn  white  in  winter,  but  be- 
come lighter,  frosted  gray. 
Young  more  buffy  gray  than 
adults. 

Measurements. — Average  of 
typical  adults:  Total  length, 
575  mm;  tail,  79;  hind  foot, 
149;  ear  (dry),  inside  from 
notch  to  tip,  100,  upper  base  to  tip,  120.  Weight  given  by  Dice  of  specimen 
taken  at  Wallula,  Wash.,  adult  female,  3,070  g=6  pounds  and  13  ounces;  of 
two  other  females  from  Kiona,  Wash.,  2,020  and  2,690  g ;  and  of  a  male,  2,090  g 
(1926,  p.  7). 

Distribution  and  habitat. — In  varying  numbers  these  rabbits  cover 
practically  all  of  the  open  country  of  Oregon  east  of  the  Cascade 
Mountains  and  range  north  into  British  Columbia,  south  into  Ne- 
vada and  California  and  east  to  western  Wyoming  and  Colorado 
(fig.  14).  From  the  plains  of  the  Columbia  at  100  feet  above  sea 
level  in  Upper  Sonoran  Zone  they  range  up  over  the  high  valleys 
and  plateau  tops  in  grassy  and  sagebrush  country,  and  in  the  moun- 
tains often  find  their  way  to  the  open  slopes  above  timber  line,  well 
into  Hudsonian  if  not  Arctic- Alpine  Zones.  Their  main  range  and 
abundance,  however,  are  in  Transition  Zone.  Their  boundaries  ex- 
cept on  the  south  are  largely  formed  by  timbered  areas,  which  they 
do  not  enter.  On  the  east  they  grade  into  the  subspecies  campanius 
of  the  northern  Great  Plains  region,  but  to  the  south  are  held  back 
by  some  of  the  potent,  invisible  forces  controlling  zonal  distribution. 
Their  greatest  abundance  seems  to  be  on  the  high  plains  of  the 
Columbia  where  at  times  they  become  almost  as  numerous  as  the 
black-tailed  "jacks"  on  the  lower  areas.  In  1834  J.  K.  Townsend 
(1839,  p.  325)  in  his  description  of  them  at  the  type  locality  said 
they  never  turn  white  in  winter.    They  are  used  by  the  Indians  and 
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Figure  14. — Range  in  Oregon  of  Townsend's  hare, 
or  white-tailed  jack  rabbit,  Lepus  townsendii  town- 
sendii.     Type  locality  circled. 
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whites  as  food.     The  Indians  kill  them  with  arrows  and  in  winter 
take  them  with  nets,  several  hundred  in  a  day. 

General  habits. — These  are  primarily  rabbits  of  the  grassy  plains 
where  they  crouch,  well  concealed,  in  shallow,  scooped-out  forms 
under  tufts  of  grass  or  in  the  shadows  of  weeds  or  low  bushes,  and 
only  when  almost  stepped  on  burst  from  cover  with  a  startling  flash 
of  white  and  striking  colors  that  might  well  cause  a  momentary  hesi- 
tation in  a  hungry  coyote  while  the  rabbit  is  getting  safely  under 
way.  It  certainly  gives  the  hunter  somewhat  the  same  thrill  as  a 
white-tailed  deer  bounding  from  cover,  or  the  prairie  chicken  burst- 
ing from  the  grass,  and  the  first  glance  makes  the  rabbit  seem  twice 
its  real  size.  With  their  puffy  white  tails  and  the  white  and  black 
backs  of  their  erect  ears  showing  as  they  bound  high  and  far,  they 
are  as  remarkable  for  their  conspicuous  appearance  as  they  are  for 
their  baffling  invisibility  when  crouched  with  tails  and  ears  down, 
and  eyes  half  shut.  Their  speed  is  apparently  about  the  same  as  that 
of  the  black-tailed  jacks,  and  usually  permits  them  to  escape  from 
all  native  enemies  in  a  fair  race,  though  not  from  the  greyhound  nor 
from  the  strategy  of  relay  or  pack  hunting,  nor  from  the  attack  of 
some  of  the  larger  winged  hunters.  The  writer  has  measured  their 
tracks  in  soft  snow  and  found  them  clearing  from  4  feet  to  17  feet 
10  inches,  the  longest  leaps  always  following  2  or  3  shorter  hops. 

They  have  little  power  of  defense  except  concealment  or  flight, 
but  when  wounded  and  captured  alive,  they  will  kick  and  strike 
fiercely  with  the  straight,  sharp  claws  of  the  hind  feet,  inflicting 
long,  deep  gashes  in  the  hands  of  a  careless  hunter.  When  wounded 
or  captured  they  sometimes  utter  a  shrill  scream  of  pain  or  terror, 
but  otherwise  seem  to  our  coarse  ears  to  have  no  voice. 

They  are  active  at  all  seasons  of  the  year  and  with  their  dense 
coats  of  pure-white  fur  are  able  to  withstand  the  coldest  of  weather 
and  deep  snows.  They  burrow  deep  in  the  snowdrifts  and  dig  long 
tunnels  from  which  they  can  escape  at  either  end,  and  in  which  they 
sit  during  the  day,  screened  from  the  eagle  eyes  of  enemies  soaring 
overhead.  They  have  many  enemies.  The  coyote  and  bobcat  pounce 
upon  them  unawares,  or  when  soft  snow  puts  them  at  a  disadvantage, 
and  at  times  wolves  hunt  them  systematically  and  successfully. 
Eagles  hunt  them,  and  hawks  and  owls  undoubtedly  get  many  of 
the  young. 

Breeding  habits. — In  this  group  of  rabbits  the  mammae  are  in  4 
pairs,  arranged  along  the  sides  of  the  belly,  on  2  long  parallel  mam- 
mary glands.  They  are  generally  given  as  1  pair  of  inguinal,  2  pairs 
of  abdominal,  and  1  pair  of  pectoral.  The  young  are  usually  4  to  6 
and  at  birth  are  surprisingly  well  developed,  heavily  furred,  with 
eyes  open  and  incisors  showing.  They  are  nursed  until  about  quarter 
grown  and  able  to  shift  for  themselves. 

Food  habits. — In  summer  these  rabbits  nibble  dainty  grasses  and 
wild  clovers  and  a  great  variety  of  tender  green  plants,  but  the 
minute  sections  of  grass  stems  in  the  large  spheroidal  pellets  show 
grass  to  form  the  bulk  of  their  food.  In  winter  they  eat  the  buds, 
twigs,  and  bark  of  bushes  and  young  trees,  and  the  increasing  depths 
of  snow  serve  to  lift  them  to  higher  levels  and  a  fresh  supply  of  food. 
In  times  of  scarcity  the  tips  of  sagebrush,  rabbitbrush,  and  such 
unpalatable  browse  are  eaten,  but  only  when  the  more  acceptable 
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kinds  are  exhausted  or  are  not  available.  Berry,  and  other  fruit 
bushes,  and  trees  are  generally  favorites.  Clover,  alfalfa,  grains,  and 
many  garden  vegetables  are  eagerly  eaten  when  available.  In  some 
cases  standing  crops  and  haystacks  are  seriously  reduced. 

Economic  status. — In  some  cases  these  rabbits  do  considerable 
mischief  to  grainfields,  alfalfa,  and  clover  meadows,  and  even  gar- 
dens, but  their  greatest  damage  is  probably  to  the  grazing  and  in 
winter  to  stacks  of  hay,  at  which  they  often  gather  in  large  num- 
bers. Locally  they  also  destroy  some  young  fruit  trees  by  cutting 
off  the  tops  or  eating  the  bark  from  the  trunks  as  high  as  they  can 
reach.  Over  most  of  their  range,  however,  they  are  not  sufficiently 
numerous  to  do  noticeable  damage  and  their  value  as  food  and  game 
is  sufficient  to  overbalance  their  slight  consumption  of  forage  and 
crops.  They  are  rarely  infested  with  parasites.  Usually  they  are  in 
good  condition  and  make  excellent  eating.  They  have  a  good  market 
value,  and  over  part  of  their  range  might  well  be  given  sufficient 
protection  to  prevent  undue  reduction  of  their  numbers. 

LEPUS   CALIFORNICUS   CALIFORNICUS   Gray 

California  Jack  Rabbit 

Lepus  calif  ornica  Gray,  Zool.  Soc.  Loudon,  Proc.  p.  88,  1836  (nomen  nudum). 
Lepus  caltfornicus  Gray,  Charlesworth's  Mag.  Nat.  Hist.  1 :  586,  1837. 
Lepus  calif  ornicus  vigilax  Dice,  Univ.  Mich.,  Mus.  Zool.,  Occasional  Papers,  166, 
p.  11,  1927. 

Type. — Collected  at  St.  Antoine,  Calif,  (near  Jolon,  Monterey  County),  by 
David  Douglas  in  1831. 

General  characters. — Large,  ears  very  long;  dark,  brownish  gray,  with  upper 
surface  of  tail  and  tips  of  ears  black.  Winter  pelage,  upper  parts  dark  buffy 
brown,  darkened  by  long  black  outer  hairs ;  top  of  tail  and  back  of  ears  near 
tips  black;  lower  parts  and  flanks  dark  buff  or  salmon.  Summer  pelage  paler 
and  grayer  than  in  winter.  Young  heavily  furred  at  birth,  dark,  coarse  gray, 
becoming  paler  and  less  grizzled  when  half  grown. 

Measurements. — Average  of  typical  specimens:  Total  length,  604  mm;  tail, 
95;  hind  foot,  131;  ear  (dry),  from  notch,  125,  upper  base  to  tip,  145.  Weight, 
variously  given  as  5  to  7  pounds. 

Distribution  and  habitat. — These  big  rabbits  extend  from  Cali- 
fornia northward  into  the  open  country  of  the  Kogue,  Umpqua,  and 
Willamette  Valleys,  commonly  reaching  as  far  north  as  the  country 
about  Salem,  and  more  rarely  to  the  Columbia  River  (fig.  15). 
Nominally  an  Upper  Sonoran  Zone  species,  they  often  crowd  a  little 
beyond  the  upper  limits  of  this  zone.  Generally  they  occupy  the 
open  spaces,  natural  prairies,  clearings,  old  fields,  and  pastures,  but 
more  than  most  other  jack  rabbits  they  enter  the  thickets  and 
patches  of  chaparral  of  the  valley  slopes.  In  most  of  their  Oregon 
range  they  are  not  numerous,  although  in  favorable  locations  fairly 
common.  On  November  26,  1930,  nine  of  their  crushed  bodies  were 
counted  on  the  road  from  Eugene  to  Salem,  recent  victims  of  traffic. 

General  habits. — During  the  day  these  big  brown  hares  lie  con- 
cealed in  a  shallow  form  under  some  weed  or  tuft  of  dry  grass  where 
their  brown  colors  blend  perfectly  with  the  dry  vegetation  and  dark 
soil.    Often  depending  on  their  protective  coloration,  they  will  lie 
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until  almost  stepped  on  before  bounding  out  and  away  in  great 
leaps  with  a  startling  display  of  legs  and  ears  and,  to  anything  but 
a  greyhound,  a  hopeless  display  of  speed.  Toward  evening  they 
may  be  seen  hopping  about,  nibbling  at  various  green  plants  or  loping 
along  to  the  nearest  clover  patch  or  grainfield  for  a  choice  supper,  but 
always  alert  with  sensitive  ears  erect  and  constantly  changing  posi- 
tion and  bulging  eyes  keen  for  any  approaching  enemies.  While 
mainly  nocturnal  they  are  also  active  during  the  evening  and  morning 
hours,  and  at  any  time  of  day  if  disturbed.  They  see  well  in  bright 
sunlight,  as  well  as  at  night,  the  pupils  of  their  eyes  enlarging  and 
contracting  to  suit  the  light  conditions. 

Breeding  habits. — The  females  have  normally  6  mammae,  2  pairs 
of  abdominal  and  1  pair  of  pectoral,  arranged  on  2  long  mammary 
glands  on  the  sides  of  the  belly.     The  young  are  usually  2  to  6 

in  number,  densely  furred 
when  born,  with  eyes 
open  and  incisor  teeth 
well  deve  loped.  Just 
how  or  where  the  young 
are  kept  hidden  away  un- 
til old  enough  to  run  and 
take  care  of  themselves 
seems  not  to  be  generally 
known.  The  breeding 
season  appears  to  be  very 
irregular,  and  in  favor- 
able years  it  is  probable 
that  several  litters  are 
raised. 


Figure  15. — Range  of  the  California  and  Oregon 
jack  rabbits  in  Oregon:  1,  Lepus  californicus  cali- 
fornicus;  2,  L.  e.  tcallaivaUa.  Type  locality 
circled. 


Food  Tidbits. — Green 
grass  and  a  great  variety 
of  wild  plants  are  eaten  by 
these  rabbits,  but  their  favorite  food  seems  to  be  clover,  alfalfa, 
growing  grains,  and  garden  vegetables.  In  winter,  or  when  other 
green  vegetation  is  scarce,  they  eat  buds,  twigs,  and  bark,  and 
seem  especially  fond  of  the  bark  of  young  fruit  trees,  such  as  apple, 
pear,  peach,  and  plum.  During  the  dry  time  of  late  summer  they 
are  most  inclined  to  visit  fields  and  gardens  where  succulent  food  may 
be  obtained. 

Economic  status. — In  Oregon  these  rabbits  seem  generally  sound 
and  healthy  and  are  good  for  food  and  game.  They  are  rarely  so 
numerous  as  to  be  of  serious  importance  in  destruction  of  crops  or 
orchards,  and  in  most  cases  a  few  simple  precautions  will  prevent 
losses.  Orchards  of  young  trees  are  most  likely  to  suffer  from  them 
in  winter  or  dry  weather,  but  a  paper  or  wire  netting  or  wood  ve- 
neer wrapped  around  each  tree  up  about  20  inches  will  prove  ample 
protection,  or  the  few  rabbits  that  visit  the  orchard  may  be  hunted 
down  and  killed.  In  a  country  of  abundant  vegetation  they  have 
little  effect  on  grazing  or  forage  crops,  but  in  grainfields  or  gardens 
they  may  do  slight  damage  at  times.  There  seems  to  be  no  record  of 
their  increasing  to  such  numbers  in  Oregon  as  to  become  a  menace 
to  agriculture  as  they  have  at  times  in  California. 
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LEPUS  CALIFORNICUS  WALLAWALLA  Mebeiam 

Obegon  Jack  Rabbit;  Ka-moo  of  the  Piute 

Lepus  texianus  wallawcalla*  Merriam,  Biol.  Soc.  Wash.  Proc.  17:137,  1904. 

Type.— Collected  at  Touchet,  Wash.,  by  Clark  P.  Streator,  September  18,  1890. 

General  characters. — Slightly  smaller  and  slenderer  than  typical  calif  ormcus  ; 
clearer  gray  with  only  a  slight  suffusion  of  pinky  buff,  top  of  tail  and  back 
of  ears  with  the  same  black  areas.  Winter  pelage,  upper  parts  clear  iron  gray 
with  a  pinkish  buff  suffusion,  darkened  by  tips  of  long  black  hairs ;  top  of  tail 
and  back  of  ear  tips  bright  black  (pi.  24)  ;  lower  parts  whitish  bordered  with 
buffy ;  tip  and  under  side  of  tail  buffy  gray.  Summer  pelage,  paler  and  clearer 
gray.  Young  at  birth  densely  furred,  coarse  buffy  gray,  later  paler  and  finer 
gray. 

Measurements. — Average  of  adults :  Total  length,  581  mm ;  tail,  101 ;  hind 
foot,  135;  ear  (dry),  from  notch  to  tip,  120,  upper  base  to  tip,  140.  Weight  of 
large  individuals  given  by  Dice  as  approximately  5  to  6  pounds. 

Distribution  and  habitat. — These  jack  rabbits  cover  practically  all 
of  the  arid  sagebrush  plains  of  eastern  Oregon,  from  the  eastern 
base  of  the  Cascades  to  the  foothills  of  the  Blue  Mountains  and  into 
Idaho,  and  from  the  Columbia  River  south  into  Nevada,  mainly  in 
Upper  Sonoran  Zone;  they  are  so  free  of  foot,  however,  that  zonal 
boundaries  are  considerably  overstepped.  In  places  they  enter  the 
edge  of  open  timber,  but  their  main  range  is  on  the  sagebrush, 
rabbitbrush,  and  greasewood  plains  (fig.  15). 

Abundance. — Their  greatest  abundance  is  usually  in  the  wide  low 
valleys  where  water  or  moist  areas  insure  at  all  times  a  supply  of 
green  food.  In  lesser  numbers  they  are  scattered  over  the  widest 
areas  at  long  distances  from  water  or  moist  land.  They  fluctuate  in 
numbers  over  a  series  of  years  and  seem  to  have  a  more  or  less  regu- 
lar increase  to  maximum  abundance,  then  a  rather  rapid  decrease 
to  minimum,  and  sgain  a  long,  slow  period  of  increase,  covering 
several  years.  In  the  summer  of  1896  in  central  and  southern  Ore- 
gon, they  were  very  common,  and  in  July  and  August  of  1916  on  his 
way  across  eastern  Oregon  the  writer  found  them  in  great  abundance 
from  the  eastern  edge  of  the  State  to  the  Malheur  Valley  and  west- 
ward. Apparently  they  were  then  at  their  maximum  abundance. 
They  were  being  destroyed  in  great  numbers  and  also  were  suffering 
heavy  mortality  from  various  diseases.  Again  in  1920  across  this 
same  route  the  writer  found  them  in  even  greater  numbers,  appar- 
ently again  at  the  crest  of  their  abundance  and  also  rapidly  dying  off 
from  disease.  Their  abundance  can  best  be  illustrated  by  the  num- 
bers killed.  In  1915  Harney  County  was  paying  a  bounty  of  5 
cents  each  for  rabbit  scalps.  Records  show  that  during  that  year 
1,029,182  scalps  were  presented  for  bounty  on  which  $51,459.10  was 
paid^  out  (Oreg.  Sportsman,  4  (2):  155,  1916).  In  1914  several 
rabbit  drives  were  organized  in  the  vicinity  of  Silver  Lake,  Lake 
County,  and  more  than  6,000  rabbits  were  thus  destroyed  (Oreg. 
Sportsman,  2  (3):  15,  1914).  In  the  following  year,  in  a  rabbit 
drive  in  Lake  County,  2,000  rabbits  were  killed  (Oreg.  Sportsman, 
3  (6)  :  128,  1915).  In  1916  about  100  sportsmen  of  Union  County 
made  a  rabbit  drive  near  Telocaset  and  with  shotguns  killed  about 
2,000  rabbits,  about  a  thousand  of  which  were  picked  up  and  saved. 
These  few  cases  give  some  idea  of  the  abundance  of  the  rabbits  in 
the  years  of  plenty. 


102  NORTH    AMERICAN    FAUNA  [No.  55 

In  August  1920,  on  the  south  side  of  Malheur  Lake,  the  rabbits 
were  especially  abundant  along  the  edges  of  the  lake  marshes,  where 
they  gathered  in  from  the  sagebrush  plains,  which  at  that  season  were 
exceedingly  dry  and  where  little  green  food  was  available.  Along 
the  edges  of  this  valley  they  could  be  seen  at  all  times  of  the  day. 
Standing  at  one  point  in  the  open  just  before  sundown  the  writer 
counted  69  rabbits.  In  an  old  barnyard  of  about  an  acre  where  the 
saltgrass  was  especially  green  he  counted  at  one  time  (about  5  p.  m.) 
39  rabbits  feeding  on  the  grass.  Hundreds  and  thousands  could  be 
counted  as  one  walked  through  the  sagebrush  or  traveled  along  the 
roads.  These  numbers,  however,  do  not  apply  to  the  whole  of  their 
range,  but  usually  to  local  areas  where  they  have  gathered  in  from 
less  favorable  country.  In  the  immediate  Malheur  Valley  at  that 
time  5  jack  rabbits  to  the  acre  were  estimated,  but  for  their  general 
range  not  more  than  1  to  the  acre.  As  they  range  over  nearly  half 
of  the  State,  the  total  number  of  these  jack  rabbits  may  reach 
20,000,000  or  more. 

General  habits. — Jack  rabbits  are  largely  nocturnal,  but  their  eyes 
adapt  themselves  to  light  or  darkness,  so  that  they  see  well  both  at 
night  and  in  the  daytime.  Unless  disturbed,  they  normally  sleep 
during  the  middle  of  the  day  and  probably  during  the  middle  of  the 
night  also.  They  are  especially  active  throughout  the  evening  from 
a  little  before  sundown  until  it  is  too  dark  for  human  eyes  to  follow 
them.  They  also  are  active  early  in  the  morning,  especially  just 
before  sunrise ;  but  if  the  nights  are  cold,  they  usually  sit  and  warm 
themselves  in  the  early  sunlight  before  hopping  quietly  away  to  their 
forms  under  the  bushes. 

They  are  a  homeless  lot,  moving  where  there  is  food  and  sleeping 
where  they  happen  to  be  at  bedtime.  Sometimes  they  merely  creep 
into  the  shade  of  a  bush  and  sit  there  throughout  the  day  unless 
disturbed,  again  they  dig  out  a  neat  form  in  the  shade  of  a  bush  or 
weed,  fitting  it  to  their  body  and  smoothing  it  underneath  until  some- 
times the  body  is  half  sunk  into  the  ground.  The  forms  vary  from 
an  inch  to  2  or  3  inches  in  depth,  and  some  of  them  seem  to  have 
been  used  for  a  considerable  time.  Others  are  merely  temporarily 
dug  out  and  apparently  never  returned  to.  They  serve  various  pur- 
poses. In  hot  weather  they  give  better  contact  of  the  body  with  the 
cool  earth,  and  in  cold  weather  provide  partial  shelter  from  cold 
winds.  At  all  times  they  aid  in  concealing  the  rabbit  from  its 
numerous  enemies. 

The  rabbits  make  well-worn  and  conspicuous  trails  and  runways 
through  the  brush  or  weeds,  through  meadows,  fields,  and  even  over 
the  dusty  or  sandy  surface  of  the  desert  valleys.  In  many  places 
seen  from  the  roads  and  railway  trains,  these  rabbit  trails  are  a 
conspicuous  feature  of  the  landscape  and  indicate  to  some  extent 
the  abundance  of  the  animals.  While  the  rabbits  are  peculiarly  soli- 
tary in  habits,  they  are  often  so>  numerous  as  to  appear  social  animals. 
Usually,  however,  they  seem  to  pay  no  attention  to  each  other,  even 
where  so  numerous  as  to  be  feeding  or  sitting  close  together.  Still 
they  appear  to  be  on  friendly  terms,  and  it  is  rare  to  see  any  ani- 
mosity or  even  playfulness  among  them.  Apparently  they  have  no 
calls  or  voices  for  communication  with  each  other,  and  rarely  make 
any  sound  except  when  captured  or  wounded,  when  they  sometimes 
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utter  a  shrill  squeal  or  scream  in  very  distressed  tones.  One  night 
near  the  writer's  cabin  pitiful  screams  were  heard  repeated  in  fainter 
and  fainter  tones  until  they  died  out  in  the  darkness.  In  the  morn- 
ing one  of  these  rabbits  was  found  just  back  of  the  cabin.  It  had 
been  killed  and  partially  eaten  by  some  small  carnivore,  apparently 
a  skunk,  possibly  the  little  spotted  skunk  that  lived  under  the  cabin. 
It  was  probably  a  sick  rabbit. 

Usually  jack  rabbits  are  ease-loving  animals,  hopping  quietly  about 
in  search  of  dainty  grasses,  nibbling  and  chewing  contentedly  in  the 
meadows,  but  always  on  guard  with  long  ears  tilted  and  turned  to 
catch  the  faintest  sound  of  possible  enemies.  Their  keen  eyes  are 
also  constantly  on  duty;  and,  unless  well  hidden  where  there  is  a 
chance  of  escaping  observation,  they  are  quick  to  take  alarm  and 
speed  away  at  the  first  sign  of  danger.  A  healthy  rabbit  in  good 
running  condition  will  easily  outdistance  any  of  its  native  enemies, 
wolves,  foxes,  coyotes,  and  all  but  the  swiftest-running  hunting  dogs. 
In  eastern  Oregon  their  speed  has  frequently  been  tested  by  automo- 
bile speedometer  and  foimd  to  be  about  35  miles  per  hour  at  a 
maximum.  They  are  frequently  run  over  in  the  roads  and  killed  by 
cars  speeding  beyond  this.  When  sick  or  diseased,  however,  their 
speed  is  greatly  reduced  and  they  are  easily  picked  up  by  almost 
any  of  their  enemies,  even  becoming  so  stupid  and  slow  as  to  become 
a  prey  to  skunks  and  badgers. 

Breeding  habits. — The  increase  of  rabbits  is  at  times  very  rapid. 
Again  in  dry  seasons  or  in  times  of  scarce  food  it  seems  to  be  rela- 
tively slow.  The  normal  number  of  young  in  a  litter  is  apparently 
4  to  6,  but  sometimes  may  be  as  many  as  8.  The  mammae  are  ar- 
ranged in  6  pairs,  2  each  of  inguinal,  abdominal,  and  pectoral,  on  2 
long  parallel  mammary  glands.  The  females  give  a  copious  supply 
of  milk,  and  the  young  are  nursed  until  nearly  half  grown  before 
being  turned  adrift  to  shift  for  themselves.  Little  is  definitely  known 
of  the  dates  of  birth  and  the  number  of  litters  raised  in  a  year,  as 
both  apparently  vary  with  the  character  of  the  season  and  the  food 
supply.  In  June,  young  are  found  varying  from  just  out  of  the  nest 
and  hopping  about,  to  half  grown,  but  as  late  as  the  middle  of  July 
young  that  are  not  half  grown  are  often  seen,  indicating  an  irregular 
breeding  season  or  that  more  than  one  litter  is  raised  during  the 
season.  The  young  are  well  developed  and  well  furred  at  birth,  but 
there  is  very  little  actual  knowledge  of  their  early  life  history. 

Food  habits. — While  the  Oregon  jack  rabbits  are  mainly  desert 
animals  that  depend  largely  upon  growing  vegetation,  at  least  during 
the  summer  period,  apparently  green  grass  forms  the  greater  part 
of  their  food,  and  the  youngest,  tenderest  grass  is  selected,  and  most 
of  it  is  nibbled  off  before  it  is  large  enough  for  even  sheep  to  graze. 
On  favorite  feeding  grounds  the  best  grasses  are  often  cut  down 
close  to  the  surface  of  the  ground.  In  very  dry  times  when  the 
young  grass  is  not  growing,  the  best  of  the  other  green  grass  blades 
are  taken,  even  the  saltgrass  and  tougher  varieties.  Tules  and  a 
great  variety  of  other  green  plants  along  the  marsh  borders  are  also 
eaten.  At  Malheur  Lake  they  were  feeding  on  pigweeds  (three  or  more 
species),  greasewood,  leaves  and  young  twigs,  shadscales  (Atripleio 
and  Grayia),  rabbitbrush  (Tetradymia  and  Ch?ysothamnus),  and 
even  some  of  the  tips  of  sagebrush  (Artemisia) ,  but  the  stomach  con- 
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tents  and  the  pellets  showed  that  grass  formed  the  greater  bulk  of 
their  food  in  this  section.  Alfalfa  and  clover  are  their  favorite 
foods,  for  which  they  will  come  long  distances  from  the  surrounding 
country.  Also  any  growing  grains  and  most  garden  vegetables  are 
eagerly  sought  and  eaten  when  available.  In  winter  their  native 
food  consists  largely  of  browse — buds,  twigs,  and  bark,  of  a  great 
variety  of  small  bushes  and  young  trees — and  a  deep  snow  helps  by 
raising  them  to  a  fresh  and  more  abundant  food  supply.  They  are 
also  very  fond  of  well-cured  hay  and  will  gather  from  all  the  sur- 
rounding country  at  ha37stacks,  either  of  meadow  grasses  or  alfalfa, 
the  latter  being  apparently  their  favorite  winter  food.  At  times  they 
gather  in  such  numbers  as  to  cause  heavy  losses  to  unprotected  stacks. 
They  often  gather  along  the  banks  of  ditches  and  edges  of  ponds 
and  streams,  but  the  writer  has  never  seen  them  actually  drink  water, 
and  believes  that  they  are  in  search  of  fresh  vegetation,  from  which 
apparently  they  get  most  of  their  water  supply.  As  much  of  their 
food  consists  of  saline  plants,  they  seem  not  to  be  attracted  to  salt, 
as  rabbits  are  in  many  other  places. 

Economic  status. — In  moderate  numbers  these  jack  rabbits  would 
have  a  value  as  game  animals.  Even  when  abundant  they  might  be 
utilized  to  advantage.  Usually  when  not  abundant  they  are  in  fairly 
healthy  condition  and  are  good  food,  especially  the  not-fully-grown 
young  of  the  year,  which  may  be  used  in  country  districts  when 
other  game  is  out  of  season  and  meat  is  scarce.  As  many  of  the 
diseases  with  which  they  are  troubled  are  merely  local  parasites  under 
the  skin  or  in  the  body  cavities,  the  use  of  the  animals  as  food  need 
not  be  seriously  affected.  As  game  animals  these  rabbits  afford  some 
sport  in  hunting  either  with  dogs  or  as  still  hunted  in  the  open  sage- 
brush areas.  To  obtain  a  jack  rabbit  running  at  full  speed  through 
the  sagebrush  requires  a  degree  of  skill  with  a  shotgun  fairly  com- 
parable with  wing  shooting.  With  a  rifle,  they  tax  the  best  marks- 
manship. If  their  numbers  could  be  kept  down  to  a  harmless  abun- 
dance, free  of  disease,  they  could  well  rank  as  a  food  and  game 
animal. 

On  the  other  hand,  when  uncontrolled,  they  become  one  of  the 
most  serious  of  farm  rodent  pests.  Especially  in  the  arid  part  of 
eastern  Oregon  their  destruction  of  forage  and  crops  has  been  a 
serious  handicap  in  the  development  of  the  country.  The  destruc- 
tion of  grass  and  other  forage  plants  by  the  rabbits  takes  just  that 
much  from  the  support  of  livestock  on  the  range  and  in  pastures 
and  fields.  Like  most  arid  regions  the  sagebrush  plains  were  orig- 
inally fully  stocked  with  native  animals  so  that  in  dry  times'  there 
was  only  sufficient  food  for  those  present.  Later,  as  the  game  was 
killed  and  the  country  filled  up  with  sheep,  cattle,  and  horses,  the 
open  range  generally  became  overgrazed  and  the  vegetation  greatly 
reduced  in  abundance.  At  present  on  much  of  the  open  range  there 
is  barely  enough  food  left  for  the  jack  rabbits  without  any  stock, 
and  parts  of  the  country  have  been  practically  given  over  to  them. 
In  seasons  of  unusual  drought  the  food  supply  for  the  rabbits  be- 
comes so  reduced  that  these  animals  have  to  seek  the  valley  bottoms 
for  a  more  permanent  supply.  Thus  their  inroads  on  meadows  and 
pasture  land  become  serious.    In  the  Malheur  Valley  much  of  the 
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Oregon  Jack  Rabbits. 
In  typical  rabbitbrush  and  sagebrush  habitat  in  eastern  Oregon  (photographs  by  O.  J.  Murie). 
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pasture  land  has  been  reduced  in  its  carrying  capacity  for  stock  10 
to  20  percent  by  the  rabbits. 

In  the  Malheur  Valley  in  August  of  1920  on  1  square  yard  of  salt 
grass  meadow  403  rabbit  pellets  were  picked  up;  most  of  the  sum- 
mer's accumulation.  These  were  mostly  old  and  dried  out  until  very 
light,  but  they  weighed  46  g,  almost  2  ounces.  One  hundred  fresh 
pellets  that  had  not  been  rained  on  weighed  20  g.  These  are  rounded, 
slightly  flattened  bodies  about  one-half  inch  in  greatest  diameter, 
entirely  the  undigested  particles  of  plant  tissue,  mainly  the  hard  bits 
of  grass  stems.  At  2  ounces  to  a  square  yard  there  would  be  605 
pounds,  or  over  a  quarter  of  a  ton  of  dry  pellets  to  an  acre.  Just 
how  much  green  grass  this  would  represent  is  at  present  only  a  con- 
jecture, but  certainly  twice  the  weight  of  the  pellets  and  probably 
more.  They  must  at  least  represent  more  than  their  weight  in  cured 
hay.  In  most  of  the  valley  bottoms  they  covered  the  ground  in 
great  abundance,  often  making  a  complete  layer  over  the  surface 
where  the  rabbits  had  been  feeding.  Around  the  bases  of  the  grease- 
bushes  they  were  especially  numerous,  but  they  had  generally  been 
washed  off  the  bare  spots.  The  amount  of  vegetation  represented  by 
these  pellets  is  enormous.  Various  estimates  of  the  forage  taken  by 
the  rabbits  range  from  20  to  90  percent,  but  these  estimates  are  for 
local  areas.  To  be  sure  they  return  to  the  soil  some  slight  value  as 
fertilizer,  but  nothing  to  compare  with  the  heavy  loss  of  vegetation. 

In  fields  of  alfalfa  and  grain  the  depredations  of  these  rabbits 
are  often  serious,  and  small  fields  in  a  rabbit-infested  valley  are 
sometimes  entirely  destroyed.  Raising  crops  without  rabbitproof 
fences  has  been  practically  abandoned  in  many  of  the  valleys.  Even 
so-called  "  rabbitproof  fences  "  are  not  a  complete  protection,  as  some 
of  the  rabbits  almost  invariably  find  their  way  under  or  over  these 
fences,  so  insistent  are  they  on  getting  at  the  choice  food  supply. 
A  supplementary  protection  of  corral  traps  in  the  corners  of  the 
fields  has  in  some  cases  proved  effective  in  capturing  the  rabbits 
after  they  obtain  entrance  into  the  fields. 

Young  orchards  of  almost  any  kind  of  fruit  trees  are  sure  to 
be  injured,  and  in  some  cases  completely  destroyed,  unless  protected 
by  rabbitproof  fences  or  by  wrapping  each  tree  with  paper,  wood 
veneer,  or  tin  as  high  as  the  rabbits  can  reach. 

Natural  enemies. — Rabbits  are  extensively  preyed  upon  by  coyotes, 
foxes,  bobcats,  badgers,  skunks,  eagles,  hawks,  owls,  and  ravens. 
Many  animals  that  cannot  catch  them  in  a  fair  race,  pounce  upon 
them  while  hiding  in  their  forms  or  pick  them  up  when  diseased 
and  unable  to  escape.  In  the  Malheur  Valley  ravens  kill  and  eat 
a  great  many,  but  only  in  the  last  stages  of  their  diseased  condition. 

Diseases. — During  August  1920  at  Malheur  Lake  the  rabbits  were 
dying  off  rapidly  from  various  diseases,  almost  as  many  dead  as  alive 
being  seen  along  the  trails,  and  many  sick  individuals  so  far  gone 
as  to  be  so  stupid  that  they  could  be  approached  and  picked  up 
by  the  ears  without  attempting  to  escape.  Many  were  watched  in 
their  last  death  struggles  and  then  examined  for  symptoms.  Most 
of  these  were  heavily  infested  with  Cuterebra  larvae,  and  some  had 
both  eyes  destroyed  or  so  crowded  with  these  parasites  as  to  be 
unable  to  see.  The  writer  counted  as  many  as  seven  large  grubs 
in  the  head  of  one  rabbit,  and  they  were  often  scattered  over  the 
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body  just  under  the  skin.  Many  of  the  rabbits  also  had  tapeworm 
larvae  in  large  bunches  of  transparent  fluid  with  white  specks  in 
it  under  the  skin  and  in  the  body  cavities.  Sometimes  these  bunches 
were  as  large  as  a  man's  fist,  and  several  of  them  on  one  side  of 
the  rabbit's  body  seriously  interfered  with  his  speed  in  running. 
In  some  of  the  individuals  the  body  cavities  were  largely  failed 
with  these  cysts  or  groups  of  parasitic  larvae.  Other  rabbits  were 
dying  apparently  from  other  diseases  that  were  not  parasitic.  One 
examined  after  the  death  struggle  was  found  to  have  a  greatly 
enlarged  heart  filled  up  with  white  hard  tissue,  congested  and 
spotted  liver,  congested  lungs,  with  many  hemorrhagic  spots,  en- 
larged and  softened  kidneys,  and  dark  red  muscle.  Apparently 
the  most  destructive  disease,  which  carries  off  thousands  of  them 
at  times  of  their  greatest  abundance,  is  tularemia,  a  dangerous  and 
often  fatal  disease  when  conveyed  to  the  human  system  through 
careless  handling  of  infected  rabbits.  The  disease  may  be  conveyed 
not  only  by  contact  of  the  rabbit  blood  and  body  juices  with  the 
hands  or  human,  skin,  but  by  the  bite  of  ticks  and  flies  that  have 
been  in  contact  with  the  rabbits.  Experiments  have  shown  that 
the  germs  of  tularemia  are  not  destroyed  in  lightly  cooked  or  rare 
meat,  but  well-cooked  rabbit  meat  may  be  safely  eaten. 

One  of  the  Bureau's  field  collectors,  K.  H.  Becker,  after  collect- 
ing series  of  specimens  of  these  rabbits  in  1916,  at  the  height  of  an 
epidemic  among  them,  was  taken  with  all  the  symptoms  of  tula- 
remia— infected  finger,  swollen  glands,  fever,  and  general  debility, 
supposed  at  the  time  to  be  from  blood  poisoning,  and  necessitating 
hospital  treatment  at  several  periods  during  the  summer.  Com- 
plete' recovery  was  not  until  the  following  year,  and  since  the  dis- 
covery of  this  disease  there  seems  little  doubt  that  his  case  was 
tularemia. 

Protection  from  rabbits. — Some  of  the  means  of  defense  against 
the  depredations  of  jack  rabbits  have  been  fencing,  rabbit  drives, 
organized  hunts,  shooting,  trapping,  snaring,  and  poisoning.  Fenc- 
ing is  effective  if  carefully  done  and  used  in  connection  with  perma- 
nent traps  to  capture  the  rabbits  as  they  go  through  regular  open- 
ings or  in  the  fence  corners  after  they  have  obtained  admittance  to 
the  enclosure.  At  Riverside,  a  Mr.  Fairman  made  a  trap  under 
the  fence  enclosing  his  haystacks  by  digging  a  deep  pit  and  cover- 
ing it  with  a  tilting  cover  so  the  rabbits  would  fall  in  as  they  passed 
through  this  only  opening  in  the  fence.  Sometimes  he  would  take 
out  as  many  as  15  rabbits  from  this  pit  in  the  mornings  and  use 
them  to  feed  his  hens,  hogs,  and  dogs.  At  a  ranch  on  Crooked 
Creek  in  the  Owyhee  River  Valley,  H.  H.  Sheldon  examined  the 
traps  in  the  corners  of  a  large  field  enclosed  by  rabbitproof  fence. 
As  fast  as  rabbits  gained  admittance  they  were  driven  into  these 
corral  traps  in  the  corners  from  which  they  escaped  by  a  small  door 
into  a  small  corral  where  they  were  killed  with  clubs.  At  each  of 
these  points  was  a  pile  of  carcasses  which  well  substantiated  the 
ranchman's  statement  that  he  had  killed  4,000  rabbits  during  the 
summer  by  this  method. 

Many  of  the  ranchmen  have  reported  shooting  over  100  rabbits 
a  day  with  .22-caliber  rifles.     Near  Crane  one  ranchman  had  shot 
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240  rabbits  in  his  spare  time  during  July  around  the  edges  of  his 
20-acre  rye  field.    Drives  and  hunts  have  been  referred  to  above. 

Poisoning  is  generally  considered  the  most  effective  means  of 
combating  rabbit  pests,  but  this  must  be  done  with  great  care  to 
avoid  the  danger  of  killing  domestic  stock,  especially  in  winter  when 
the  rabbits  are  most  effectively  destroyed  by  poisoned  alfalfa  around 
the  stacks.  Poisoning  is  best  carried  on  under  the  directions  of 
experts  of  the  Biological  Survey  rodent-control  force  in  cooperation 
with  the  local  county  agents. 

STLVILAGUS  NUTTALLII  NUTTALLII    (Bachman) 
Oregon   Cottontail;   Sagebrush   Cottontail;   Ta-ptj-oo   of  the  Piute 

Lepus  nuttallii  Bachman,  Jour.  Acad.  Nat.  Sci.  Phila.  7 :  345,  1837. 
Lepus  artemisia  Bachman,  Jour.  Acad.  Nat.  Sci.  Phila.  8 :  94,  1839.     Type  from 
Walla  Walla,  Wash. 

Type. — Collected  in  eastern  Oregon  (near  Vale),  by  Thomas  Nuttall  in  1834. 

General  characters. — Size  medium  for  a  cottontail,  ears  rather  long;  tail 
large  and  cottony  below.  Winter  fur,  upper  parts  light  cinnamon  gray,  dark- 
ened by  black  tipped  hairs; 
sides  and  rump  ashy  gray ; 
nape,  throat,  and  legs  clear 
cinnamon ;  upper  edges  of 
ears  blackish ;  lower  side  of 
tail,  belly,  chin,  inside  of  legs, 
and  top  of  feet  white;  soles 
brownish.  Summer  coat 
darker  and  duller.  Young, 
fur  soft  and  fuzzy,  finer  and 
more  buffy  gray  than  in 
adults. 

Measurement  s. — Total 
length,  352  mm ;  tail,  44 ;  foot, 
90;  ear  (dry),  inside,  60,  out- 
side, 70.  Weight  of  adults 
about  2  pounds.  Dice  (1926, 
p.  18)  gives  2  males  as  768 
and  737  g;  4  females  as  868, 
916,  923,  and  985  g. 


Figure  16. — Range  of  the  brush  rabbit  and  cotton- 
tail in  Oregon  :  l.Sylvilagus  bachmani  ubericolor ; 
2,  8.   nuttallii  nuttallii.     Type  locality  circled. 


Distribution  and  habitat. — These  cottontails  are  generally  common 
over  the  open  sagebrush  valley  country  of  Oregon  east  of  the  Cas- 
cades, mainly  in  Upper  Sonoran  Zone,  but  also  in  places  extending 
slightly  into  the  open  edges  of  Transition  Zone.  They  evidently 
also  extend  into  the  Kogue  River  Valley  where  Luther  J.  Goldman 
reported  them  near  Ashland  and  collected  a  half-grown  specimen 
(fig.  16). 

Generally  they  are  found  near  rocks  or  cliffs  where  safe  cover  is 
afforded  from  a  host  of  enemies  or  else  in  or  near  thick  brush  or 
some  protecting  cover.  The  numerous  lava  flows  of  east  Oregon 
afford  endless  chains  of  rimrock,  escarpments,  and  rocky  slopes 
where  they  find  safe  retreats  from  which  to  forage  out  as  far  as 
brushy  cover  will  afford  protection. 

General  habits. — These  little  rabbits  are  not  very  fleet  and  are 
well  aware  of  their  disadvantage  before  coyotes,  foxes,  bobcats,  or 
even  the  common  yellow  dog,    In  a  country  of  badgers  and  skunks 
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they  do  not  dare  to  enter  burrows,  so  their  only  protection  is  to 
keep  within  easy  reach  of  rocky  cover.  They  are  almost  as  quick 
and  skillful  in  running  over  masses  of  broken  lava  and  dodging 
into  its  deep  caverns  as  the  little  rock  cony.  Their  abundance  seems 
always  to  depend  on  the  nature  of  available  coyer.  In  the  rock 
slides  around  the  base  of  a  basaltic  butte  near  Kiverside  they  were 
especially  common,  and  the  writer  often  saw  several  at  a  time  scamp- 
ering for  their  dens.  Almost  every  talus  slope  at  the  base  of  a 
rimrock  shelters  a.  few  or  many. 

Like  other  rabbits  they  are  largely  nocturnal  but  usually  begin 
their  evening  activities  before  sundown,  and  are  fond  of  sitting 
in  the  morning  sun  to  warm  up  after  a  chilly  night.  Often  in  prefer- 
ence to  sitting  in  a  dark  corner  under  the  rocks  all  day  they  occupy 
a  shaded  form  under  a  sagebrush,  so  close  to  the  rocks  that  only  a 
few  quick  leaps  are  necessary  to  gain  a  place  of  greater  safety. 

Breeding  habits. — Adult  females  have  usually  4  pairs  of  mammae 
arranged  in  2  pairs  of  abdominal  and  2  of  pectoral  on  2  long  parallel 
mammary  glands.  The  young,  usually  4  to  6  in  number,  are  born 
in  April,  May,  June,  and  July;  but  whether  there  is  more  than 
1  litter  a  year  is  not  positively  shown  by  the  dates.  At  birth  the 
young  apparently  are  hairless,  blind,  and  much  less  developed  than 
the  young  of  the  jack  rabbits  and  wood  hares.  They  are  said  to 
be  kept  in  fur-lined  nests  until  able  to  run  about.  Few  details  of 
the  animal's  breeding  habits  are  known. 

Food  habits. — Their  food  in  summer  is  mainly  green  vegetation, 
which  supplies  both  food  and  water,  as  there  are  often  months  with- 
out rain  and  usually  no  open  water  within  reach.  Green  grass  and 
numerous  succulent  plants  are  eaten,  and  sometimes  fields  or  gardens 
are  visited  for  clover,  alfalfa,  growing  grain,  or  other  crops.  In 
winter  they  browse  on  buds,  tips,  and  bark  of  many  shrubby  plants 
and  might  injure  young  fruit  trees  or  shrubbery  planted  close  to 
the  rocks  where  they  live.  Their  rounded  pellets,  scattered  thickly 
where  they  live,  are  made  up  of  the  indigestible  particles  of  plant 
fiber,  much  of  which  shows  bits  of  grass  stems  and  leaves  in  summer, 
and  bits  of  bark  and  woody  tissue  in  winter. 

Economic  status. — Generally  these  little  rabbits  are  free  from 
disease,  plump,  and  in  good  condition.  Occasional  Cuterebra,  larvae 
of  botflies,  are  found  under  the  skin  but  do  not  necessarily  injure 
the  rabbits  as  food.  The  young  are  especially  delicious  broiled 
or  fried,  while  even  the  oldest  and  largest  are  good  in  stews  or  pot 
roasts  with  a  bit  of  bacon  or  fat  pork  included.  To  many  campers, 
ranchers,  and  newly  located  settlers,  they  have  an  especial  importance 
when  other  fresh  meat  is  not  available.  To  the  community  at  large 
their  game  value  is  second  to  that  of  few  other  mammals. 

Since  the  discovery  of  tularemia  among  rabbits  has  shown  the 
danger  to  human  beings  of  this  disease,  especial  care  should  be 
exercised  in  handling  any  rabbits.  Kubber  gloves  have  been  recom- 
mended to  prevent  the  blood  or  body  juices  getting  on  the  hands. 
Examination  of  the  liver  and  internal  organs  of  the  rabbits  will 
usually  show  if  they  are  in  a  healthy  condition  and  suitable  for 
food.  Thorough  cooking  should  be  ensured  to  render  rabbit  meat 
safe  as  a  food.    Well-cooked  stew  or  fricassee  is  considered  safe. 
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Locally  they  may  occasionally  do  slight  damage  to  crops  or  young 
trees,  but  in  most  cases  this  can  be  prevented  at  no  great  trouble 
or  expense,  and  the  economic  value  of  the  rabbits  for  game  and  food 
should  entitle  them  to  a  reasonable  degree  of  protection. 

SYLVILAGUS   BACHMANI    UBERICOLOR    (Miller) 
Redwood  Brush  Rabbit;  Oregon  Brush  Rabbit 

Lepus  baehmani  ubericolor  Miller,  Acad.  Nat.  Sci.  Pliila.  Proc.,  p.  383,  1899. 

Type. — Collected  at  Beaverton,  Oreg.,  by  A.  W.  Anthony,  February  25,  1890. 

General  characters. — Small  and  form  compact ;  tail,  ears,  and  legs  short ; 
colors  dark  gray,  without  any  white.  Winter  fur,  upper  parts  dark  rusty 
brown,  grizzled  and  clouded  with  black-tipped  outer  hairs,  fading  to  clearer 
brown  toward  spring ;  sides  more  grayish ;  top  of  feet,  bottom  of  tail,  belly, 
and  chin  light  gray  or  buffy  gray.  Summer  coat  slightly  lighter  brownish  with 
less  black.  Young  almost  the  same  as  adults  but  fur  more  woolly  or  fuzzy  in 
appearance. 

Measurements. — Total  length,  310  mm;  tail,  28;  hind  foot,  75;  ear  (dry),  from 
notch  inside,  52,  from  upper  base  to  tip,  60.  Weight  of  adults,  1.25  to  2  pounds. 
Dice  gives  weight  of  3  adult  females  from  Blaine  as  768,  848,  and  899  g, 
respectively. 

Distribution,  and  habitat. — These  dark-colored  brush  rabbits  occupy 
the  humid  coast  section  of  Oregon  from  the  Columbia  River  south 
to  California,  and,  with  the  redwoods,  south  to  Monterey  Bay  (fig. 
16).  Generally  they  inhabit  the  brushy  valley  country  and  have 
not  been  taken  high  up  even  on  the  coast  ranges.  A.  K.  Fisher  re- 
ported them  at  Glendale,  at  about  1,700  feet  in  the  Umpqua  Moun- 
tains, and  they  extend  up  the  McKenzie  River  Valley  as  far  as 
McKenzie  Bridge  at  1,800  feet.  Their  eastern  limit  of  range  seems 
to  be  the  western  base  of  the  Cascade  Mountains.  There  are  no 
specimens  of  S.  b.  ubericolor  from  the  upper  Rogue  River  Valley 
above  Grants  Pass  and  the  presence  of  S.  nuttallii  there  would  indi- 
cate that  they  do  not  occupy  this  more  open  and  arid  valley. 

They  are  strictly  brush  rabbits,  being  most  abundant  where  dense 
cover  of  bushes  affords  safe  retreats,  but  often  found  in  the  grassy  or 
weedy  openings  within  easy  reach  of  the  thickets.  They  rarely  enter 
dense  timber,  and  it  may  be  the  timbered  slopes  of  the  mountains 
that  keep  them  at  low  altitudes.  Their  short  legs  render  the  more 
open  valley  spaces  unsafe. 

General  habits. — Trusting  in  their  concealing  colors,  these  little 
rabbits  often  sit  motionless  by  the  roads  or  trails  and  are  passed  by 
unnoticed.  On  damp  mornings  they  are  fond  of  sitting  in  the  roads 
or  trails  basking  in  the  early  sunshine  and  drying  the  dewdrops  from 
their  coats,  but  they  soon  hop  away  to  some  well-concealed  form 
under  grass,  sedges,  weeds,  or  low  bushes,  where  they  sit  during  most 
of  the  daytime.  Even  more  than  most  cottontails  they  are  mainly 
nocturnal,  and  in  the  daytime  are  usually  seen  as  frightened  from 
their  forms  or  chased  by  dogs.  In  the  early  evening  they  may  often 
be  seen  nibbling  the  clover  leaves  and  tender  grass  blades  along  the 
edges  of  open  fields  and  pastures. 

Breeding  habits. — Very  little  is  known,  or  on  record,  of  the  breed- 
ing habits  of  this  group  of  cottontails,  but  they  have  the  same  num- 
ber and  arrangement  of  mammae — 2  pairs  of  abdominal  and  2  pairs 
of  pectoral — as  the  other  species  of  the  genus  and  probably  similar 
breeding  habits. 
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Food  habits. — Their  food  consists  mainly  of  green  grass,  clovers, 
and  a  great  variety  of  tender  plants,  also  of  some  buds  and  twigs 
and  barks  of  bushes.  Usually  they  find  abundance  of  green  food  at 
all  seasons  so  that  comparatively  little  browse  is  eaten. 

Economic  status. — Generally  these  little  rabbits  are  plump,  sound, 
and  healthy,  and  as  good  as  any  of  the  group  for  food.  Their  value 
as  game  and  food  is  not  generally  appreciated  because  of  the  abun- 
dance of  larger  game  over  most  of  their  range,  but  as  the  valleys 
become  more  populous  they  will  remain  after  other  game  animals 
are  forced  out. 

The  slight  damage  to  crops  or  bushes  that  they  may  occasionally  do 
is  insignificant  and  in  most  cases  easily  preventable. 

BRACHYLAGUS  IDAHOENSIS  (Mebeiam) 

Pygmy  Rabbit;  Sage  Rabbit;  Tse-gu-oo  of  the  Piute 

Lepus  idahoensis  Merriam,  North  Amer.  Fauna,  No.  5,  pp.  75-78,  1891. 

Type. — Collected  in  Pahsimeroi  Valley,  Idaho,  by  Vernon  Bailey  and  B.  H. 

Duteher,  September  16,  1890. 

General  characters. — A  very  small  rabbit  with  short,  wide  skull,  short  ears, 

short  legs,  soft  fur,  large  audital  bullae,  minute,  all  gray  tail ;   and  unique 

coloration  (pi.  25).  Winter 
pelage  in  very  long,  silky  fur ; 
upper  parts  clear  lavender, 
fading  to  maltese  blue,  plain 
drab,  or  light  bluish  gray; 
nape,  back  of  ears,  throat, 
feet,  and  legs  .cinnamon  buff ; 
belly  and  chin  whitish.  Sum- 
mer coat,  upper  parts  dull, 
dark  gray,  with  buffy  or  cin- 
namon nape;  feet  and  legs 
cinnamon;  throat  and  tail 
buffy  gray;  belly  and  chin 
whitish.  Young,  dull  buffy 
gray  with  clear  buffy  feet  and 
nape,  and  pale  buffy  lower 
parts. 

Measurement  s. — Total 
length,  300  mm  ;  tail,  IS  ;  hind 
foot,  71;  ear  (dry),  inside, 
45;    upper    base    to    tip,    58. 

,-.r>r>„        *„,     .         ,  ,       ,  Weight  about  1  pound.     Dice 

(1926,  p.  28)  gives  4  females  as  weighing  360,  3S4,  446,  and  512  g,  respectively. 

Grinnell,  Dixon,  and  Linsdale  give  average  of  12  females  as  423  g  and  of  6  males 

as  405  g  (1930,  p.  554).'' 

Distribution  and  habitat. — The  pygmy  rabbit  was  first  discovered 
in  1890  near  Big  Lost  River,  Idaho",  and  since  then  has  been  traced 
over  a  large  part  of  the  Great  Basin,  the  sagebrush  plains  in  Idaho, 
Nevada,  Oregon,  and  southern  Washington,  and  into  the  edges  of 
California  and  Montana,  in  both  Upper  Sonoran  and  Transition 
Zones  (fig.  17).     In  Oregon  they  extend  from  the  southern  foothills 


Figuke    17. — Range    of    the    pygmy    rabbit,    Bracln/- 
lagus    idahoensis,    in    eastern    Oregon. 


7  Grinnell,  Dixon,  and  Linsdale  have  placed  these  pygmy  rabbits  under  the  genus 
Slilvilaf/its  on  the  ground  of  showing  skeletal  characters  and  certain  habits  suggesting 
relationship  with  the  brush  rabbits  of  the  west-coast  region.  On  the  other  hand  they 
almost  might  be  placed  in  the  genus  Ochotona,  in  another  family,  on  the  characters  of 
short  legs,  short  ears,  much  reduced  tails,  and  vocal  accomplishments.  It  seems  better 
however,  not  to  upset  the  present  familiar  use  of  these  names  until  much  more  thorough 
studies  of  all  related  groups  are  made  and  a  permanent  system  of  character  values 
established. 
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of  the  Blue  Mountain  Plateau  and  the  eastern  base  of  the  Cascade 
Eange  over  about  the  southeastern  quarter  of  the  State,  wherever  the 
sagebrush  is  sufficiently  dense  to  protect  them  from  enemies.  They 
are  absent  from  all  open  country  where  there  is  not  an  abundance 
of  Artemisi-a  tridentata  or  Chrysothamnus  and  hence  have  numerous 
wide  gaps  in  their  range.  Locally  they  are  abundant,  but  only 
where  conditions  are  most  favorable.  Over  wide  areas  they  do  not 
occur. 

General  habits. — The  pygmies  are  burrowing  rabbits,  living  in 
well-made  underground  dens  (pi.  25)  of  their  own  construction  and 
usually  in  family  groups,  or  at  least  the  old  and  young  together. 
Their  burrows  are  unmistakable  in  both  size  and  general  plan,  being 
generally  about  4  inches  in  diameter  and  entering  the  ground  on  one 
side  of  a  sturdy  sagebrush  and  coming  out  on  the  other.  There  are 
always  2  and  sometimes  3  or  more  doorways  for  entrance  and  escape, 
and  while  a  badger  is  digging  down  on  one  side  of  the  bush  the 
rabbit  can  pop  out  and  escape  on  the  other  side.  Some  old  dens  have 
been  used  for  years  and  have  many  openings  and  seem  to  run  deep 
down.  Those  dug  out  have  been  rather  simple,  only  1  or  2  feet  deep 
and  6  or  8  feet  long.  Occasionally  a  new  burrow  has  not  been  dug 
clear  through,  but  these  are  generally  avoided.  No  trace  of  nests 
or  food  was  found,  nor  anything  but  enlarged  chambers  where  the 
rabbits  could  sit  and  turn  around  comfortably. 

The  burrows  are  used  as  refuges  by  the  young,  or  as  last  resorts 
by  adults  when  hard  pressed,  the  rabbits  depending  more  on  their 
trails  and  regular  runways  for  protection.  The  trails  lead  away 
from  the  burrows,  through  and  under  the  densest  sagebrush,  and  at 
frequent  intervals  between  sturdy  trunks  where  no  larger  animal 
can  follow.  The  rabbits  are  not  swift  and  would  be  easily  caught  in 
the  open,  but  they  disappear  as  if  by  magic  in  the  shadows  of  the 
bushes.  A  ranch  boy  at  Imperial  told  the  writer  that  he  had  caught 
them  on  foot  when  they  were  forced  out  of  the  center  of  a  patch  of 
grain  he  was  mowing,  but  that  was  in  the  down  grain  and  stubble. 
In  their  trails,  the  writer  could  not  catch  even  the  young  in  a  fair 
race. 

Apparently  they  are  more  diurnal  than  most  of  our  rabbits,  as 
they  are  often  seen  moving  about  in  the  sagebrush  at  any  time  of 
day,  although  more  often  jumped  out  of  their  shady  retreats  under 
the  bushes.  As  many  as  eight  have  been  collected  in  an  hour,  and 
probably  40  seen  in  that  time.  Some  were  sitting  near  their  door- 
ways, others  in  shallow  forms  under  the  bushes,  and  others  feeding 
or  hopping  along  the  trails. 

Dispositions. — Often  several  sage  rabbits  are  seen  near  together, 
but  they  seem  not  to  notice  each  other.  One  half-grown  young  of 
the  year  and  a  larger  one  that  the  writer  drove  into  one  burrow  and 
dug  out  were  found  close  together  in  the  farthest  end  of  a  side 
tunnel.  They  were  evidently  not  of  the  same  family  as  the  larger 
one  tried  to  keep  the  other  out,  making  a  scolding  quer,  quer,  quer 
at  it,  until  finally  both  were  driven  down.  When  kept  in  a  cage 
together  they  frequently  quarreled,  and  the  second  day,  while  un- 
watched,  the  larger  one  killed  the  other,  tearing  the  skin  off  its  back 
and  cutting  deep  into  the  flesh  with  the  knife-like  hind  toenails. 
Later  the  writer  discovered  these  savage  weapons  by  receiving  sev- 
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eral  long  cuts  across  his  hands  in  trying  to  hold  the  rabbit  long 
enough  to  move  him  to  another  cage.  After  a  time  the  rabbit  be- 
came quite  gentle  and  would  sit  in  one's  lap  or  crawl  under  one's 
coat  for  a  nap. 

Voices. — Thomas  Large,  of  Eden,  Idaho,  has  reported  these  rabbits 
making  a  "  barking  sound  like  a  half -grown  chicken "  from  the 
mouth  of  their  burrows,  probably  the  same  call  that  was  heard  at 
Voltage,  Oreg.  It  is  not  unlike  the  sound  sometimes  made  by  a 
cony  (Oehotona)  from  deep  down  under  the  rocks  and  may  have  the 
same  use  as  a  warning  to  others. 

Breeding  habits. — Adult  females  have  the  mammae  arranged  in 
5  pairs — 1  inguinal,  2  abdominal,  and  2  pectoral — on  2  long  mam- 
mary glands,  and  the  number  of  young  at  a  birth  are  shown  by 
sets  of  embryos  to  be  usually  5  to  8.  There  is  some  evidence  that 
two  litters  are  raised  in  a  season,  but  little  is  known  of  the  actual 
breeding  habits. 

Food  habits. — At  Crane,  Oreg.,  in  July  1916,  when  these  little 
sage  rabbits  were  abundant,  many  stomachs  were  examined  and  all 
were  found  filled,  mainly  with  green  leaves  of  sagebrush  {Artemisia 
tridentata).  Their  flesh  also  smelled  and  tasted  strongly  of  this 
plant.  One  man  said  he  had  seen  them  up  in  the  tops  of  the  bushes 
picking  sage  leaves,  but  the  writer  has  some  doubt  of  the  correctness 
of  this  observation.  The  animal  observed  may  have  been  a  ground 
squirrel.  A  few  green  leaves  and  stems  of  rye  were  found  with 
the  sage  leaves  near  a  grainfield.  In  other  places  and  at  other  sea- 
sons, May  to  August,  the  writer  found  their  flesh  flavored  with 
Artemisia.  At  Malheur  Lake  in  August  1920  they  had  been  feeding 
on  Artemisia  and  Tetradymia  leaves,  a  little  pigweed  (Chenopod- 
ium),  and  other  little  green  plants  and  grasses.  In  captivity,  they 
ate  rolled  oats,  three  species  of  Chenopodiumi,  Atriplex  nwttalli, 
/Sarcobatus,  Dondia,  dock,  nettles,  many  grasses,  including  saltgrass, 
cabbage,  cantaloup,  and  apple  parings,  the  last  three  the  most 
eagerly. 

Their  winter  food  is  probably  more  exclusively  sagebrush  as  at 
Paradise,  Nev.,  S.  E.  Piper  reported  them  in  February  1908  as  "  not 
eaten  by  the  inhabitants  because  of  their  strong  taste  of  sage." 

Economic  status. — Although  more  prolific  than  other  rabbits,  these 
little  fellows  have  but  slight  economic  importance.  While  plump, 
generally  healthy,  and  sometimes  excellent  eating,  their  small  size 
and  usual  flavor  of  sagebrush  render  them  of  little  game  or  food 
value.  On  the  other  hand,  their  short  legs  and  inability  to  live  away 
from  dense  cover  keeps  them  back  from  clearings  and  settlements, 
and  almost  precludes  any  serious  damage  to  crops,  while  their  food 
habits  are  not  of  a  nature  to  reduce  seriously  the  grazing  capacity 
of  a  range.  As  pets  for  children  they  might  have  especial  advantage 
in  the  small  size,  short  legs,  and  gentle  dispositions. 

Family  OCHOTONIDAE:  Rock  Conies 
OCHOTONA  SCHISTICEPS  TAYLORI   Grinnell 
Warner  Mountain  Cony  ;  Tayloe's  Cony  ;  Pika 
Oehotona  taylori  Grinnell,  Biol.  Soc.  Wash.  Proc.  25:  129,  1912. 

Type.— Collected  on  Warren  Peak  (9,000  feet),  Warner  Mountains,  Calif., 
by  W.  P.  Taylor,  July  18,  1910. 
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Pygmy   Rabbit  and  its  Burrow  Under  Sagebrush.  Eastern  Oregon. 
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General  characters. — This  little  short-eared,  short-legged,  almost  tailless 
animal  is  very  similar  to  Ochotona  schisticeps  from  the  northern  Sierra 
Nevada  but  darker  colored.  Summer  fur,  upper  parts  dark  buffy  gray,  much 
darkened  over  back  by  black-tipped  hairs;  top  of  head  and  face  clear  dark 
gray ;  lower  parts  buffy  or  cinnamon ;  back  of  ears  and  soles  of  hind  feet 
dusky  or  black ;  edges  of  ears  and  top  of  feet  buffy.  Half-grown  young  simi- 
lar to  adults.     Winter  fur  unknown. 

Measurements. — Total  length,  180  mm;  hind  foot,  27;  ear  (dry),  inside  18. 

Distribution  and  habitat. — These  dark-colored  little  rock  conies 
go  with  the  dark-colored  lava  fields  of  southeastern  Oregon  and 
northeastern  California.  There  are  specimens  from  the  type  locality, 
Madeline  Plains,  and  Sugarloaf  Mountain  in  northeastern  Cali- 
fornia, and  in  Oregon  from  the  northern  end  of  the  Warner  Moun- 
tains, Adel,  Jack  Lake  (20  miles  northeast  of  Adel),  Fort  Warner 

Creek,  Guano  Valley,  and  ___ 

the  northern  end  of  the 
Steens  Mountains.  Oth- 
ers reported  from  west 
of  Lower  Klamath  Lake, 
Drews  Creek,  and  the 
lava  beds  near  the  head 
of  the  Owyhee  River  are 
undoubtedly  of  the  same 
form  (fig.  18).  While  at 
present  they  seem  to  be 
scattered  and  of  irregular 
occurrence,  their  distribu- 
tion probably  is  far  more 
continuous  and  connected 
than  we  now  realize,  as 
their  vertical  range 
reaches  from  5,000  to  9,000 
feet,  and  they  seem  to  occur  wherever  there  is  suitable  cover  and 
extent  of  slide  rock,  or  broken  talus. 

General  habits. — While  in  no  way  related  to  the  conies  of  the 
Bible,  these  animals  are  a  "  feeble  folk  "  and  make  their  homes  in 
the  rocks.  Otherwise,  they  would  be  eaten  up  by  a  host  of  hungry 
enemies.  Neither  cold  nor  hot  weather  has  terrors  for  them,  for 
deep  in  their  rocky  caverns  they  can  keep  cool  in  the  hottest  season, 
and  buried  under  the  deep  snows  of  winter  they  are  comfortable  and 
safe  even  above  timber  line.  On  fur-cushioned  feet  they  scamper 
over  the  roughest  rocks,  silent  and  surefooted,  alert  and  keen  of 
sight  and  hearing,  and  quick  to  dive  below  at  the  first  sign  of 
danger. 

In  a  way  they  are  social  animals,  working  either  together  or  inde- 
pendently, but  always  keeping  track  of  each  other  by  occasional 
calls  and  warning  each  other  of  danger.  Their  regular  note  is  a 
nasal  squeak,  well  described  as  like  the  bleating  of  a  young  lamb,  a 
slow  eamipi  eamp,  repeated  at  varying  intervals  and  with  a  force 
and  energy  expressive  of  inquiry,  alarm,  or  excitement.  Usually  the 
call  is  made  from  the  top  of  a  rock  or  the  doorway  of  a  cavern 
between  rocks,  but  sometimes  it  is  faintly  heard  from  deep  below 
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Figdrb  18. — Range  of  four  forms  of  conies  in  Oregon  : 
1,  Ochotona  schisticeps  taylori;  2,  O.  s.  jewetti; 
3,  O.  prinoepa  brunnescens ;  4,  O.  fenisex  fumosa. 
Type  localities  circled. 
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the  surface,  or  it  may  run  into  a  trill  of  alarm  as  the  animal  dives 
down  the  nearest  crevice. 

Breeding  habits. — In  the  Steens  Mountains  Sheldon  reported  the 
mammae  of  females  arranged  in  2  pairs,  1  pair  of  inguinal  and  1 
of  pectoral,  on  4  widely  separated  mammary  glands ;  but  in  the  fully 
adult  females  there  seem  to  be  generally  1  pair  of  inguinal  and  2 
pairs  of  pectoral.  There  are  no  records  of  number  of  young  for 
this  form,  but  in  others  sets  of  3  to  5  embryos  have  been  noted.  Very 
little  is  definitely  known  of  their  breeding  habits.  The  half -grown 
young  are  out  by  July  and  by  September  are  actively  helping  with 
the  hay  gathering. 

Food  Tidbits. — The  food  of  rock  conies  is  entirely  vegetable,  green 
or  dry.  In  summer  they  eat  the  tender  green  grasses  and  clovers 
and  a  host  of  other  plants,  including  the  leaves,  flowers,  buds,  and 
stems  of  most  of  the  species  growing  on  or  around  the  rock  slide; 
and  in  autumn  these  same  plants  are  cut  and  carried  under  the 
shelter  of  some  large  boulder  and  stacked  up  green  to  cure  for 
winter  food.  The  plants  dry  slowly  and  keep  as  green  and  fresh 
as  the  best  cured  hay,  and  there  is  generally  an  ample  supply  for  a 
long  winter  under  the  deep  snow.  Sometimes  their  haystacks  are 
made  up  mainly  of  grass,  but  more  often  they  are  a  mixture  of  all 
the  plants  available.  In  the  Warner  Mountains,  the  writer  recog- 
nized in  one  the  leaves  and  twigs  of  aspen,  Ceanothus  velutinus,  wild 
currant,  Spiraea,  Symphoricarpos,  Erwgonum,  Phacelia,  mint,  and 
grass,  but  there  were  many  other  plants  represented.  In  the  Steens 
Mountains  H.  H.  Sheldon  saw  them  feeding  on  the  leaves  of  the 
bitterbrush,  Purshia.  They  sometimes  store  even  the  green  twigs  of 
sagebrush. 

Economic  status. — Few  rodents  are  so  entirely  harmless  as  these 
little  fellows  or  of  more  fascinating  interest  where  they  can  be 
watched  and  studied.  Although  good  eating  they  are  too  small  to  be 
classed  as  game.  May  they  long  remain  to  stack  their  hay  and 
enliven  the  rock  slides  with  their  cheery  squeaks. 

OCHOTONA  SCHISTICEPS  JEWETTI  Howell 

Blue  Mountain  Cony  ;  Jewett's  Cony 

OcJwtona  scJiisticeps  jewetti  Howell,  Biol.  Soc.  "Wash.  Proc.  32 :  109,  1919. 

Type. — Collected  at  head  of  Pine  Creek,  near  Cornucopia,  Oreg.,  by  Stanley 
G.  Jewett,  September  3,  1915. 

General  characters. — Darker  colored  than  scMsticeps  and  paler  than  taylori. 
Summer  pelage,  upper  parts  cinnamon  gray,  becoming  ashy  gray  across  back  of 
neck ;  ears  dark  gray  or  dusky  with  whitish  margins ;  feet  and  belly  buffy ; 
throat  and  cheeks  cinnamon ;  chin  whitish. 

Measurements. — Total  length,  182  mm;  hind  foot,  31;  ear  (dry),  from  notch 
to  tip,  18.  Weight:  Dice  gives  2  males  as  weighing  178  and  180  g,  and  2 
females  as  150  and  182  g,  respectively.     {1926,  p.  3.) 

Distribution  and  habitat. — In  the  higher  parts  of  the  Blue  Moun- 
tains these  gray  conies  occupy  the  granite  and  other  gray  rock  slopes 
from  the  base  of  the  mountains  at  5,000  feet  up  to  above  timber  line 
at  10,000  feet.  In  no  place  has  the  writer  found  them  in  the  dark- 
colored  lava  rock  with  which  their  colors  would  not  harmonize. 
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There  are  specimens  from,  Pine  Creek,  near  Cornucopia,  near 
Anthony,  Forks  of  Imnaha,  Crescent  Peak  in  the  Wallowa  Moun- 
tains, Aneroid  Lake,  Bourne,  near  Austin,  Strawberry  Butte,  and 
Strawberry  Lake,  Others  reported  in  the  Wallowa  and  Baker 
ranges  undoubtedly  belong  to  the  same  species  (fig.  18).  Ex- 
tensive masses  of  broken  rock  on  the  mountain  slopes,  sometimes  the 
talus  from  high  cliffs,  sometimes  old  moraines  or  washed-out  rock 
beds  are  their  usual  homes;  but  always  there  must  be  a  safe  depth 
under  the  surface  of  the  rocky  mass  to  afford  cover  and  protection. 
Karely,  if  ever,  are  they  found  beyond  the  cover  of  their  rocky 
strongholds. 

General  habits. — So  perfectly  do  these  little  gray  bodies  harmonize 
with  the  broken  rocks  among  which  they  live  that  they  are  rarely 
seen  until  their  familiar  call  note,  a  slow  nasal  eamp,  or  amp,  is 
squeaked  from  the  rock  slide.  Even  then  one's  eyes  may  fail  to 
detect  the  form  until  the  head  is  turned,  the  ears  raised  for  another 
amp,  or  some  other  motion  catches  the  eye.  Although  gentle  and 
timid  they  have  much  curiosity  and  cannot  refrain  from  peeping  at 
one  from  one  point  and  then  another;  and  if  the  observer  has 
patience  the  animals  usually  come  closer  and  closer  until  often  good 
photographs  can  be  obtained.  The  writer  has  had  them  within 
4  feet  of  the  camera,  but  could  not  change  the  focal  distance  before 
they  were  gone.  Their  furry  soles  make  no  sound  on  the  rocks  and 
never  miss  their  footing,  and  but  for  their  shrill  little  voices  few 
people  would  ever  know  of  their  presence. 

Their  busiest,  and  perhaps  most  noisy  season,  is  during  hay- 
gathering  time  late  in  summer,  especially  just  before  a  rain  or  snow- 
storm, when  they  work  with  frantic  haste  and  energy. 

Breeding  habits. — On  the  north  slope  of  Strawberry  Butte,  July 
10,  1915,  jewett  collected  2  females  that  contained  4  foetuses  each, 
and  on  the  same  date  collected  a  half -grown  young.  This  may  mean 
that  2  litters  are  raised  in  a  season,  but  more  probably  that  the 
breeding  season  is  irregular  and  that  the  young  of  the  previous  year 
do  not  breed  so  early  as  do  the  more  fully  adult  females. 

Food  habits. — Like  all  of  the  family  they  are  great  storers,  and 
their  winter  food  is  better  known  than  the  summer,  as  the  well-cured 
plants  in  their  stacks  of  winter  hay  are  as  easily  recognized  as  in  the 
herbarium.  Usually  the  plants  stored  include  all  of  the  species 
within  easy  reach  of  the  home  rock-slide,  and  a  few  feet  beyond  its 
margins — grasses,  small  herbaceous  plants,  weeds,  and  bushes. 

On  the  side  of  Crescent  Peak,  above  Aneroid  Lake  in  the  Wal- 
lowa Mountains^  in  mid-September  1897,  they  were  found  up  to 
500  feet  above  timber  line,  where  they  were  still  working  about, 
digging  out  a  few  little  plants  that  stuck  up  through  newly  fallen 
snow  and  adding  them  to  already  full  larders  in  dry  cavities  under 
the  rocks.  The  previous  year  up  to  July  13,  on  Strawberry  Butte, 
they  had  not  begun  to  store  their  winter's  hay,  and  only  the  sticks 
and  refuse  of  the  previous  winter's  stacks  were  to  be  found.  In  the 
early  part  of  August  1915,  near  Bourne,  in  the  Baker  Range,  Jewett 
found  them  with  small  stores  largely  composed  of  chokeberry  leaves. 
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OCHOTONA  PRINCEPS  BRUNNESCENS  Howell 

Brown  Cony  ;  Cascade  Cony 

Ochotona  fenisex  brunnescens  Howell,  Biol.  Soc.  Wash.  Proc.  32 :  108,  1919. 

Type. — Collected  a,t  Keechelus,  Wash.,  by  George  G.  Cantwell,  August  23, 
1917. 

General  characters. — Slightly  larger  than  the  other  Oregon  forms,  rather 
uniformly  brownish.  Summer  fur,  whole  upper  parts,  except  ears,  uniform  cin- 
namon brown,  slightly  darkened  over  back  by  black-tipped  hairs ;  ears  blackish, 
margined  with  white ;  belly  buffy ;  throat  clear  cinnamon.  Half-grown  young 
very  similar  to  adults  in  coloration. 

Measurements. — Total  length,  205  mm;  hind  foot,  34;  ear  (dry),  from  notch 
20.  Weight :  Two  males,  143  and  152  g ;  of  2  females  153  and  170  g,  respectively, 
(Dice,  1926,  p.  S). 

Distribution  and  habitat. — Extending  from  British  Columbia 
down  through  the  Cascades  of  Washington,  these  brown  conies 
occur  on  Mount  Hood,  and  in  the  high  part  of  the  range  on  Mount 
Thielsen  at  Crater  Lake  and  Anna  Creek,  and  on  and  around  Mount 
McLoughlin,  mainly  above  the  black  lava  flows  of  the  lower  levels 
(fig.  18).  Generally  the  rock  slides  in  which  they  live  are  of  the 
dark-gray  basalts,  more  or  less  covered  with  lichens  and  mosses, 
with  which  their  colors  harmonize  perfectly. 

General  habits. — Like  other  species  of  the  group,  the  browm  conies 
live  in  the  cavities  of  deep  masses  of  broken  rocks,  the  talus  from 
cliffs  and  peaks,  or  the  slide  rock  on  steep  slopes,  where  they  feed 
and  play  and  squeak  in  summer,  stack  their  hay  under  the  rocks  in 
autumn,  and  live  buried  under  deep  snow  in  winter.  In  the  spring 
only  the  sticks  and  hard  parts  of  their  haystacks  remain  under  the 
rocks  with  handfuls  of  little  dry,  hard,  shotlike  pellets  to  mark  their 
feeding  and  sitting  places  and  rung.  In  summer  their  interesting 
ways  are  readily  observed  by  all  who  visit  the  mountains,  but  little 
is  known  of  their  winter  life  deep  under  the  snow  and  rocks. 

OCHOTONA  FENISEX  FUMOSA  Howell 

Dusky  Cony 

Ochotona  fenisex  fumosa  Howell,  Biol.  Soc.  Wash.  Proc.  32:  109,  1919. 

Type. — Collected  at  Permilia  Lake,  west  base  of  Mount  Jefferson,  Oreg.,  by 
J.  Alden  Loring,  October  4,  1897. 

General  characters. — Medium  size,  and  very  dark.  Whole  upper  parts  dark 
grayish  brown,  much  darkened  over  the  back  by  black-tipped  hairs,  sides  more 
brownish ;  ears  dusky  with  buffy  margins ;  lower  parts  and  feet  buffy  or  brown- 
ish gray ;  soles  of  hind  feet  dusky ;  darkest  in  fresh  fall  pelage.  Young  similar 
to  adults. 

Measurements. — Total  length,  200  mm;  hind  foot,  32;  ear  (dry),  from  notch, 
19. 

Distribution  and  habitat. — This  very  dark-colored  cony  is  merely 
a  local  color-form  inhabiting  the  fresh,  dark  lava  flows  of  the  lower 
slopes  of  the  Cascade  Range  south  of  Mount  Hood.  There  are 
specimens  from  the  west  slope  of  Mount  Jefferson,  the  Clackamas 
River,  15  miles  above  Estacacla,  a  few  miles  above  McKenzie  Bridge, 
and  around  the  base  of  the  Three  Sisters  Peaks.  Those  reported  by 
Stanley  G.  Jewett  and  R.  Bruce  Horsfall  from  near  Multnomah 
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Silver  Gray  Squirrel  and  Flying  Squirrel. 
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Falls,  and  by  Luther  J.  Goldman  from  the  Paulina  Mountains,  also 
may  be  this  form  (fig.  18). 

General  habits. — From  other  forms,  the  dusky  conies  differ  only 
in  adaptation  to  their  peculiar  habitat,  dark  lava  rocks  and  a  humid 
climate,  the  two  factors  that  seem  to  have  produced  the  dark- 
colored  race.  They  live  under  and  among  the  rocks,  run  over  the 
rough  surfaces  with  their  well-cushioned  feet,  or  sit  still  and  invisi- 
ble at  their  dark  doorways.  The  shade  of  more  or  less  dense  vege- 
tation around  the  edges  of  the  rock  slides  where  they  gather  their 
food  conceals  and*  protects  them  from  hungry  and  keen-eyed  ene- 
mies. 

At  the  base  of  the  Three  Sisters  one  very  small  young  was  taken 
the  middle  of  July,  but  generally  the  young  were  not  yet  appear- 
ing at  the  surface  of  the  rocks  and  the  old  conies  were  keeping 
very  quiet. 

Their  winter  stores  of  food  seem  to  include  most  of  the  plants 
within  reach  of  their  homes,  but  only  the  left-over  refuse  has  been 
examined,  and  the  species  of  plants  have  not  been  listed. 

A  marten  caught  in  a  trap  set  for  mountain  beaver  had  its  stomach 
well  filled  with  cony  fur  and  in  other  places  martens  have  been 
found  hunting  them.  As  a  source  of  marten  food  conies  may  have 
a  greater  value  than  some  more  conspicuous  game  animals. 

ORDER  RODENTIA:  GNAWING  MAMMALS 

Family  SCIURIDAE :   Squirrels,  Chipmunks,  and  Woodchucks 

SCIURUS  GRISEUS   GRISEUS   Ord 

Silver  Gray  Squirrel;   Columbian   Gray  Squirrel;   Cudon  of  the  Wasco  at 

The  Dalles 

Sciurus  griseus  Ord,  Jour.  Phys.  87 :  152,  1818,  from  description  by  Lewis  and 
Clark. 

Type  locality. — The  Dalles,  Oreg.     No  type  specimen. 

General  characters. — Large  (pi.  26)  ;  tail  very  long  and  plumose;  ears  rather 
long,  not  tufted.  Upper  parts  clear  bright  gray,  much  frosted  by  white-tipped 
hairs ;  tail  gray  above  and  below,  edged  and  tipped  with  white  beyond  an  obscure 
zone  of  concealed  black ;  top  of  feet  dark  gray ;  back  of  ears  rusty  brown ; 
whole  lower  parts,  except  tail,  white.  Color  essentially  the  same  at  all  sea- 
sons ;  fur  short  and  harsh  in  summer,  full  and  soft  in  winter  pelage. 

Measurements. — Total  length,  570  mm;  tail,  270;  hind  foot,  82;  ear  (dry), 
from  notch,  28.  Weight:  Grinnell  and  Storer  give  the  weight  as  26  to  32 
ounces.     (192J/,  p.  196.) 

Distribution  and  habitat. — These  great  tree  squirrels  occupy  the 
Transition  Zone  forests  of  western  Oregon  on  both  sides  of  the 
Cascade  Kange,  and  extend  northward  to  Puget  Sound  and  south- 
ward through  the  Sierra  Nevada  of  California  (fig.  19).  In  places 
they  reach  the  coast  but  are  more  common  in  the  interior  valleys 
with  the  oaks,  maples,  yellow  pines,  and  sugar  pines. 

General  habits. — Usually  much  hunted  and  among  the  shyest  of 
wild  game,  these  handsome  squirrels  are  rarely  seen  except  where 
given  special  protection,  which  they  are  quick  to  recognize  and  to 
which  they  respond  with  full  confidence.  In  a  few  Oregon  towns 
they  occupy  the  much-frequented  parks  and  become  as  fearless  as 
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any  other  park  squirrels.  In  the  forest  the  most  stealthy  methods 
and  much  patience  are  necessary  to  get  sight  of  one,  and  then,  when 
the  observer  is  discovered,  the  squirrels  vanish  as  if  by  magic  on 
the  opposite  sides  of  trees  and  branches,  where  they  hide  with  such 
skill  and  persistency  that  rarely  can  one  be  seen  again  unless  two 
people  work  together  on  opposite  sides  of  the  tree. 

Their  homes  are  generally  in  hollow  trees  where  these  can  be 
found,  but  large  leaf  and  stick  houses  are  also  built  in  the  forks  or 
branches  of  trees,  well-matted  structures  sometimes  as  large  as  a 
half-bushel  measure  with  thick  walls  and  a  dry,  warm  nest  cavity 
in  the  center.  These  are  especially  the  summer  nests,  but  in  some 
cases  evidently  are  used  also  through  the  winter. 

The  squirrels  are  usually  silent  and  shy,  but  where  permanently 
protected  or  far  back  in  the  forest  where  rarely  hunted,  an  occa- 
sional husky  bark  is 
h  e  a  r  d,  not  unlike  the 
voice  of  the  eastern  gray 
squirrel  if  this  were  more 
than  doubled  in  volume, 
but  slower  and  hoarser,  a 
soft  chuff,  chuff,  chuff, 
seemingly  both  a  call 
and  a  warning  signal  of 
danger.  The  writer  has 
heard  it  only  in  late  sum- 
mer or  autumn  when  the 
nearly  full-grown  young 
were  out  feeding  in  the 
treetops. 

Figure  19. — Range  of  Oregon  gray  squirrel,  Sciurus  Tirpcrfi'nrt    hs/h-ifa TTip 

griseus  griseus,  in  Oregon.    Type  locality  circled.  _L>ievu,uuy     nuuoii,.        J. lie 

adult  females  have  4 
pairs  of  mammae — 1  inguinal,  2  abdominal,  and  1  pectoral — and  the 
usual  number  of  young  in  a  litter  in  apparently  4.  The  main  mating 
season  seems  to  be  in  January  and  February,  as  indicated  by  a  note 
from  C.  H.  Townsend  in  Shasta  County,  Calif.,  where  on  January  13, 
1883,  he  collected  5  males.  The  males,  he  said,  gather  in  groups  in 
January  and  February,  and  frequently  he  shot  half  a  dozen  males  out 
of  a  single  tree  (1887,  p.  174).  This  is  the  same  as  the  gray  squir- 
rel custom  in  the  mating  time.  On  March  25,  1855,  at  Fort  Dalles, 
Suckley  records  a  "female  having  young  was  seen"  (1860,  p.  95). 
In  California  a  female  containing  2  small  embryos  was  taken  April 
27,  by  Frank  Stephens,  and  another  with  2  embryos  on  June  2,  by 
A.  S.  Bunnell.  Another  collected  by  J.  F.  Ferry  in  Humboldt 
County,  Calif.,  October  30,  was  nursing  young.  These  early  and  late 
dates  indicate  2  litters  a  year  while  the  small  number  of  2  embryos 
only  mean  the  first  litters  of  last  year's  young,  which  are  irregular 
in  their  time  of  breeding.  Adult  squirrels  are  usually  very  regular 
in  their  dates  of  breeding,  and  with  the  eastern  gray  squirrel  the 
question  of  a  second  litter  seems  to  depend  entirely  on  the  food 
supply. 

Food  habits.— -The  presence  of  the  squirrels  can  often  be  told 
by  the  remains  of  their  meals,  the  scales  of  large  pine  cones  scat- 
tered over  the  ground  under  the  feeding  trees  or  the  scattered  shells 
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of  acorns  and  jackets  of  Umbellularia  nuts  on  the  ground.  The 
large  cones  of  the  sugar  pine  furnish  one  of  their  favorite  foods, 
and  as  soon  as  the  seeds  are  full  grown  the  cones  are  cut  off  and  let 
drop  to  the  ground  or  carried  to  safe  perches  on  branches  of  the 
tall  trees,  where  the  scales  are  cut  away  and  the  seeds  eaten.  No 
smaller  squirrel  could  handle  these  heavy  cones,  which  are  often  over 
a  foot  long.  The  cones  of  yellow  pine  and  Jeffrey  pine  are  eaten  in 
the  same  way,  and  in  places  the  cones  of  Douglas  fir  furnish 
some  food.  Acorns  of  any  available  species  of  oak  are  a  standard 
food  of  these  squirrels,  and  the  large  nuts  of  the  Oregon  myrtle, 
Umbellularia  californica,  when  abundant,  are  extensively  eaten. 
The  seeds  of  many  other  trees  and  shrubs  are  probably  eaten,  and  in 
places  there  have  been  reports  of  these  squirrels  eating  bark  from 
the  branches  of  trees — evidently  cases  of  starvation  when  other  food 
supply  had  failed. 

Economic  status. — The  recent  development  of  nut  culture  as  an 
extensive  industry  in  the  Willamette  Valley  has  placed  these  squir- 
rels on  the  list  of  local  rodent  pests — and  quite  naturally.  A  well- 
laden  grove  of  English  walnuts  or  giant  filberts  soon  draws  the 
squirrels  from  the  neighboring  pine  groves  in  considerable  numbers 
and  in  many  cases  bushels  of  the  nuts  are  eaten  or  carried  away  to 
be  stored  for  winter  use.  In  some  cases  a  small  grove  of  nut  trees 
is  entirely  stripped  of  fruit  before  it  is  ripe  enough  for  harvest. 
Naturally  the  nut  growers  use  every  possible  means-  of  protecting 
their  crops,  but  shooting,  trapping,  and  poisoning  have  not  proved 
satisfactory  and  the  Biological  Survey  has  been  appealed  to  for  help. 
At  last  accounts,  trapping  the  squirrels  alive  in  simple  wire  cage 
traps  seems  the  most  promising  method  of  control. 

Probably  no  squirrels  excel  these  in  value  as  game  and  food,  and 
during  the  early  settlement  and  development  of  the  State  they  have 
played  an  important  part,  which  for  generations  to  come  will  con- 
tinue, if  they  are  given  the  protection  they  merit.  Another  value 
rated  by  many  above  that  of  game  is  the  opportunity  for  everyone  to 
see  these  beautiful  creatures  unafraid  and  loping  with  plumy  tails 
over  the  grass  or  frisking  in  the  trees  of  fully  protected  woods  and 
parks,  or  even  coming  to  take  nuts  from  the  hands  of  delighted 
children.  At  Ashland,  the  tameness  of  these  great  squirrels  makes 
them  an  attractive  feature  of  the  beautiful  city  park. 

SCIURUS  DOUGLASII  DOUGLASII  Bachman 

Douglas's   Squirrel  ;    Orange-bellied  Chickaree  ;   Ap-poe-poe  of  the  Chinook 

(J.  K.  T.) 

Sciurus  doufflasii  Bachman,  Zool.  Soc.  London,  Proc,  p.  99,  1838. 

Type  locality. — Near  the  month  of  the  Columbia  River. 

General  characters. — Small  as  in  the  red-squirrel  group,  ears  short  and  slightly 
tufted,  tail  bushy,  wide,  and  flattened.  Summer  pelage,  upper  parts  dark 
brownish  gray  from  mixture  of  orange  and  black-tipped  hair;  ear  tufts  and 
stripe  on  each  side  of  the  body  black;  middle  of  tail  reddish  brown,  edged 
and  tipped  with  orange  beyond  a  dusky  submarginal  zone,  and  a  broad  sub- 
terminal  area  of  black;  whole  lower  parts  and  top  of  feet  dark  rich  orange. 
Winter  pelage,  back  and  top  of  tail  dark  rufous ;  sides  olive  gray ;  lower  parts 
orange  obscured  by  dusky  hairs ;  side  stripes  indistinct ;  top  of  feet  dark  gray. 
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Half-grown  young  just  out  of  the  nest  similar  to  summer  adults,  but  more 
olive  gray  above  and  paler  orange  below. 

Measurements. — Adult  of  about  average  size:  Total  length,  310  mm;  tail, 
125;  foot,  50;  ear   (dry),  20. 

Distribution  and  habitat. — This  darkest  and  most  richly  colored  of 
the  small  tree  squirrels  occupies  the  humid  coast  region  of  Oregon, 
and  north  through  the  coast  region  of  Washington  (fig.  20).  Speci- 
mens from  as  far  south  as  the  mouth  of  the  Rogue  River  are  typical 
of  the  species,  but  in  the  Umpqua  and  Willamette  Valleys  they  show 
a  tendency  to  paler  coloration  and  a  gradation  toward  the  form  occu- 
pying the  Cascade  Mountains.  While  not  usually  found  in  the  open 
valley  country,  they  are  abundant  throughout  the  heavily  forested 
coast  ranges  of  the  State. 

General  habits. — Like  all  of  the  chickarees,  these  are  bright,  active, 
and  at  times  noisy  little  denizens  of  the  forest.  From  their  homes  in 
hollow  trees  or  their  leafy  nests  among  the  branches  they  range 

through  the  woods,  each 
squirrel  or  each  family 
claiming  its  own  terri- 
tory, and  usually  defend- 
ing its  premises  from  in- 
trusion in  a  vigorous 
manner.  At  times  they 
come  out  along  the  rail 
fences  or  travel  from  tree 
to  tree  a  short  distance 
from  the  timber,  but  usu- 
ally they  keep  within  easy 
reach  of  trees  or  large 
bushes,  which  are  their 
only  protection  against 
numerous  enemies.  As  a 
chickaree  sits  on  the 
branches  of  a  tree  eating 
a  nut  or  shelling  the  seeds 
from  a  cone,  its  eyes  and  ears  are  keenly  alert  for  danger  or  tres- 
passers. If  a  squirrel  of  another  family  approaches,  it  is  vigorously 
chased  away,  and  often  far  beyond  the  boundary  that  could  right- 
fully be  claimed.  If  a  larger  enemy  appears,  a  vigorous  scolding  or 
long  chattering  announces  to  other  squirrels  a  possible  danger.  As 
one  passes  through  the  quiet  forest  he  will  occasionally  hear  a  low 
chirrrr  from  the  treetops,  which  is  neither  a  warning  of  danger  nor 
a  complaint  of  aggression,  but  seems  more  of  a  conversational  nature. 
At  certain  times  in  the  year,  especially  in  the  spring  and  before  the 
young  are  out  of  the  nest,  the  animals  are  mainly  silent  and  are 
rarely  seen,  but  as  soon  as  the  young  are  out,  they  are  noisy  and 
active  for  the  rest  of  the  summer,  and  especially  so  during  the  storing 
season  of  autumn. 

Breeding  habits. — The  young  of  the  Douglas's  squirrel,  usually  4, 
but  sometimes  as  many  as  6  or  7  are  brought  forth  in  warm  nests 
apparently  at  irregular  times  during  the  summer.  At  Portland, 
Fisher  collected  a  female  on  June  24,  1897,  which  contained  7  small 
embryos,  and  at  Tillamook,  on  June  30,  1897,  he  took  another  which 
contained  4  large  embryos.     There  are  other  records  of  embryos 


Figure  20. — Range  of  four  forms  of  the  spruce 
squirrels  or  chickarees  in  Oregon  :  1,  Sciurus  doug- 
lasii  douglasii ;  2,  8.  d.  cascademis;  3,  S.  d.  alho- 
limbatus;  4,  £.  hudsonicus  richardsoni.  Type  lo- 
calities circled. 
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later  in  the  season  and  of  females  nursing  young  well  into  the  fall. 
The  females  have  4  pairs  of  mammae — 1  inguinal,  2  abdominal,  and 
1  pectoral — and  while  4  seems  to  be  the  usual  number  of  young,  it 
is  probable  that  8  is  the  maximum  number.  The  young  are  blind 
and  naked  at  birth  and  remain  in  the  nest  for  a  considerable  time. 
When  they  first  come  out  of  the  hollow  trees  or  leafy  nests,  they  are 
usually  nearly  half  grown,  and  are  soon  able  to  climb  about  and 
take  care  of  themselves.  They  remain  together  as  a  family,  however, 
until  practically  full  grown,  the  mother  caring  for  and  protecting 
them  as  long  as  they  are  in  need  of  her  help.  The  young  apparently, 
in  some  cases  at  least,  keep  together  during  the  first  winter,  storing 
and  feeding  from  the  common  supply  about  their  home  range.  A 
hollow  tree,  with  entrance  at  the  top,  side,  or  bottom,  is  a  favorite 
nest  site  for  these  squirrels,  especially  for  raising  the  young.  It  has 
many  advantages  in  safety  and  possibly  warmth;  but  nests  built 
by  the  squirrels  of  twigs  and  leaves  and  lined  with  moss,  in  the 
branches  of  evergreens,  are  more  often  used  in  this  region  of  sound 
timber,  where  there  are  few  hollow  trees.  These  leaf  and  moss  nests 
are  well  matted  and  woven  together  in  a  great  ball  securely  anchored 
among  the  branches  and  entered  by  1  or  sometimes  2  doors  at  the 
side.  The  central  cavity  is  well  lined  with  soft  moss  or  bark  fiber, 
and  the  thick  walls  and  roof  are  impervious  to  wind  and  rain.  Where 
hollow  trees  are  not  available,  these  nests  are  always  used. 

Food  habits. — A  great  part  of  the  food  of  these  squirrels  con- 
sists of  the  rich,  oily  seeds  of  the  conifers,  the  Douglas  fir,  Sitka 
spruce,  hemlocks,  balsams,  and  pines.  As  soon  as  the  cones  are 
full  grown  and  the  seeds  within  are  half  ripe  in  summer,  they  are 
cut  off  and  carried  to  branches  or  regular  feeding  places,  where  the 
scales  are  clipped  off  and  the  seeds  eaten  out  from  underneath.  As 
the  cones  ripen  in  autumn,  great  numbers  are  cut  from  the  trees  and 
stored  in  shallow  pits  in  the  ground  or  under  logs  and  roots  of  trees. 
These  usually  furnish  much  of  the  food  for  the  following  winter  and 
even  later.  Where  hazel  and  oak  occur,  the  nuts  and  acorns  are 
eagerly  sought  for  food.  A  great  variety  of  seeds,  berries,  and 
mushrooms  are  also  eaten.  At  times  even  buds  and  bark  serve  to  tide 
over  a  period  of  scarcity  of  more  acceptable  foods.  McLellan  records 
seeing  one  of  these  squirrels  carry  a  large  apple  in  its  mouth,  and 
at  another  time  he  found  them  eating  the  red  and  black  blueberries. 
Fisher  found  them  drinking  the  sap  where  red-breasted  sapsuckers 
had  punctured  willow  trees.  They  are  active  throughout  the  year 
and  seem  usually  to  have  an  abundant  food  supply  available!. 

Economic  status. — In  rare  cases  one,  or  a  family,  of  these  squirrels 
may  do  some  slight  mischief  by  collecting  the  nuts  or  fruit  or  grain 
not  intended  for  their  use.  There  are  few  complaints  of  damage  by 
them,  however,  and  in  most  cases  it  is  necessary  only  to  shoot  or  trap 
a  few  individuals  to  prevent  further  losses.  Although  sometimes 
considered  edible,  they  are  too  small  to  be  valuable  as  game.  Their 
food  is  so  largely  the  seeds  of  conifers  that  their  flesh  often  has  an 
unpleasant  flavor  of  pitch  or  turpentine.  Their  greatest  value,  how- 
ever, is  associated  with  their  cheery  note  and  their  bright  interesting 
ways  as  they  scamper  and  sing  in  the  forest.  Without  them  the 
forest  would  lose  one  of  its  greatest  charms. 
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SCIURUS  DOUGLASII  CASCADENSIS  Allen 
Cascade  Squirrel  ;  Yellow-bellied  Chickaree 

Soiurus  doufflasii  cascadensis  Allen,  Ainer.  Mus.  Nat.  Hist.  Bull.  10 :  277,  1898. 

Type. — Collected  on  Mount  Hood    (near  timber  line  on  west  slope),   Oreg. 

General  characters. — Similar  to  douglasii,  but  lower  parts  yellow  instead  of 
orange,  and  long  tail  hairs  tipped  with  white  instead  of  orange.  Summer 
pelage,  upper  parts  dark  brownish  gray,  with  black  stripe  along  each  side  and 
black  ear  tufts ;  tail  dark  gray,  rusty  above,  with  white  edgings  and  tip  beyond 
obscure  dusky  zone  and  subterminal  area  of  black ;  lower  parts  and  feet  pale 
orange  or  yellow.  Winter  pelage,  often  worn  through  June;  upper  parts  dark 
gray  with  rusty  back  and  top  of  tail,  and  obscure  black  side  stripes ;  tail  much 
flattened  and  edged  with  white ;  top  of  feet  gray ;  lower  parts  salmon  or  buffy, 
clouded  with  gray  or  dusky. 

Heasivrements  of  type. — Total  length,  320  mm  ;  tail,  130 ;  foot,  50 ;  ear,  20. 

Distribution  and  habitat. — These  Cascade  squirrels  inhabit  the 
whole  Cascade  Range  from  Mount  Hood  south  through  the  Umpqua, 
Rogue  River,  Siskiyou,  and  Trinity  Mountains,  and  down  the  coast 
ranges  of  northwest  California,  grading  into  douglasii  on  the  west 
and  albolimbatus  on  the  east  of  the  Cascades  (fig.  20).  They  occupy 
the  pine,  spruce,  and  hemlock  forests  of  practically  the  whole  Cas- 
cade Range  in  Oregon,  but  as  Allen  pointed  out,  they  show  every 
intergradation  between  the  dark  and  rich  douglasii  and  the  paler 
albolimbatus,  and  a  definite  border  to  their  range  cannot  be  satis- 
factorily given.  They  range  from  near  timber  line  down  to  the 
edges  of  the  valleys. 

General  habits. — These,  like  all  of  their  group,  are  tree  squirrels, 
and  are  never  found  far  from  the  edges  of  the  forest,  although  often 
coming  to  the  ground  and  scampering  over  logs  and  rocks  and  along 
fences  from  tree  to  tree,  or  from  grove  to  grove.  Their  homes  are  in 
hollow  trees,  or  where  these  are  not  available,  in  nests  of  leaves, 
twigs,  and  moss,  which  they  construct  among  the  branches  of  ever- 
greens. During  the  spring  they  are  silent  and  shy,  and  therefore 
inconspicuous;  but  late  in  June  after  the  young  are  out  of  the  nests, 
the  squirrels  become  noisy  and  are  much  in  evidence.  During  the 
busy  season  of  autumn,  while  storing  their  winter  supply  of  food, 
they  are  most  energetic  and  vigorous  in  their  work,  putting  in  long 
days,  and  often  scolding  and  fighting  to  hold  their  feeding  and 
storing  grounds. 

Breeding  habits. — The  4  to  6  or  7  young  are  born  in  early  sum- 
mer and  in  July  begin  to  leave  the  nests  as  half-grown  squirrels. 
It  seems  doubtful  if  more  than  one  litter  of  young  is  raised  in  a 
season,  as  the  time  is  all  too  short  for  raising;  the  litter  and  gather- 


8  The  writer  finds  no  character  on  which  to  separate  this  form  from  Seiurus  douglasii 
mollipilosus  Aucl.  and  Bach.,  1841,  from  the  coast  section  of  northern  California.  Rather 
than  use  that  name,  however,  which  is  likely  to  fall  before  the  older  name  8.  lanuginosus 
Bachman,  1838,  when  material  is  obtained  from  the  type  locality,  Fort  McLaughlin,  on 
Hunter  Island,  north  of  Vancouver  Island,  in  British  Columbia  the  Oregon  name  casca- 
densis is  used  provisionally  until  this  group  of  squirrels  can  he  thoroughly  revised  in  the 
light  of  the  great  amount  of  material  at  present  available.  The  type  of  lanuginosus  in  the 
Academy  of  Natural  Sciences  in  Philadelphia  is  an  albino  and  gives  no  clue  to  specific 
characters,  and  the  status  of  the  name  will  not  be  known  until  specimens  are  collected  at 
the  type  locality.  Rather  than  add  further  confusion  by  any  provisional  change  of  name, 
Allen  is  here  followed  in  his  use  of  cascadensis  for  the  squirrel  of  the  Cascade  Mountains 
in   Oregon. 
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ing  the  necessary  stores  of  winter  food,  especially  in  the  mountains 
where  the  summers  are  short  and  the  winters  long. 

Food  habits. — Most  of  the  food  of  these  squirrels  consists  of  the 
seeds  of  conifers  of  whatever  species  fall  within  their  range.  If 
the  cones  of  one  species  fail,  there  is  usually  an  abundance  on  some 
other  pine,  spruce,  or  hemlock,  and  the  squirrels  gather  where  the 
food  is  most  abundant.  As  soon  as  the  seeds  are  ripe,  the  cones  are 
cut  from  the  trees  and  great  quantities  buried  underground,  or  in 
cavities  of  rocks,  under  logs  or  roots  of  trees,  where  they  can  be 
found  during  the  winter  no  matter  how  deep  the  snow.  As  soon  as 
the  snow  falls,  the  squirrels  make  long  tunnels  over  the  surface  of  the 
ground,  and  as  the  snow  hardens  these  are  kept  open  and  in  use 
throughout  the  winter.  Fresh  snow  piling  up  deeper  and  deeper  is  a 
help  rather  than  a  hindrance  to  their  winter  activities.  High  up 
in  the  mountains,  where  the  snow  often  reaches  a  depth  of  10  or  15 
feet,  .the  squirrels  are  as  active  during  the  winter  as  lower  down 
where  little  snow  has  accumulated,  and  are  as  healthy  and  happy  as  in 
the  spring.  Little  heaps  of  cone  scales  show  where  the  squirrels  have 
been  in  the  habit  of  eating  their  meals — on  some  low  branches  of 
trees  or  under  the  snow  in  comfortable  quarters  well  protected  from 
cold  and  wind,  and  safe  from  enemies.  Sometimes  a  bushel  or  more 
of  freshly  cut  cone  scales  are  found  in  a  heap.  Under  some  trees 
the  accumulation  of  scales  dropped  year  after  year  reaches  a  depth 
of  several  feet  in  a  mass  of  many  bushels.  Other  seeds,  nuts,  fruits, 
berries,  mushrooms,  and  insects  are  eaten  to  a  more  or  less  extent, 
but  the  cones  furnish  most  of  the  food. 

Economic  status. — Complaints  of  mischief  by  these  squirrels  are 
rarely  heard.  Many  of  the  ranchers,  campers,  and  foresters  in  the 
mountains  appreciate  their  cheerful  notes  and  bright,  interesting 
ways.  To  the  forester  they  are  even  a  great  help  in  furnishing  the 
tree  seeds  necessary  for  reforesting,  as  a  share  of  the  cones  they 
have  stored  are  often  taken  and  always  are  found  to  contain  sound 
seeds.  It  is  also  evident  that  while  the  squirrels  consume  for  food 
vast  quantities  of  tree  seeds,  great  numbers  of  the  buried  cones  are 
never  claimed  but  remain  just  underneath  the  surface  of  the  ground 
where  they  may  grow  and  help  to  replenish  the  open  spaces  in 
the  forest.  These  little  squirrels  might  well  be  considered  the  ori- 
ginal foresters  of  the  mountain  slopes. 

SCIURUS  DOUGLASII  ALBOLIMBATUS  AiXEN 
Sierra  Chickaree;  Gowack  of  the  Klamath  (C.  H.  M.) 

Sciurus  Jiudsonius  calif ornicus  Allen,  Amer.  Mus.  Nat.  Hist.  Bull.  3 :  165,  1S90. 

Preoccupied. 
Sciurus   (loufflasii  albolvmbatus  Allen,   Amer.   Mus.  Nat.   Hist.   Bull.   10:   453, 

1898. 

Type. — Collected  in  Blue  Canyon,  Placer  County,  Calif.,  by  J.  A.  Allen, 
October  13,  1886. 

General  characters. — Slightly  larger  than  douglasii  with  pale  yellowish  or 
white  belly  and  white  frosted  tail.  Summer  pelage,  upper  parts  dark  brown- 
ish gray,  with  black  ear  tufts  and  stripe  along  each  side ;  tail  dark  gray, 
bordered  and  tipped  with  pure  white  beyond  dusky  zone  and  subterminal 
black  area ;  lower  parts  pale  yellowish  or  buffy  or  almost  white,  shading  into 
yellow  on  sides  of  legs  and  top  of  feet.    Winter  pelage,  back  rusty;   sides 
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gray,  with  black  stripe  obscured;   tail  more  frosted  along  sides  and  at  tip; 
lower  parts  white ;  sides  of  feet  buffy. 

Measurements.— Total  length,  340  mm;  tail,  142;  foot,  53;  ear  (dry),  21. 
Weight:  218  to  299  g  (7%  to  8Vi  ounces).     (Grinnell  and  Storer,  192Jh  p.  203.) 

Distribution  and  habitat. — This  chickaree  extends  throughout  the 
whole  length  of  the  Sierra  Nevada  Mountains,  and  northward  to 
Mount  Shasta,  and  the  Klamath  and  Warner  Mountain  country  in 
Oregon,  and  east  of  the  Cascades  to  the  Paulina,  Maury,  and  southern 
part  of  the  Blue  Mountains  south  of  the  John  Day  Eiver  (fig.  20). 
Along  the  east  base  of  the  Cascades  they  grade  into  canadensis,  but 
in  the  Blue  Mountains  they  are  sharply  distinct  from  Sciurus  hud- 
sordcus  richardsoni,  which  occurs  north  of  the  upper  John  Day 
Eiver.  They  occupy  both  Canadian  and  Transition  Zones  and  in 
places  extend  into  the  Hudsonian  where  forest  trees  are  sufficiently 
large  and  numerous  to  furnish  homes  and  food.  Their  greatest 
abundance  is  in  the  spruce,  fir,  and  lodgepole  pine  forests,  where  con- 
ditions seem  most  favorable  for  protection  and  an  ample  food  supply. 

General  habits. — These  mountain  squirrels  differ  in  habits  from 
other  forms  of  the  douglasii  group  only  in  adaptation  to  higher 
country  and  more  arid  climate.  They  occupy  the  coniferous  forests 
and  climb  to  the  tops  of  the  tallest  trees,  even  the  giant  sequoias, 
from  which  they  cut  the  cones  to  be  gathered  and  stored  for  food. 
At  times  they  are  shy  and  silent  and  rarely  seen,  but  again  noisy 
and  conspicuous.  Nelson  says  that  in  districts  where  they  are  com- 
mon they  may  be  heard  at  all  hours  of  the  day,  but  especially  early 
in  the  morning.  Their  common  note  is  a  trilling  or  bubbling  noise 
which  is  liquid  and  musical  in  effect  and  difficult  to  locate.  It  it 
more  like  the  song  of  some  strange  bird  than  the  note  of  a  mammal. 

John  Muir  has  written  one  of  his  most  delightful  chapters  on  this 
little  squirrel  but  makes  the  mistake  of  calling  it  the  Douglas  squirrel, 
of  which  it  is  a  well-marked  subspecies  (mountains  of  California). 

Breeding  habits. — Apparently  the  young  of  the  Sierra  chickaree 
are  not  produced  until  some  time  in  June,  as  they  usually  do  not  ap- 
pear out  of  the  nests  until  July.  The  usual  4  to  6  young  are 
raised  in  the  trunks  of  hollow  trees,  or  the  leafy  nests  among  the 
branches.  As  soon  as  the  young  are  out  of  the  nests  the  mother 
squirrels  are  very  solicitous  and  alert,  watching  for  enemies  and 
scolding  any  intruders,  warning  the  young  and  sending  them  scur- 
rying to  cover  at  the  first  warning  of  real  or  imaginary  danger. 

Food  habits. — Like  others  of  the  group  these  squirrels  live  in  great 
part  on  the  rich  oily  seeds  of  conifers,  gathered  from  the  hemlocks, 
spruces,  firs,  Douglas  spruce,  lodgepole,  yellow,  and  Jeffrey  pines, 
and  even  the  huge  cones  of  the  sugar  pine,  and  the  little  round  cones 
of  the  giant  sequoias.  They  often  store  bushels  of  cones  in  hollows 
and  cavities,  or  tuck  them  under  logs  and  roots — enough  food  to 
last  nearly  or  quite  the  year  around.  They  are  great  storers  and  in  a 
good  cone  year  are  sure  of  ample  food  for  the  winter,  if  they  are 
not  robbed.  They  also  gather  acorns  from  some  of  the  oaks  within 
their  range  and  such  other  nuts  and  seeds  as  are  available.  Fruit, 
berries,  and  mushrooms  are  also  eaten  and  possibly  a  wider  range  of 
insect  and  animal  food  than  is  generally  known.  When  other  food 
is  scarce  or  locked  up  by  snow  and  ice,  these  squirrels  can  always  eke 
out  a  living  on  buds  and  bark  cut  from  twigs  of  trees  or  bushes.    The 
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tips  of  branches  are  cut  off,  the  bark  eaten  back  of  the  terminal  buds 
or  tufts  of  leaves,  and  the  leaves  and  peeled  sticks  dropped  to  the 
ground.  At  times  under  the  pines,  especially  the  lodgepole,  the  snow 
or  ground  will  be  found  carpeted  with  branch  tips  thrown  down  by 
the  squirrels,  but  the  trees  seem  not  to  suffer  from  this  occasional 
pruning. 

Economic  status. — A  closer  study  of  habits  is  necessary  before  the 
economic  status  of  these  squirrels,  especially  in  the  semiarid  forests, 
is  fully  determined.  Their  consumption  of  tree  seeds  may  well  be 
offset  by  their  habit  of  planting  cones  for  food,  and  usually  leaving 
some  where  they  may  grow  and  spread  the  forest.  Their  accumula- 
tions of  cones,  stored  for  food,  are  often  levied  upon  by  the  forest 
rangers,  to  whom  the  gathering  of  seeds  is  an  official  duty.  The 
squirrels  thus  win  the  good  will  of  the  Forest  Service,  but  their 
greatest  value  is  in  the  life  and  interest  and  music  with  which  they 
fill  the  forests. 

SCIURUS  HUDSONICUS  RICHARDSONI  Bachman 

Richardson's  Squirrel;  Black-Tailed  Squirrel 

Sciurus  ricluirdsoni  Bachman,  Zool.  Society  London,  Proa,  p.  100, 1838. 

Type. — Collected  at  head  of  Big  Lost  River,  Idaho. 

General  characters. — This  is  a  very  dark  form  of  the  red  squirrel  group, 
with  always  white  belly  and  mainly  black  tail.  Summer  coat,  upper  parts  dark 
rusty  gray,  ear  tufts  and  legs  rusty ;  stripe  along  side  black ;  tail  mainly  clear 
black,  dark  gray  centrally  toward  base ;  lower  parts  white.  Winter  coat,  back 
and  top  of  tail  deep  rufous;  sides  rusty  gray  with  trace  of  black  stripe;  ear 
tufts  black;  long  brush  and  sides  of  tail  black,  sometimes  slightly  edged  with 
rusty;  feet  gray;  lower  parts  white  or  slightly  grizzled. 

Measurements. — Total  length,  340  mm;  tail,  130;  foot,  52;  ear  (dry),  22. 

Distribution  and  habitat. — From  the  mountains  of  Idaho  these 
squirrels  extend  across  into  the  Blue  Mountains  of  Oregon  where 
they  occupy  the  pine  and  spruce  forests  north  of  the  John  Day  River 
Valley,  almost  if  not  quite  meeting  the  range  of  alboli?nbatus,  but 
showing  no  trace  of  intergradation  (fig.  20).  They  occupy  the  for- 
ests from  timber  line  down  through  the  yellow  pines,  at  times  even 
coming  down  to  the  willows  and  cottonwoods  along  the  stream  val- 
leys. Their  greatest  abundance,  however,  seems  to  be  in  the  spruces 
and  lodgepole  pines  of  Canadian  Zone. 

General  habits. — No  marked  peculiarities  of  habits  distinguish 
these  Rocky  Mountain  squirrels  from  the  yellow-bellied  forms  of 
western  Oregon,  and  one  cannot  be  sure  of  a  difference  in  the  voices 
of  any  of  the  whole  red-squirrel  group.  They  are  all  the  same 
bright,  active,  little  forest  singers,  at  times  bold  and  impudent,  and 
again  shy  and  wary.  Their  long  chr-r-r-r-r-r-r-r-r,  whether  given 
from  the  top  of  a  spruce  tree  on  a  mild  morning  in  September,  or 
from  a  snowy  branch  above  the  deep  crusts  in  January,  is  always  a 
happy  song,  but  with  many  shades  of  pitch  and  tone  that  probably 
mean  more  to  the  squirrel  tribe  than  to  our  coarser  ears.  A  great 
variety  of  barking  and  scolding,  chattering,  and  talking  notes  may 
be  mere  expression  of  feeling,  but  more  probably  have  definite  mean- 
ings to  themselves. 

The  old  squirrels  are  mainly  solitary  in  habits,  each  occupying 
and  vigorously  defending  the  section  of  forest  where  his  nest,  food, 
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and  winter  stores  are  located,  but  calling  and  answering  neighbor 
squirrels  from  their  equally  well-protected  areas  on  all  sides.  Quar- 
rels and  fights  over  boundaries  are  not  uncommon.  These  differ- 
ences, though,  are  generally  settled  before  the  winter  stores  are  com- 
pleted, and  rights  once  established  are  generally  respected. 

Breeding  habits. — The  4  to  6  young  in  a  litter  of  these  squirrels 
are  usually  born  in  June  but  are  rarely  seen  out  of  the  nests 
until  a  month  later.  At  birth  they  are  naked,  blind,  and  helpless, 
but  in  the  soft,  warm  lining  of  hoilow  trunks,  or  the  big  grass-ball 
nests  in  the  branches,  they  are  cared  for  by  devoted  mothers  until, 
as  nearly  half-grown,  weil-furred,  and  bushy-tailed  little  squirrels, 
they  are  first  allowed  to  come  out  of  the  nests.  Even  then  they  con- 
tinue to  nurse  until  they  have  learned  to  find  and  eat  the  flowers 
and  green  seeds  of  trees  and  plants,  and  make  an  independent  living 
for  themselves.  The  old  squirrels  furnish  a  copious  supply  of  milk 
from  the  4  pairs  of  mammae,  arranged  in  rows  on  the  2  long  parallel 
and  continuous  mammary  glands,  extending  under  the  skin  from 
the  pectoral  to  the  inguinal  region.  There  seems  no  evidence  that 
more  than  1  litter  of  young  is  ever  raised  in  a  season. 

Food  habits. — Most  of  the  food  of  these  forest-dwelling  squirrels 
consists  of  the  seeds  of  conifers,  from  the  little  seeds  of  spruce  and 
hemlock  and  fir  to  the  larger  nutlets  of  some  of  the  pines.  Other 
seeds,  buds,  bark,  and  mushrooms  are  eaten  at  times.  When  the  cone 
crop  fails,  the  squirrels  are  sometimes  forced  to  seek  other  feeding 
grounds.  In  April  1911,  H.  E.  Anthony  in  a  letter  from  Ironside, 
Oreg.,  wrote  that  Richardson's  squirrels  had  come  down  the  pre- 
vious fall  into  the  valley  where  they  remained  all  winter  among 
the  ranches,  raiding  grain  bins  and  root  cellars.  The  cone  crop  in 
the  mountains  was  almost  or  quite  a  failure,  and  no  doubt  this  was 
the  cause  of  the  migration  to  the  valley.  This  was  the  first  time  in 
10  or  15  years,  he  said,  that  it  had  occurred.  Again  in  September 
1913,  he  wrote  that  the  squirrels  were  again  worldng  down,  several 
being  seen  6  or  7  miles  from  the  timber,  following  the  lines  of  willows 
along  the  creeks.  He  went  up  into  the  pines  and  found  again  that 
there  were  practically  no  cones.  These  notes  have  an  important 
bearing  on  the  often-reported  migratory  habits  of  squirrels. 

In  a  good  cone  year  the  bushels  of  cones  stored  under  the  trees, 
under  logs,  in  hollow  places  in  the  ground,  or  in  the  old  heaps  of 
cone  scales,  usually  last  well  through  the  winter,  though  not  beyond 
the  coming  of  the  next  cone  crop.  A  failure  of  this  food  supply, 
therefore,  is  a  serious  matter  to  the  squirrels. 

Economic  status. — On  account  of  their  small  size  these  squirrels 
are  rarely  used  as  game,  but  in  absence  of  any  other  food,  one  will 
make  a  substantial  meal,  roasted  over  the  coals  and  eaten  without 
salt.  Indirectly  they  have  a  value  as  food  for  marten,  fisher,  and 
other  fur-bearing  animals  of  the  forest,  but  like  many  of  our  birds 
their  highest  value  is  in  the  element  of  life,  music,  and  beauty  that 
render  our  forests  attractive.  Their  assistance  to  the  foresters  in 
gathering  cones  generally  wins  them  the  good  will  and  protection 
that  they  well  deserve. 

Their  value  as  seed  planters  in  forest  extension  is  generally  recog- 
nized as  far  outbalancing  their  consumption  of  seeds  for  food.    Many 
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of  the  cones  are  buried  beyond  the  shadows  of  the  tree,  and  often 
an  accident  leaves  these  cones  and  seeds  to  grow  during  the  next 
summer. 


Figure  21. — Range  of  five  chipmunks  in  Oregon:  1, 
Eutamias  towtisendii  toicnsendii;  2,  E.  t.  ochro- 
genys;  3,  E.  t.  cooperi;  4,  E.  t.  siskiyou;  5,  E.  t. 
senex.     Type  localities  circled. 


EUTAMIAS    TOWNSENDII    TOWSENDII    (Baohman) 

Townsend's  Chipmunk;  Quis-quis  of  the  Chinook  (J.  K.  T.) 

Tamias  townsendii  Bachman,  Jour.  Acad.  Nat.  Sci.  Phila.  8 :  68,  1839. 
Tamias   townsendi  littoralis   Elliot,  Field  Columbian   Mus.   Pub.   Zool.  3 :  153, 
1903,  from  Marshfield,  Oreg. 

Type. — C  ollected  along 
Lower  Columbia  River  (prob- 
ably lower  mouth  of  Willam- 
ette) about  25  miles  below 
Portland,  Oreg.,  by  J.  K. 
Townsend  in  1834. 

General  characters. — Large 
for  a  chipmunk ;  tail  long  and 
bushy ;  ears  large ;  fur  long 
and  lax ;  colors  dull  and  dark. 
Summer  pelage,  back  with  3 
black  and  2  outer  brown 
stripes,  and  4  yellowish 
stripes  between  ;  sides  of  head 
with  2  yellowish  and  3  brown 
stripes ;  sides  and  most  of 
upper  parts  and  feet  snuff 
brown ;  tail  bright  rusty 
brown  below,  black  above  and 
on  tip  and  margins,  above 
frosted  with  buffy  tipped 
hairs ;  a  patch  back  of  each  ear,  and  throat  and  belly,  white.  Winter  pelage 
slightly  darker  above  with  stronger  markings  of  black  and  white.  Young  simi- 
lar to  adults  in  summer. 

Measurements. — Average  of  several  adults :  Total  length,  258  mm ;  tail,  115 ; 
foot,  38;  ear  (dry),  16. 

Distribution  and  habitat. — These  large  dark  chipmunks  occupy  the 
coast  region  west  of  the  Cascade  Mountains  from  southern  British 
Columbia  south  to  Myrtle  Point,  Oreg.,  including  the  Coast  Ranges 
and  the  Willamette  and  lower  Umpqua  River  Valleys,  where  they 
occupy  the  forests  and  dense  thickets  (fig.  21). 

General  habits. — Chipmunks  of  this  group  have  strangely  marked 
habits,  which  go  well  with  their  large  size,  long  plumy  tails,  and 
soft  fur.  They  are  quiet  and  gentle  in  actions,  keeping  much  in  the 
shadows  and  under  the  bushes  out  of  sight.  Often  they  would  pass 
unnoticed  but  for  their  birdlike  voices,  musically  whistled  chippers 
of  alarm,  or  the  soft  far-away  chuck,  chuck,  chuck  of  contentment 
given  from  a  branch,  stump,  or  log,  as  the  plumy  tail  is  slowly 
waved  from  side  to  side.  Though  the  nervous  scurry  character- 
istic of  the  smaller  species  is  lacking,  they  are  quick  when  escape 
is  necessary — expert  climbers  and  skillful  at  hiding  in  trees,  bushes, 
hollow  logs,  or  holes  in  the  ground. 

Their  real  homes  are  in  underground  burrows,  where  warm  nests 
and  ample  stores  of  nuts  and  seeds  afford  all  the  comforts  of  chip- 
munk life.  In  the  fruitful  country  they  inhabit  there  is  no  occasion 
for  strenuous  exertion.  Like  most  of  the  squirrel  family  they  are 
daylight  workers,  beginning  activities  with  the  first  clear  dawn, 
and  retiring  to  their  nests  for  the  night  with  the  twilight  shadows. 
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Hibernation*. — In  the  mild  climate  where  these  chipmunks  occur, 
hibernation  is  apparently  rather  irregular,  if  it  be  true  hibernation. 
At  Salem  in  November  1893,  Streator  reported  them  as  common,  but 
not  very  active.  McLellan  found  them  common  at  Drain,  in  Novem- 
ber 1894,  but  later  at  Oakland,  in  November  and  December,  and  at 
Olalla,  in  December,  he  could  not  find  any,  although  they  were  said 
to  be  there  in  summer.  At  Wells,  December  1  to  5,  1904,  Hollister 
could  find  none,  although  they  were  reported  as  common  earlier  in 
the  season.  At  Philomath,  in  March  1919,  Cantwell  was  told  that 
they  were  active  and  about  all  winter. 

Breeding  habits. — In  females  of  the  Townsend's  chipmunk  the  mam- 
mae are  arranged  in  4  pairs — 1  inguinal  well  back,  2  abdominal,  and 
1  pectoral — about  evenly  spaced  on  the  2  long  mammary  glands  ex- 
tending the  whole  length  of  the  belly.  From  4  to  6  embryos  have 
been  noted  in  females  collected  for  specimens  in  April  and  May, 
but  usually  the  young  do  not  appear  aboveground  until  some  time  in 
June.  By  August  the  young  are  nearly  full  grown  and  apparently 
each  one  lays  up  its  own  food  store  for  the  winter.  It  seems  doubtful 
if  more  than  1  litter  of  young  is  raised  in  a  season.  In  some  cases 
only  2  or  3  embryos  occur,  probably  in  young  of  the  previous  year, 
but  the  increase  is  generally  sufficient  to  keep  up  the  normal  abun- 
dance of  the  animals. 

Food  habits. — Like  most  species,  Townsend's  chipmunks  have  a  wide 
range  of  foods,  including  nuts,  acorns,  seeds,  berries,  and  other  fruits, 
roots,  bulbs,  green  vegetation,  insects,  and  other  small  animal  life. 
At  Multnomah  Falls,  Merriam  noted  one  that  lunched  with  his  party 
in  a  friendly  way,  coming  repeatedly  to  the  table  spread  on  the 
ground,  and  stuffing  his  cheek  pockets  with  food,  showing  a  prefer- 
ence for  bread  and  grapes,  which  he  carried  away  to  his  den  across 
the  creek.  He  would  quickly  return  for  more,  running  fearlessly 
among  the  members  of  the  party  seated  on  the  ground,  and  gathering 
up  the  food  thrown  to  him.  At  Wilson  River,  Fisher  reported 
them  eating  salmonberries  and  other  berries,  and  along  the  coast 
country  McLellan  noted  them  feeding  on  salmonberries,  red  and  black 
elderberries,  gooseberries,  crab  apples,  plums,  and  prunes;  also  the 
seeds  of  maple,  boxelder,  rose,  thistles,  grasses,  and  grains.  The 
writer  has  found  them  feeding  also  on  raspberries,  thimbleberries, 
blackberries,  salal  berries,  seeds  of  spruce  and  hemlock  cones,  and  a 
great  variety  of  other  seeds.  Hazelnuts  and  acorns  are  much  sought 
for  winter  stores. 

Economic  status. — In  many  places  these  chipmunks  are  common 
in  the  timber  and  thickets  along  the  edges  of  fields  of  grain  and 
berries  and  other  fruits,  and  it  would  be  strange  if  they  did  not 
make  some  inroads  on  the  crops.  In  one  place  McLellan  reported 
the  trunks  of  plum  and  prune  trees  wrapped  with  tin  to  keep  the 
chipmunks  from  getting  the  fruit,  but  there  have  been  few  com- 
plaints against  them.  The  abundance  of  wild  berries,  nuts,  and 
seeds  undoubtedly  prevents  serious  injury  to  domestic  products. 

Their  consumption  of  tree  seeds  may  have  some  influence  on  the 
welfare  of  the  forests,  and  with  other  rodents  they  may  help  to 
keep  down  some  reforestation  that  should  naturally  occur.  On  the 
other  hand,  the  burying  and  storing  of  seeds  may  in  some  cases 
where  left  to  grow  be  of  great  value  in  forest  extension. 
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EUTAMIAS  TOWNSENDII  COOPERI   (Baird) 
Cooper's  Chipmunk 

Tamias  cooperi  Baird,  Acad.  Nat.  Sci.  Phila.  Proc.  7:  334,  1855. 

Type. — Collected  at  Klickitat  Pass,  Cascade  Mountains,  Wash.,  by  J.  G.  Cooper 
in  1853. 

General  characters. — Similar  to  typical  townsendii,  but  paler,  the  browns  more 
mixed  with  gray.    Summer  pelage,  back  with  3  black  and  2  outer  brown  stripes, 

2  grayish  white,  and  2  yellowish  gray  stripes ;  sides  of  head  with  2  whitish  and 

3  brown  stripes ;  sides  and  most  of  upper  parts  and  feet  grayish  brown ;  tail 
pale  rusty  brown  underneath  with  black  top  and  tip  and  margins,  frosted  above 
with  white  tips  of  long  hairs ;  patch  back  of  each  ear  and  lower  parts  white  or 
whitish.    Winter  pelage  and  color  of  young  scarcely  different  from  summer. 

Measurements. — Average  of  adults:  Total  length,  250  mm;  tail,  112;  foot, 
36;  ear  (dry),  16.8. 

Distribution  and  habitat. — These  chipmunks  occupy  the  Cascade 
Range  from  southern  British  Columbia  south  to  Mount  Jefferson  and 
thence  southwest  along  the  west  side  of  the  range  to  Glendale  in  the 
Rogue  River  Mountains,  mainly  in  Transition  Zone,  but  in  places 
also  in  Canadian  Zone  (fig.  21). 

General  habits. — Like  other  forms  in  the  group  these  are  mainly 
forest  chipmunks,  although  often  found  in  the  underbrush  or  out  in 
dense  chaparral,  or  along  fence  rows  at  a  distance  from  the  main 
forest.  They  climb  trees  readily  but  depend  on  their  burrows,  hollow 
logs,  or  trees  for  refuge,  or  on  flight  under  cover  of  dense  brush  and 
low  vegetation.  In  voice  and  habits  generally  they  seem  not  to  differ 
from  typical  Eutamias  townsendii. 

Breeding  habits. — On  the  slopes  of  Mount  Hood  at  2,800  feet, 
Cantwell  found  them  out  on  the  snow,  on  March  23,  actively  running 
about  in  their  mating  activities.  At  McKenzie  Bridge  the  writer's 
party  found  the  young  out  of  the  nests  in  the  latter  part  of  June, 
most  of  them  not  long  abroad  and  scarcely  half  grown.  There 
seems  to  be  no  evidence  of  any  second  litters  of  young,  which,  since 
August  and  September  is  their  time  for  harvesting  and  storing  winter 
food,  wTould  mature  too  late  to  permit  securing  of  the  necessary  stores 
and  carrying  on  the  vital  processes  of  hibernation. 

Food  habits. — The  food  of  Cooper's  chipmunks  consists  mainly  of 
nuts,  seeds,  berries,  roots,  green  vegetation,  and  insects,  varying 
with  the  season  and  the  local  supply.  Along  the  west  base  of  Mount 
Jefferson  in  October,  they  were  feeding  extensively  on  the  seeds  of 
dogwood,  Comas  nuttallii,  the  scarlet  berries  of  which  wTere  found 
scattered  on  logs  and  stumps  all  through  the  woods.  On  Mount 
Hood,  in  September,  they  were  gathering  the  seeds  from  hemlock 
cones,  getting  the  rich  little  seeds  from  under  each  scale  as  it  was 
clipped  off,  and  leaving  piles  of  cores  and  scales  where  they  were 
feeding. 

_  Economic  status. — Except  for  the  fact  that  Cooper's  chipmunks 
live  more  in  the  mountains  and  less  in  agricultural  regions  their 
economic  relations  are  practically  the  same  as  those  of  Townsend's 
chipmunk. 

7209°— 36 9 
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EUTAMIAS  TOWNSENDII  OCHROGENYS  Merriam 

Redwood  Chipmunk 

Eutamias  toivnsendi  ochrogenys  Merriam,  Biol.  Soc.  Wash.  Proc.  11 :  195,  1897. 

Type. — Collected  at  Mendocino,  Calif.,  by  J.  E.  McLellan  in  1894. 

General  characters. — Distinguished  from  typical  tmvnsendii  by  its  rich  rusty 
yellow  lower  parts,  and  more  contrast  in  lighter  summer,  and  darker  winter 
pelage ;  tail  the  same  as  in  townsendii.    Size  about  the  same. 

Measurements. — Average  of  adults:  Total  length,  265  mm;  tail,  116;  foot,  38; 
ear  (dry),  from  notch,  17. 

Distribution  and  habitat. — The  redwood  chipmunks  occupy  a  nar- 
row coastal  strip  from  Port  Orford,  Oreg.,  south  to  Bodega  Bay, 
Calif.  There  are  Oregon  specimens  from  Port  Orford,  Gold  Beach, 
State  Line,  and  the  Rogue  River  Mountains  about  18  miles  back 
from  the  coast.  To  the  north  they  apparently  grade  into  Eutamias 
townsendii  and  to  the  east  into  the  siskiyou  form  (fig.  21).  They 
are  found  mainly  in  the  redwoods  of  the  coast  region  of  northern 
California  and  extend  slightly  beyond  them  in  Oregon,  in  the  coast 
division  of  Transition  Zone. 

General  habits. — In  voice,  actions,  and  habits,  generally,  these 
chipmunks  are  not  noticeably  different  from  typical  townsendii.  In 
the  redwood  forests  where  they  climb  over  the  logs  and  trunks  of  the 
great  trees,  they  find  the  deepest  shade  and  richest  colors  of  any 
forest  in  the  country,  and  have  taken  on  similar  rich  coloration  for 
their  own  protection.  In  the  deep  forest  shadows  they  wTould  be  lost 
but  for  their  shrill,  whistling  chipper,  or  the  slow  chuck,  chuck,  chuck, 
and  the  graceful  waving  from  side  to  side  of  the  plumy  tails  as  they 
sit  on  points  of  brown  bark  or  against  the  huge  trunks. 

Their  food  includes  a  wide  range  of  nuts,  seeds,  berries,  fruits, 
plants,  and  insects  found  in  the  southern  part  of  the  State,  as  well 
as  the  nuts  of  the  tanbark  oak  and  California  buckeye. 

EUTAMIAS  TOWNSENDII  SISKIYOU  Howell 

Siskiyou  Chipmunk 

Eutamias  townsendii  siskiyou  Howell,  Jour.  Mammal.  3 :  180,  1922. 

Type. — Collected  in  Siskiyou  Mountains,  Calif.,  near  summit  of  White  Moun- 
tain at  6,000  feet,  by  N.  Hollister,  in  1909. 

General  characters. — Slightly  smaller  than  Eutamias  townsendii  and  much 
paler ;  nearest  to  E.  t.  senex,  but  showing  gradation  toward  E.  t.  ochroffenys, 
and  evidently  grading  into  both  of  these  forms  as  well  as  into  E.  t.  cooperi. 
Summer  pelage,  back  with  1  black  and  4  brown  stripes  and  4  gray  stripes 
(pi.  27,  A)  ;  sides  of  head  with  2  gray  and  3  brown  stripes ;  sides  grayish  brown ; 
tail  almost  as  in  typical  townsendii;  spot  back  of  each  ear  light  gray;  lower 
parts  lightly  washed  with  ochraceous.  Winter  pelage  duller,  darker,  and 
grayer  than  in  summer. 

Measurements. — Average  of  adults :  Total  length,  255  mm ;  tail,  110 ;  foot,  36.5 ; 
ear    (dry),  16.6. 

Distribution  and  habitat. — This  chipmunk  is  found  in  the  Siskiyou 
Mountains  of  northwestern  California  and  southwestern  Oregon, 
and  the  Rogue  River  spur  of  the  Cascades  west  of  Crater  Lake,  in 
Transition  Zone,  and  also  in  the  limited  areas  of  Canadian  on  the 
Siskiyous  (fig.  21).  Its  range  is  more  open  and  less  humid  than 
that  of  townsendii  or  ochrogenys,  but  less  so  than  that  of  senex. 
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General  habits. — Hollister,  who  collected  the  type  of  this  form  and 
wrote  of  its  habits  in  the  Siskiyou  Mountains,  says  that  these  chip- 
munks were  common  above  3,000  and  4,000  feet  altitude,  and  most 
abundant  in  the  pine  forests  of  the  Canadian  Zone  near  the  summits 
of  the  ridges.  In  the  open  rocky  and  chaparral-covered  areas  they 
were  wild  and  hard  to  collect,  but  in  the  forest  areas  they  were 
more  numerous  and  easily  secured  for  specimens.  Sixty-nine,  includ- 
ing young  of  the  year  and  adults,  were  taken  in  the  Siskiyou  Moun- 
tains in  September  and  October  of  1909.  Several  of  those  taken 
were  infested  by  grubs,  Cuterebra,  and  the  scrotum  and  testes  were 
often  completely  destroyed  by  these  parasites. 

In  September,  he  says,  they  were  feeding  a  great  deal  -on  the 
little  wild  cherries  (Prurms  einarginata)  and  were  often  seen  up 
in  the  bushes  gathering  the  red  fruit.  During  October  they  were 
feeding  more  on  acorns  and  pine  nuts  and  it  was  remarkable  that 
their  cheek  pouches  would  hold  so  much.  One  had  its  pouches  full 
of  wild  currant  seeds,  another  was  carrying  2  acorns,  and  another 
5  acorns,  in  its  pockets.  Different  individuals  had  3,  5,  6,  17,  and 
19  seeds;  of  sugar  pine,  and  others  had  4,  5,  11,  23,  and  65  seeds  of 
mountain  pine  in  their  pockets. 

EUTAMIAS  TOWNSENDII  SENEX  (Allen) 
Allen's  Chipmunk;  Was-la  of  the  Klamath  (C.  H.  M.) 

Tamias  senex  Allen,  Amer.  Mus.  Nat.  Hist.  Bull.  3 :  83,  1890. 

Type. — Collected  at  Summit  of  Dormer  Pass,  Placer  County,  Calif.,  bv  Lyman 
Belding  in  1885. 

General  characters. — Smallest  of  the  subspecies  of  this  group,  tail  less  plumy, 
colors  palest,  fur  relatively  harsh  and  thin  in  summer.  Summer  pelage,  back 
with  5  brown  (rarely  1  or  3  blackish)  stripes  and  4  light  gray  stripes;  sides 
of  head  with  2  light  gray  and  3  brown  stripes ;  sides  rich  rusty  brown ;  feet 
ochraceous ;  tail  below  light  rusty  brown,  top  and  edges  and  tip  black,  frosted 
with  white-tipped  hairs ;  patch  back  of  each  ear  light  gray ;  lower  parts  white 
or  creamy.     Winter  pelage  clearer  gray. 

Measurements. — Average  of  several  adults:  Total  length,  243  mm;  tail,  103: 
foot,  36;  ear  (dry),  17.  One  adult  male  collected  by  Joseph  Grinnell  measured 
250;  110;  36;  16;  and  weighed  89.8  g;  others  weighed  as  high  as  100,  108, 
and  123  g,  respectively. 

Distribution  and  habitat. — In  Oregon  these  chipmunks  range  from 
Mill  Creek  and  Warren  Springs,  east  of  Mount  Jefferson  southward, 
keeping  mainly  east  of  the  Cascades,  and  in  the  Paulina,  Yamsey, 
Klamath,  and  Warner  Mountains  (fig.  21).  In  California  they  in- 
habit the  Sierra  Nevada  and  Cascades  to  the  Yosemite ;  also  Warner 
Mountains,  Modoc  County.  They  occupy  Transition  and  Canadian 
Zones  in  the  drier,  more  open  parts  of  the  forests,  especially  the 
yellow  pine  and  lodgepole  pine  areas. 

General  habits. — These  gray  chipmunks  are  in  habits  as  well  as 
general  characters  the  farthest  removed  from  typical  townsendii  of 
any  of  the  subspecies.  Smaller,  quicker,  more  dependent  on  escape 
in  open  places,  they  are  more  like  some  of  the  other  forms  of  moun- 
tain chipmunks  in  general  acivities.  Still  they  have  the  shrill  voice 
and  the  lateral  waving  of  the  less  plumy  tail  common  to  the  town- 
sendii group.  Primarily  forest  dwellers  and  expert  climbers,  they 
are  often  found  running  over  logs  or  rocks  or  through  dense  tangles 
of  Ceanothus  or  shrubby  oak  chapparal,  and  their  homes  are  usually 
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in  burrows  or  natural  cavities  underground.  Sometimes  they  live  in 
hollow  logs  or  clefts  among  the  rocks,  but  the  permanent  homes  seem 
to  be  underground,  where  the  winter  stores  are  located  near  the  frost- 
proof nests. 

Breeding  habits. — Like  other  members  of  the  townsendii  group 
these  chipmunks  have  4  to  6  young,  born  in  May  or  June  and  appear- 
ing aboveground  in  July.  These  have  barely  time  to  grow  up  and 
store  their  winter's  food  before  the  first  snows  come,  in  September 
or  October,  and  bury  them  up  for  5  or  6  months,  until  the  March 
thaws  bring  them  out  to  begin  another  breeding  cycle. 

Food  habits. — Acorns,  chinquapins,  hazelnuts,  seeds  of  pines, 
spruces,  and  hemlocks,  cherries,  berries,  seeds  of  grasses,  and  a  great 
variety  of  plants,  roots,  tubers,  green  vegetation,  flowers,  insects  and 
small  animal  life,  and  around  camp,  scraps  of  bread,  pancakes, 
grains,  and  most  camp  supplies,  are  eaten  or  stored  for  the  winter  food 
supply.  They  are  very  fond  of  the  fruit  and  seeds  of  the  little  bitter 
cherry  {Prwnm  emarginata)  and  are  often  seen  up  in  the  bushes 
gathering  them.  The  writer  has  found  as  many  as  112  of  these  little 
cherry  pits  in  the  cheek  pouches  of  one  chipmunk,  and  the  pulp  of  the 
fruit  is  often  found  in  their  stomachs.  Manzanita  berries,  currants, 
gooseberries,  raspberries,  thimbleberries,  blueberries,  and  strawberries 
are  eaten,  and  the  seeds  often  separated  and  stored.  Many  species  of 
mushrooms  are  eaten,  and  the  little  bulbs  or  tubers  of  fireweed 
(Gayophytum) ,  and  traces  of  insect  remains,  are  usually  found  in 
the  stomachs. 

They  do  not  become  fat  in  autumn  as  do  most  hibernating  animals, 
and  the  large  stores  of  food  laid  up  for  winter  and  spring  use  may 
indicate  only  incomplete  or  partial  hibernation  during  the  long,  cold 
winter  of  deep  snows. 

Economic  status. — This  mountain  species  is  found  mainly  above 
the  zone  of  agriculture  and  its  vital  relations  are  with  the  forest. 
The  extent  to  which  the  forest  suffers  by  the  loss  of  tree  seeds  eaten 
by  chipmunks  is  not  easily  determined,  but  it  may  be  considerable 
at  times.  The  habit  of  hoarding  the  food  supply  in  deep  burrows 
prevents  the  general  distribution  of  seeds  as  by  the  squirrels  and 
most  of  the  seeds  thus  hoarded  are  eaten  or  if  left  would  decay.  In 
a  few  cases  the  burrows  are  dug  out  by  badgers  or  skunks,  the  chip- 
munk eaten,  and  the  seeds  scattered;  but  this  may  not  be  of  suffi- 
ciently common  occurrence  to  have  a  great  value.  On  the  whole  a 
large  number  of  chipmunks  must,  in  some  cases,  retard  the  re- 
forestation of  the  mountains,  especially  where  the  lower  vegetation  is 
closely  grazed  by  domestic  animals  and  little  rodent  food  is  obtain- 
able except  from  tree  seeds.  In  places  it  may  be  necessary  in  future 
to  destroy  by  artificial  means  many  of  the  rodent  population  before 
a  stand  of  young  timber  can  be  renewed  on  cut-over  or  burnt-over 
ground ;  but  once  a  good  stand  of  timber  is  established  and  grazing 
controlled,  there  is  some  protection  afforded  the  forest  by  the  chip- 
munks in  the  destruction  of  insects  and  planting  of  seeds.  It  would 
certainly  be  a  great  mistake  wholly  to  condemn  or  attempt  a  whole- 
sale destruction  of  the  chipmunks,  as  they  have  a  practical  value 
besides  being  one  of  the  brightest,  most  friendly,  and  attractive 
forms  of  animal  life  in  our  forests,  parks,  and  national  recreation 
areas. 
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1,  Siskiyou  chipmunk  at  the  Oregon  Caves;  B,  Klamath  chipmunk  near  Fremont,  Oreg.  (photograph  by 

Luther  J.  Goldman). 
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EUTAMIAS  AMOENUS  AMOENUS    (Allen) 

Klamath  Chipmunk;  Was-la  of  the  Klamath  (C.  H.  M.) 

Tamias  omoenus  Alleu,  Amer.  Mus.  Nat.  Hist.  Bull.  3:  90,  1S90. 
Eutamias  amoenus  propinquus  Anthony,  Amer.   Mus.   Nat.  Hist.   Bull.   32:  6, 
1913.     Type  from  Ironside,  Oreg. 

Type. — Collected  at  Fort  Klamath,  Oreg.,  by  J.  H.  Merrill  in  18S7. 

General  characters. — A  small,  richly  colored  chipmunk,  with  slender  tail, 
pointed  ears,  and  nine  stripes  on  the  back  (pi.  27,  B).  Summer  pelage:  Back 
with  3  black,  2  brown,  2  gray,  and  2  white  stripes ;  sides  of  head  with  3  dark 
and  2  white  stripes ;  sides,  shoulders,  and  lower  surface  of  tail  rich  rufous  or 
orange  brown ;  top  and  margins  of  tail  black,  overlaid  with  buffy  brown ;  back 
of  ears  mainly  black ;  belly  whitish  or  slightly  ochraceous.  Winter  pelage : 
Slightly  duller  and  more  grayish.     Young  as  in  summer  adults. 

Measurements. — Total  length,  197  mm;  tail,  84;  foot,  31;  ear  (dry),  from 
notch,  13.8. 

Distribution  and  habitat. — These  little  chipmunks  cover  most  of 
Oregon  east  of  the  Cascades,  a  large  part  of  northeastern  California 
and  central  Idaho  (fig.  22).     They  do  not  occur  in  the  open  plains 

country  of  the  Columbia  

River  Valley,  nor  the 
sagebrush  valleys  of 
southeastern  Oregon,  and 
are  replaced  by  the  yel- 
low-bellied subspecies  lu- 
teiventris  in  the  northern 
part  of  the  Blue  Moun- 
tain plateau. 

They  range  through 
Transition  and  Canadian 
Zones,  mainly  in  open- 
forest  country  and  often 
out  over  the  rocks  and 
brush  beyond  the  edge  of 
the  forest,  but  never  far 
into  the  open  valleys  or 
sagebrush  plains. 

A  specimen  in  the  United  States  National  Museum  collection  taken 
by  J.  K.  Townsend,  probably  in  1834,  and  labeled  "  Columbia  River, 
Oregon  ",  apparently  came  from  the  vicinity  of  The  Dalles. 

General  habits. — While  expert  climbers,  often  seen  running  up 
trees,  Klamath  chipmunks  generally  are  found  on  the  ground  running 
over  logs  and  rocks  or  climbing  about  in  the  bushes.  Their  homes 
are  generally  underground,  in  hollow  logs,  or  in  clefts  of  the  rocks, 
and  from  these  the  chipmunks  range  out  for  considerable  distance, 
keeping  close  to  safe  cover  above  or  below  the  ground.  Their  bright 
colors  are  often  seen  flashing  through  the  leaves  or  bushes  and  their 
shrill  chipper  of  alarm  or  curiosity  is  heard  along  the  trails.  Some- 
times a  slow,  soft  chuck,  chuck,  chuck  is  heard  from  a  distance — as 
one  sits  on  a  stump,  log,  or  low  tree  branch — a  chipmunk  calling 
quietly  to  his  friends  far  and  near.  Their  voices  have  many  degrees 
of  pitch,  time,  and  quality  that  may  mean  much  to  members  of  their 
own  clan,  but  little  to  uninitiated  ears. 


Figdbe  22. — Range  of  four  chipmunks  of  the  amoe- 
nus group  in  Oregon  :  1,  Eutamias  amoenus  amoe- 
nus; 2,  E.  a.  luteiventris ;  3,  E.  a.  ludibundus ;  4, 
E.  a.  ochrcLceus.     Type  locality  circled. 
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In  places  where  they  come  around  camps  and  cabins  they  often 
become  very  tame  and  will  even  take  food  from  the  hand.  Generally, 
however,  they  are  shy  and  timid  and  have  need  to  be  constantly  alert 
for  enemies. 

Hibernation. — When  the  snow  gets  deep  they  disappear,  and  no 
tracks  are  seen  until  spring.  At  Fort  Klamath,  Harry  Telford  said 
they  had  not  appeared  when  he  left  there  on  March  9,  1914,  and  that 
the  first  one  noted  at  Klamath  Falls  that  year  was  on  March  12.  The 
fact  that  they  do  not  become  very  fat  in  the  fall  makes  it  somewhat 
doubtful  if  true  hibernation  is  practiced.  Further  observations  are 
needed  to  settle  this  point. 

Breeding  habits. — As  usual  in  chipmunks  the  mammae  of  the  fe- 
males are  arranged  in  4  pairs — 1  inguinal,  2  abdominal,  and  1 
pectoral.  The  young  are  usually  4  or  5,  as  shown  by  embryos  in 
specimens  collected  in  April,  May,  June,  and  July.  This  variation 
in  dates  may  mean  two  litters  of  young  in  a  season  or  merely  the 
irregular  breeding  of  females  of  different  ages.  The  young  do  not 
appear  out  of  the  nest  until  nearly  half  grown  and  well  able  to  take 
care  of  themselves.  Little  is  known  of  the  actual  breeding  habits 
or  of  the  early  lives  of  the  young  in  their  underground  nests. 

Food  habits. — The  food  of  these  beautiful  little  chipmunks  is  com- 
posed largely  of  seeds  of  various  flowering  plants,  grasses,  berries, 
bulbs,  roots,"  green  vegetation,  and  insects.  The  animals  are  great 
storers,  and  their  cheek  pouches  are  often  found  distended  with  seeds 
or  other  food  to  be  carried  to  their  underground  storehouses  for  win- 
ter use.  It  is  not  definitely  known,  however,  whether  those  stores 
near  their  warm  nests  are  eaten  during  the  winter,  or  whether  the 
animals  sleep  soundly  in  hibernation  during  the  long,  cold,  snowy 
time  and  save  their  hoarded  food  for  the  early  spring  when  other 
food  is  scarce. 

Economic  status. — From  their  wide  range  and  abundance  these 
small  chipmunks  may  be  of  considerable  economic  importance.  Their 
actual  destruction  oi  crops  is  rarely  of  consequence,  although  small 
grainfields  in  the  woods  or  on  newly  cleared  land  sometimes  show 
ragged  borders  where  they  have  harvested  the  grain  for  their  winter 
stores.  Their  consumption  of  grass  seeds  and  clover  seeds  may  have 
a  slight  effect  on  the  grazing  capacity  of  the  range,  but  apparently 
their  eager  search  for  the  rich  oily  seeds  of  pines  and  other  conifers 
leaves  little  chance  for  these  valuable  trees  to  reproduce  and  reforest 
the  land.  In  places,  where  artificial  reforestation  is  undertaken,  it 
has  been  found  necessary  to  destroy  the  chipmunks  and  other  rodents. 
This  is  not  difficult  as  they  readily  take  poisoned  grain,  and  success- 
ful methods  of  control  at  slight  expense  have  been  perfected  by  the 
Biological  Survey. 

Where  rapid  reforestation  is  not  necessary  and  no  serious  damage 
is  being  done  by  the  chipmunks,  there  is  some  practical  value  at- 
tached to  them  as  insect  destroyers  and  an  esthetic  value  in  adding 
a  delightful  feature  of  life  and  interest  to  the  forests  and  mountains. 
In  many  camps  and  ranger  stations,  tin-lined  cupboards  and  storage 
boxes  are  provided  to  protect  supplies,  so  the  chipmunks  can  be  left 
to  run  at  will  about  the  buildings  and  afford  much  interest  and  corn- 
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panionship.  Although  nervous  and  timid,  they  are  easily  tamed  so  as 
to  take  food  from  the  hand  and  even  climb  over  a  person  in  search 
of  nuts  or  seeds. 

EUTAMIAS  AMOENUS  LUTEIVENTRIS    (Allen) 
Yellow-Bellied  Chipmunk 

Tamios  quadrivittatus  luteiventris  Allen,  Amer.  Mus.  Nat.  Hist.  Bull.  3:  101, 
1S90. 

Type. — Collected  at  Upper  Waterton  Lake,  north  end  of  Glacier  National 
Park,  Mont.,  by  Elliott  Coues  in  1874. 

General  characters. — Slightly  larger  than  E.  amoenus  with  blacker  stripes 
on  the  back  and  more  completely  buffy  or  yellow  belly.  Summer  pelage  with 
5  black,  2  creamy  white,  and  2  gray  stripes;  sides  of  face  with  3  dark  and  2 
light  stripes;  sides  and  shoulders  bright  rufous;  lower  parts,  feet,  and  lower 
surface  of  tail  dull  ochraceous ;  top  and  edges  of  tail  blackish,  washed  with 
ochraceous ;  back  of  ears  buffy  and  blackish.  Winter  pelage  duller  and  grayer. 
Young  as  in  summer  adults. 

Measurements. — Average  of  typical  specimens :  Total  length,  221  mm ;  tail, 
102  ;  foot,  33 ;  ear,  13.5. 

Distribution  and  habitat. — With  a  wide  range  in  the  Rocky  Moun- 
tain region  of  Canada,  western  Montana  and  Wyoming,  and  central 
Idaho,  these  yellow-bellied  chipmunks  extend  into  northeastern  Ore- 
gon in  the  Wallowa  and  northern  part  of  the  Blue  Mountains,  and 
there  merge  into  amoenus  to  the  south  and  west  (fig.  22).  They 
are  forest  chipmunks,  occupying  mainly  Transition  and  Canadian 
Zones,  but  sometimes  found  well  up  in  Hudsonian  close  to  timber 
line.  They  prefer  the  more  open  forests  and  are  most  abundant  in 
the  yellow-pine  Transition  Zone  area.  They  also  live  in  the  brush 
or  among  rocks  but  never  out  in  the  open  country. 

General  habits. — In  habits  these  yellow-bellied  chipmunks  differ 
little  from  their  near  relative,  Eutamias  amoenus.  They  occasionally 
climb  trees  but  depend  mainly  for  protection  on  burrows  in  the 
ground,  hollow  logs,  or  broken  rocks.  They  are  skillful  climbers, 
however,  and  run  up  trunks,  through  the  branches,  and  through  the 
tops  of  bushes  in  search  of  food.  When  alarmed,  they  generally 
rush  to  the  ground  and  with  a  shrill  chipper  disappear  under  the  first 
cover  or  into  the  nearest  hole. 

Over  most  of  their  range  the  winters  are  long  and  cold,  and  the 
snow  deep.  Late  in  October,  or  in  November,  the  chipmunks  disap- 
pear and  are  not  seen  again  until  some  time  in  March.  This  is  their 
long,  sleepy  time.  Then  comes  the  spring  awakening  and  the  breed- 
ing season  of  April,  May,  and  June;  then  the  play  month  of  July, 
when  the  young  are  out  and  frisking  about,  not  taking  life  too 
seriously;  then  the  harvest  months  of  August  and  September,  the 
busy  time  of  the  year,  when  food  must  be  gathered  to  last  through 
the  winter  and  spring,  and  a  warm  nest  must  be  made  deep  under- 
ground below  the  frost  line. 

Breeding  habits. — As  the  deep  snow  begins  to  melt  in  March,  the 
chipmunks  tunnel  up  through  it  to  the  surface  and  begin  to  travel 
in  all  directions  from  their  burrows,  and  soon  the  males  are  actively 
searching  for  mates.  At  Wallowa  Lake  on  April  9,  1919,  G.  G.  Cant- 
well  reported  them  out  over  the  snow  that  still  covered  the  ground. 
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They  were  silent  but  very  active,  and  a  dozen  or  more  caught  in  traps 
were  all  males.  The  females  were  evidently  remaining  at  home,  but 
were  not  inactive,  as  specimens  collected  by  Cantwell  at  Sled  Springs 
in  the  Imnaha  Forest  on  April  26  contained  small  embryos.  At 
Elgin  the  writer  found  females  late  in  May  nursing  young,  but  the 
young  are  not  usually  seen  out  of  the  nest  until  well  along  in  June, 
when  nearly  half  grown.  Two  to  six  embryos  found  in  the  females 
examined  would  indicate  a  normal  number  of  young  in  a  litter  as  4 
or  5.  Whether  more  than  one  litter  is  raised  in  a  season  is  not 
definitely  known. 

Food  habits. — During  the  summer  much  of  their  food  consists  of 
fruit,  berries,  green  seeds,  flowers,  and  even  green  foliage,  roots  and 
bulbs  or  tubers,  with  a  mixture  of  grasshoppers  and  other  insects 
and  small  animal  life,  but  later  in  the  season,  as  seeds,  grains,  and 
nutlets  ripen,  these  form  more  of  the  food  and  are  stored  up  for  a 
winter  supply.  The  seeds  of  conifers  are  eagerly  sought,  and  grass 
seeds  form  a  substantial  portion  of  the  food  and  stores. 

The  chipmunks  do  not  become  very  fat  in  the  fall,  and  the  ques- 
tion of  complete  or  partial  hibernation  has  not  been  fully  determined. 

Economic  status. — Aside  from  their  possible  influence  in  retarding 
reforestation  and  reseeding  of  forage  plants,  these  chipmunks  have 
little  effect  upon  agriculture  or  human  industries.  In  camps  and 
forest  cottages  supplies  are  easily  protected  from  them.  In  rare 
cases  a  few  may  have  to  be  destroyed  where  doing  mischief,  but  this 
is  not  difficult.  Their  value  as  food  for  numerous  fur-bearing  animals 
and  as  an  attractive  form  of  wildlife  generally  far  outweighs  their 
occasional  destructive  habits. 

EUTAMIAS  AMOENUS  LUDIBUNDUS  Hoixisteb 

Hollister's  Chipmunk  ;  Canadian  Mountain  Chipmunk 

Eutamias  ludibundus  Hollister,  Smithsn.  Misc.  Collect.  56:  1,  1911. 

Type. — Collected  at  Yellowhead  Lake,  British  Columbia,  Canada,  by  N. 
Hollister,  1911. 

General  characters. — Conspicuously  larger  than  E.  aonoenus  with  bushier  and 
browner  tail,  and  blacker  back  stripes.  Summer  pelage  with  5  black,  2  gray, 
and  2  white  stripes  on  back ;  sides  dull  rufous ;  tail  bright  rufous  with  black 
top  and  edge,  the  long  hairs  tipped  with  rufous ;  feet  ochraceous,  throat,  inside 
of  legs,  and  middle  of  belly  whitish. 

Measurements. — Average  of  typical  specimens :  Total  length,  217  mm ;  tail, 
96 ;  hind  foot,  33.5 ;  ear,  12.2. 

Distribution  and  habitat. — These  chipmunks  range  from  the  Rocky 
Mountains  of  northern  Alberta  and  British  Columbia  southward 
along  the  Cascades  to  Mount  Hood,  Three  Sisters,  and  O'Leary 
Mountain  in  Oregon  (fig.  22).  Specimens  from  the  east  slope  of 
the  Cascades,  from  Wapinitia,  Warm  Springs,  and  Mill  Creek,  show 
the  nearest  approach  to  typical  E.  ludibundus,  but  all  of  the  Oregon 
specimens  are  more  or  less  intermediate  in  characters.  They  are 
the  small  chipmunks  of  the  Mount  Hood  and  the  northern  Cascades 
in  Oregon,  most  abundant  in  the  yellow  pine  forests  of  the  lower 
slopes,  but  also  ranging  to  near  timber  line  at  Cloudcap  Inn  and  to 
the  top  of  the  range  on  McKenzie  Pass.  They  are  not  often  found 
in  dense  forests  but  prefer  the  half-open  timber,  old  burns,  and 
lava  fields. 
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General  habits. — In  habits,  Hollister's  chipmunk  is  practically  in- 
distinguishable from  the  Klamath  chipmunk,  with  which  it  inter- 
grades  to  the  southward,  the  same  nervous  active  little  sprite,  but 
easily  distinguished  by  voice  and  actions  from  the  larger,  slower 
Cooper's  chipmunk,  with  which  it  comes  in  contact  along  its  western 
border  line. 

EUTAMIAS  AMOENUS  OCHRACEUS  Howell 
Yellow  Chipmunk  ;  Ochraceous  Chipmunk 

Eutamias  amoenus  ochraceus  Howell,  Jour.  Mammal.  6:  54,  1925. 

Type. — From  Siskiyou  Mountains,  Studhorse  Canyon,  Calif. 

General  characters. — Slightly  larger  and  paler  than  typical  amoenus. 
Summer  pelage  usually  with  only  1  black  dorsal  stripe,  4  brown  and  4  whitish 
stripes,  sometimes  5  brown  and  4  gray,  and  sometimes  3  black,  2  brown,  2  gray, 
and  2  whitish ;  stripes  on  sides  of  head,  and  patch  back  of  ears,  conspicuously 
white ;  sides  bright  ochraceous ;  lower  parts  and  feet  buffy ;  lower  surface  of 
tail  pale  ochraceous,  edges  and  top  black  with  buffy  tipped  hairs.  Winter 
pelage  darker  and  grayer,  the  back  with  3  black  and  4  gray  stripes. 

Distribution  and  habitat. — This  pale  form  of  chipmunk  has  a 
rather  restricted  distribution  in  the  Siskiyou  Mountains  of  south- 
western Oregon  and  northwestern  California  (fig.  22).  There  are 
typical  specimens  from  near  Ashland  and  along  the  line  of  the  rail- 
road over  the  Siskiyous,  but  the  limits  of  range  have  not  been  well 
established. 

At  the  type  locality  Hollister  collected  two  specimens  in  the  canyon 
at  6,500  feet  altitude,  but  was  unable  to  get  more  or  to  find  them 
in  other  parts  of  the  western  end  of  the  range. 

General  habits. — Apparently  nothing  has  been  written  on  the  habits 
of  these  chipmunks  to  indicate  that  they  are  in  any  way  different 
from  those  of  typical  amoenus  over  its  wide  range. 

EUTAMIAS  MINIMUS  PICTUS   (Allen) 

Sagebrush  Chipmunk  ;   Great  Basin  Chipmunk  ;   Desert  Chipmunk  ; 
Painted  Chipmunk 

Tamias   nunimus   pictus    Allen,    Amer.    Mus.    Nat.    Hist.    Bull.    3 :    115,    1890. 
Eutamias  minimus  scrutator  Hall  and  Hatfield,  Calif.  Univ.  Pubs.,  Zool.  40  (6)  : 
325,  1934.     Type  from  White  Mountains,  Calif. 

Type. — Collected  at  Kelton,  Utah,  by  Vernon  Bailey,  June  1888. 

General  characters. — Very  small  (pi.  28,  A),  form  slender,  tail  long,  color 
gray  with  9  narrow  stripes  on  back.  Summer  pelage,  back  with  5  black,  2  light 
gray,  and  2  dark  gray  stripes;  sides  and  feet  and  middle  of  tail  below  buffy 
gray ;  sides,  top,  and  tip  of  tail  black,  with  gray  tips  to  long  hairs ;  belly 
white  or  light  gray.    Winter  fur  clearer  gray  with  less  buffy. 

Measurements. — Average:  Total  length,  200  mm;  tail,  86;  foot,  30;  ear  (dry), 
12.  An  adult  female  at  Malheur  Lake  measured  190;  93;  31;  14  mm,  and 
weighed  33  g. 

Distribution  and  habitat. — These  tiny  chipmunks  occupy  most  of 
the  sagebrush  valleys  of  the  Great  Basin  region,  including  the  sage- 
brush plains  of  Oregon  east  of  the  Cascade  Mountains,  in  upper 
Sonoran  and  Transition  Zones  (fig.  23).  They  are  rarely  found  in 
the  timber  or  away  from  sagebrush,  in  which  they  climb  as  other 
larger  chipmunks  do  in  the  trees  and  larger  bushes. 

General  habits. — The  homes  of  these  little  chipmunks  are  in  bur- 
rows in  the  ground  which  they  dig  or  borrow  from  other  rodents,  and 


138 


NORTH    AMERICAN    FAUNA 


[No.  55 


from  which  they  range  out  widely  for  food  and  exploration  through 
the  Lilliputian  forests  of  sagebrush.  They  run  swiftly  from  cover 
to  cover,  with  tails  erect,  darting  over  open  ground  from  one  patch 
of  sagebrush  to  the  next,  then  through  the  branches  and  tops  of  the 
bushes,  or,  pausing  a  moment  on  one  of  the  highest  twigs  to  inspect 
the  country  for  danger,  with  a  sharp  little  chipper  are  off  again  in 
another  direction. 

When  at  a  long  distance  from  a  burrow  or  other  safe  retreat  these 
chipmunks  run  so  swiftly  and  hide  so  skillfully  in  the  bushes  that 
specimens  are  not  easily  obtained.  Even  on  a  good  hunting  horse 
the  writer  has  been  led  many  an  exciting  chase  without  securing  a 
specimen,  while  on  foot  it  is  useless  to  pursue  one.  A  little  patience 
and  skill,  however,  will  yield  more  specimens  than  hard  hunting.  A 
few  squeaks  of  the  lips  will  bring  one  to  the  top  of  a  sage  bush 
where  with  alert  ears  and  lashing  tail  he  will  answer  back  in  excited 

chippers  and  fall  an  easy 
prey  to  his  nervous  curi- 
osity. More  specimens  are 
secured  in  mousetraps  set 
among  the  sage  bushes 
than  in  any  other  way,  as 
the  chipmunks  are  eager 
for  rolled  oats  or  almost 
any  of  the  baits  used  for 
rodents. 

B  r  e  e  ding  habits.  — 
Little  is  known  of  the 
breeding  of  these  chip- 
munks other  than  that 
the  female  has  4  pairs  of 

Figure     23. — Range    of    the    sagebrush     chipmunk,       mnmmnp 1      i  nominal       9 

Eutamias  minimus  pictusf  in   Oregon.  mammae      1      inguinal,     Z 

abdominal,  and  1  pecto- 
ral— and  that  4  and  5  are  the  usual  numbers  of  embryos  found  in 
those  collected  for  specimens  in  May.  There  seems  to  be  no  evidence 
of  more  than  one  litter  being  raised  in  a  year,  but  there  might  be  a 
second  litter  under  favorable  circumstances,  such  as  mild  climate, 
abundance  of  food,  and  freedom  from  persecution  of  enemies.  The 
young  are  generally  nearly  full  grown  by  harvest  time  in  the  fall, 
and  apparently  each  makes  its  stores  independently. 

Food  habits. — The  sagebrush  furnishes  food  as  well  as  shelter  for 
these  tiny  squirrels,  its  abundance  of  minute  seeds  being  gathered 
'and  carried  away  in  the  cheek  pouches  all  through  the  late  sum- 
mer, fall,  and  early  winter.  In  return  for  this  food  supply,  the  sage- 
brush is  to  some  extent  protected  from  insects  by  the  chipmunks, 
which  in  summer  often  subsist  largely  upon  the  little  green  cater- 
pillars that  devour  its  leaves.  The  stomachs  of  the  chipmunks  often 
show  traces  of  grasshoppers  and  numerous  other  insects,  but  the  bulk 
of  their  food  generally  consists  of  seeds  of  a  great  variety  of  flower- 
ing plants  and  grasses,  berries,  green  vegetation,  roots,  bulbs,  and 
fungi.  They  are  fond  of  grain  and  often  gather  around  the  edges  of 
fields  to  feast  on  this  unusual  food  supply  and  store  as  much  as 
possible  for  winter  use.  They  do  not  become  very  fat  in  the  fall 
and  probably  do  not  hibernate  for  any  long  period,  if  at  all. 
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Economic  status. — Except  very  locally  these  little  chipmunks  are 
not  destructive  to  crops,  but  their  consumption  of  seeds  of  grass  and 
other  useful  plants  may  have  considerable  influence  on  abundance  of 
vegetation  in  the  arid  valleys  where  they  live.  Their  consumption 
of  insects  must  partly,  or  may  wholly,  compensate  this  loss  of  vege- 
tation. A  closer  study  of  food  habits  is  necessary  to  decide  the 
balance  of  account  for  or  against  them. 


CALLOSPERMOPHILUS  CHRYSODEIRUS   CHRYSODEIRUS    (Merriam) 

Golden-mantled  Ground  Squirrel;  Yellow  Head;  Calico  Squirrel;  Chil-las 
of  the  Klamath  (C.  H.  M.)  ;  Wo-tah  of  the  Piute  at  Burns 

Tamias  chrysodeirus  Merriam,  North  Amer.  Fauna  No.  4,  p.  19,  1890. 

Type — Collected  at  Fort  Klamath,  Oreg.,  by  Samuel  Parker,  in  1888. 

General  characters. — Larger  and  heavier  than  the  true  chipmunks;  ears 
prominent ;  tail  moderately  bushy ;  feet  large  with  naked  soles  and  palms ;  toes 
5  on  each  foot,  thumb  a  mere  rudiment;  mammae  in  4  pairs — 1  inguinal,  2 
abdominal,  and  1  pectoral ;  in- 
ternal cheek  pouches  ample. 
Summer  pelage,  sides  of  back 
with  4  black  and  2  white  or 
buffy  stripes ;  middle  of  back, 
rump,  and  hams  rusty  gray ; 
shoulders,  neck,  cheeks,  arms, 
and  lower  surface  of  tail, 
bright  ochraceous  tawny; 
crown  hazel ;  lower  parts  and 
feet  buffy  gray,  or  dull  ochra- 
ceous ;  upper  surface  of  tail 
black,  washed  with  pale 
ochraceous.  Young,  as  in 
summer  adults.  Winter  pel- 
age with  the  same  black  and 
whitish  stripes  but  without 
the  golden  mantle  and  with 
general  coloration  much  dul- 
ler and  grayer;  lower  surface 
of  tail  as  in  summer. 

Measurements. — Average  of 
five  adults:  Total  length,  258 
mm;  tail,  90;  foot,  40;  ear  (dry),  15. 
(Grinnell  and  Storer,  192J,,  p.  173). 

Distribution  and  habitat. — This  ground  squirrel  is  one  of  the  most 
widely  ranging  forms  of  the  genus,  showing  only  slight  variation 
from  the  southern  Sierra  Nevada  Mountains  of  California  north  to 
Mount  Hood  and  the  Columbia  River  in  Oregon,  and  from  the  west- 
ern slopes  of  the  Sierra  Nevadas  and  Cascades  east  through  most  of 
the  mountain  ranges  of  Nevada,  eastern  Oregon,  and  into  southern 
Idaho  (fig.  24).  Apparently  the  Columbia  River  Canyon  is  sufficient 
barrier  on  the  north  to  separate  them  sharply  from  C  allospermophi- 
lus  lateralis  saturatus  of  the  Cascades  of  Washington,  while  the 
Snake  River  Canyon  on  the  east  separates  them  as  sharply  from  C.  I. 
cinerascens  of  central  Idaho. 

Their  principal  range  is  in  Transition  and  Canadian  Zones,  but  in 
places  they  reach  up  into  Hudsonian  and  in  other  places  down  into 
Upper  Sonoran  Zone.  Generally  they  inhabit  the  timber,  but  in  the 
edges  of  the  valleys  come  down  along  lines  of  rocky  cliffs  and  ledges 
where  they  find  safe  cover  among  the  rocks  and  ample  food  supply 
from  the  bushes  and  small  plants. 


Figure  24. — Range  of  two  forms  of  Callospermo- 
philus  in  Oregon  :  1,  Callospermophilus  chrysodei- 
rus chrysodeirus ;  2,  C.  c.  trinitatis.  Type  locality- 
circled. 


Weight:  135  to  239  g  (4%  to  8V2  ounces) 
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General  habits. — In.  habits  as  well  as  structure  they  are  between 
the  arboreal  squirrels  and  the  true  ground  squirrels.  They  are  not 
good  climbers,  but  occasionally  climb  trees  if  no  other  escape  is 
possible.  They  are  fond  of  running  over  logs,  stumps,  and  rocks, 
or  sitting  on  logs,  fences,  or  some  other  elevated  perch  where  a  wide 
view  is  obtained;  but  their  homes  are  in  underground  burrows,  to 
which  they  quickly  retreat  if  alarmed.  In  disposition  they  are  less 
nervous  and  active  than  the  chipmunks,  often  sitting  for  a  long'  time 
without  a  motion  and  finally  gliding  away  without  a  sound  or  a  flip 
of  the  tail. 

Their  voices  are  not  frequently  heard,  and  the  single  shrill  whistle, 
or  sharp  squeak,  is  so  ventriloquial  that  often  it  is  not  associated 
with  the  animal.  The  single  call  is  not  frequently  repeated,  which 
renders  it  still  more  difficult  to  locate. 

Like  all  of  the  true  squirrels  and  chipmunks  they  are  strictly  di- 
urnal, working  only  during  daylight  hours,  and  like  the  ground 
squirrels  they  hibernate  for  a  long  period  during  cold  weather. 

Their  homes  are  often  among  the  rocks,  either  in  clefts  and  cracks 
in  cliffs,  or  in  the  open  spaces  in  steep  rock  slides,  masses  of  talus, 
or  broken  rocks.  Of  their  nests,  dens,  and  storehouses  under  rock 
cover  little  is  known  or  even  of  their  breeding  and  wintering  nests 
in  burrows  in  the  ground.  Occasionally  a  nest  and  food  cache  is 
found  where  dug  out  by  a  badger  or  a  bear,  but  always  so  messed 
up  as  to  give  little  idea  of  original  plan  and  structure. 

In  autumn,  usually  about  the  middle  of  September,  or  with  the 
first  freezing  nights,  they  enter  their  dens  for  the  winter  and  do  not 
reappear  until  some  time  in  May,  the  dates  of  entering  and  emerging 
from  hibernation  varying  with  altitude  and  weather,  as  well  as  with 
age  and  condition.  The  old  males  become  fat  and  enter  hibernation 
first,  the  young  of  late  litters  remaining  out  latest  to  acquire  the 
necessary  amount  of  fat  for  the  winter. 

Breeding  habits. — The  mating  season  of  these  squirrels  begins  in 
spring  soon  after  they  emerge  from  hibernation,  and  the  young  are 
generally  born  late  in  June  or  early  July.  There  are  usually  4  to  6 
young  at  a  birth,  but  7  and  8  have  been  recorded.  The  mammae  of 
fully  adult  females  are  usually  in  5  pairs — 1  inguinal,  2  abdominal,  2 
pectoral — but  in  females  only  a  year  old  the  anterior  pair  of  pectoral 
mammae  are  usually  undeveloped.  Only  one  litter  of  young  is  raised 
in  a  year,  and  these  have  scant  time  to  grow  up  and  get  fat  in  time 
to  hibernate.  In  fact  many  of  the  later  young  are  not  fully  grown 
and  not  very  fat  when  the  snow  and  cold  weather  shut  them  in,  and 
if  they  come  through  the  winter  they  are  not  fully  grown  or  in  breed- 
ing condition  the  next  spring.  The  young  usually  begin  to  appear 
out  of  the  nest  when  a  quarter  or  a  third  grown,  late  in  July  at 
middle  altitudes,  but  near  Huntington  in  the  Snake  Kiver  Canyon, 
young  were  collected  on  May  18  and  19,  while  on  top  of  the  Cascade, 
around  the  base  of  the  Three  Sisters,  no  young  were  found  up  to 
July  20. 

_  Food  habits. — Voracious  and  almost  omnivorous,  these  potbellied 
little  semiground  squirrels  eat  almost  anything  of  an  edible  nature 
that  they  can  find.  Green  vegetation,  roots,  bulbs,  seeds,  grain,  nuts, 
fruit,  berries,  mushrooms,  meat,  fat,  bread,  rolled  oats,  or  any  camp 
food  that  they  can  find,  will  help  to  fill  up  their  capacious  stomachs 
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and  put  under  their  skins  the  necessary  store  of  fat  for  winter  use. 
Different  foods  are  favorites  at  different  seasons  as  available.  In 
spring  much  green  vegetation  is  eaten  as  it  appears,  and  roots  and 
old  seeds  are  dug  up.  Later  as  berries  ripen  they  are  eagerly  sought, 
and  service  berries,  currants,  gooseberries,  raspberries,  manzanita 
berries,  and  others  are  eaten,  seeds  and  all,  or  the  seeds  removed  and 
carried  away  in  the  cheek  pouches  to  be  stored.  Sheldon  found 
them  feeding  on  service  berries  and  weed  seeds,  the  pouches  of  one 
containing  150  and  another  750  seeds  of  service  berry  and  of  another 
410  weed  seeds.  Later  in  the  season  they  feed  more  exclusively  on 
seeds  and  nuts,  in  places  getting  acorns,  chinquapins,  hazelnuts,  and 
numerous  seeds  of  grasses  and  flowering  plants. 

They  are  fond  of  fresh  meat  of  almost  any  kind,  eagerly  taking  the 
bodies  of  mice  and  birds  that  have  been  skinned  for  specimens  and 
used  for  trap  bait.  They  also  get  into  traps  baited  with  bacon  or  any 
fat  meat  and  pick  up  meat  scraps  around  camps.  At  Cloudcap  Inn 
on  Mount  Hood,  H.  D.  Langille  wrote  that  when  he  skinned  a  fat 
ground  hog  these  squirrels  gathered  around  and  voraciously  devoured 
both  fat  and  meat,  seeming  to  be  crazed  by  the  smell  of  the  meat  and 
refused  to  be  driven  away.  Luther  J.  Goldman,  near  Bend,  Oreg., 
found  it  necessary  to  visit  his  meat-baited  carnivore  traps  every 
evening  to  take  out  the  "  calico  squirrels  "  caught  during  the  daytime. 

To  what  extent  they  catch  small  game  and  insects  is  not  well 
known,  but  apparently  they  are  less  insectivorous  than  are  the  chip- 
munks. 

Economic  status. — In  places  where  numerous,  the  "  Callos  "  are 
accused  of  doing  some  damage  to  grain  crops,  tearing  down  and 
carrying  away  the  ripening  heads  of  wheat,  oats,  and  barley  along 
the  edges  of  fields  in  or  near  the  woods  or  cliffs.  This  damage  is 
rarely  of  serious  consequence,  however,  and  can  be  easily  prevented 
by  shooting,  trapping,  or  poisoning. 

Around  camps  and  cabins  they  sometimes  cut  holes  in  sacks  and 
carry  off  some  grain  and  injure  other  camp  supplies  unless  pre- 
cautions are  taken  to  prevent  such  mischief.  They  quickly  gather  at 
a  source  of  food  supply  and  become  tame  and  bold  in  helping  them- 
selves. On  the  long  freight-road  grades  of  the  Deschutes  River 
Canyon  they  were  numerous,  picking  scattered  grain  from  the  road, 
and  reluctantly  moving  out  of  the  road  for  horses  to  pass.  At  camps 
they  become  very  tame  and  most  companionable  pets  if  given  friendly 
protection,  and  in  the  parks  are  one  of  the  most  attractive  forms  of 
small  life.  Writing  from  Fort  Klamath  in  1914,  Harry  Telford 
reported  that  Miss  Copeland  had  kept  one  as  a  pet  for  11  years.  It 
hibernated  in  winter  just  as  in  the  wild  state. 

They  are  less  inclined  to  gather  tree  seeds  than  are  the  chipmunks, 
but  undoubtedly  do  have  some  effect  in  checking  reforestation  and 
still  more  effect  in  keeping  down  the  grazing,  both  of  grass  and 
many  other  useful  forms  of  vegetation.  They  have  numerous 
enemies,  however,  from  snakes  to  predaceous  mammals  and  birds  of 
prey,  and  generally  their  numbers  are  kept  well  within  bounds.  It 
may  sometimes  be  necessary  to  destroy  them  locally  in  which  cases 
the  methods  worked  out  for  ground  squirrels  in  general  will  be 
found  effective. 
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CALLOSPERMOPHILUS  CHRYSODEIRUS  TRINITATIS  Merbiam 

Tawny-Mantled  Ground  Squirrel 

Callogpermopfoilm  chrysodeirus  trinitatis  Merriani,  Biol.  Soc.  Wash.  Proc.  14: 
126,  1901. 

Type. — Collected  in  Trinity  Mountains,  east  of  Hoopa  Valley,  Calif.,  by 
Vernon  Bailey  in  1S98. 

General  characters. — Size  of  typical  clirysodeirus  or  slightly  larger;  colors 
duller  and  darker.  Summer  pelage,  crown  and  most  of  mantle  tawny,  be- 
coming ochraceous  tawny  on  sides  of  neck ;  back,  rump,  and  hams  rusty  gray ; 
two  black  stripes  enclosing  buffy  stripe  along  each  side  of  back ;  sides  and 
lower  parts  buffy  ochraceous;  lower  surface  of  tail  dark  tawny,  top  and  mar- 
gins black,  long  hairs  tipped  with  ochraceous.  Winter  pelage  grayer,  less  tawny. 
Young  as  in  summer. 

Measurements. — Average  of  6  specimens  from  type  locality:  Total  length, 
283  mm;  tail,  100;  foot,  43;  ear  (dry),  16. 

Distribution  and  habitat. — These  brown-mantled  squirrels  occupy 
the  Yolla  Bolly,  Trinity,  and  Siskiyou  Mountains  of  northwestern 
California  and  southwestern  Oregon,  the  northernmost  specimens  be- 
ing from  the  Siskiyous  and  a  ridge  near  Briggs  Creek  west  of  Grants 
Pass  (fig.  24).  In  1909  Hollister  reported  them  common  all  along 
the  summit  of  the  Siskiyous  from  5,000  to  7,000  feet,  and  specimens 
were  collected  on  White  Mountain  Peak. 

General  habits. — In  no  particular  does  there  seem  to  be  any  dif- 
ference in  habits  from  typical  C alio spermophU its  chrysodeirus,  but 
owing  to  their  limited  range  they  have  been  much  less  studied.  In 
1897  Loring  reported  them  as  common  in  the  Siskiyou  Mountains, 
living  under  logs,  rocks,  and  stone  piles  along  the  roads,  and  sitting 
on  logs  or  stumps  until  approached  within  a  few  feet  before  dodging 
into  their  holes.  In  1909  Hollister  in  the  western  part  of  the  range 
found  them  very  wild  and  hard  to  approach  within  shotgun  range, 
but  at  that  time  they  were  very  fat  and  evidently  ready  for 
hibernation. 

CALLOSPERMOPHILUS  CHRYSODEIRUS   CONNECTENS  Howell 

Copperhead  Ground  Squirrel 

CallospermopMlus   clirysodeirus    connectens    Howell,   Jour.    Mammal.    12 :  161, 
1931. 

Type. — Collected  at  Homestead,  Oreg.,  June  1,  1916,  by  Harry  H.  Sheldon. 

General  characters. — Size  and  general  appearance  of  the  golden-mantled 
ground  squirrel  but  slightly  darker  over  head  and  shoulders,  more  russet  and 
less  golden  yellow.  Back  more  vinaceous,  less  ochraceous ;  lower  surface  of  tail 
cinnamon  brown  but  not  so  dark  a  brown  as  in  C  allospermophilm  casta/nurus. 
In  summer  pelage,  head,  ears,  shoulders,  and  sides  of  neck  russet,  shading  on 
sides  of  face  and  neck  to  cinnamon-buff,  nape  and  fore  back  more  brownish ; 
sides  of  body  and  feet  pinkish  buff;  two  light  dorsal  stripes  creamy  white, 
bordered  on  each  side  by  shorter  black  stripes  of  the  same  width ;  tail  cinnamon 
below,  dusky  above ;  lower  parts  whitish. 

Mcasurcmohts.— Type,  adult  male:  Total  length,  275  mm;  tail,  95;  foot,  42; 
ear  from  notch  (dry),  14. 

Distribution  and  habitat. — This  slightly  darker  form  of  the 
golden-mantled  ground  squirrel  occupies  the  Blue  Mountain  section 
of  northeastern  Oregon  and  southeastern  Washington  but  varies 
somewhat  within  this  range.  It  may  have  no  direct  connection  in 
range  with  the  parent  species  but  is  not  widely  separated  if  at  all. 
In  zonal  range  it  is  mainly  Transition  and  to  some  extent  Canadian. 


1936] 


MAMMALS    OF    OREGON 


143 


General  habits. — In  no  way  has  this  form  been  found  to  differ  in 
habits  from  t}'pical  chrysodeirus. 

AMMOSPHERMOPHILUS   LEUCURUS  LEUCURUS    (Merbjam) 

Antelope    Squirrel;    White- Tailed    Sand    Squirrel;    Ta-watz    of    the    Piute 

(L.  J.  G.) 


Figure  25. — Range  of  the  antelope  squirrel  in  eastern 
Oregon  :   Ammospermophilus   leucurus  leucurus. 


brightest   on   legs  and 


Tamias  leucurus  Merriam,  North  Amer.  Fauna  No.  2,  p.  20,  1889. 

Type. — Collected  in  San  Gorgonio  Pass,  Calif.,  by  Frank  Stephens,  May  16, 
1885. 

General  characters. — S  i  z  e 
of  a  large  chipmunk  (pi.  28, 
B),  with  shorter,  heavier 
body,  shorter  tail,  very  short 
ears,  palms  naked ;  soles 
hairy  up  to  posterior  edge  of 
plantar  tubercules ;  claws  but 
slightly  curved ;  inner  cheek 
pouches  ample.  In  thin  harsh 
summer  pelage,  upper  parts 
grizzled  cinnamon  brown,  be- 
coming clearer  cinnamon  on 
rump  and  legs,  a  broad  white 
stripe  along  each  side  of 
back ;  lower  parts  including 
lower  surface  of  tail  clear 
white;  top  and  margins  of 
tail  blackish,  frosted  with 
white  tipped  hairs.  Winter 
pelage  fine  and  silky,  lower 
parts  and  side  stripes  silvery 

white ;   upper   parts   much  grizzled   pinkish   cinnamon 
sides.     Young  as  in  summer  adults. 

Measurements. — Adult  from  type  locality :  Total  length,  220  mm ;  tail,  68 ; 
foot,  40;  ear  (dry),  8. 

Distribution  and  habitat. — With  a  wide  range  over  the  desert  area 
of  southeastern  California  and  much  of  Nevada  the  antelope  squirrels 
reach  their  northern  limit  in  the  Upper  Sonoran  valleys  of  south- 
eastern Oregon  (fig.  25).  There  are  specimens  from  Warner,  Alvord, 
and  Owyhee  Valleys,  and  records  of  occurrence  in  the  Malheur 
Valley.  While  in  the  southern  part  of  its  range  it  is  largely  a  Lower 
Sonoran  Zone  species,  it  also  extends  well  into  the  arid  Upper 
Sonoran. 

General  habits. — These  little  desert  squirrels  live  in  the  open,  bar- 
ren valleys  far  from  timber,  but  usually  where  tufts  of  greasewood, 
sagebrush,  and  low  desert  shrubs  furnish  cover,  protection,  and 
food.  With  their  short,  flat  tails  curled  up  over  the  rump  so  the 
white  under  surface  shows  like  the  white  flag  of  the  antelope,  they 
go  scampering  from  bush  to  bush  over  the  hot,  sandy  valleys,  run- 
ning with  remarkable  speed  and  hiding  in  the  shadows  with  such 
skill  that  specimens  are  not  easily  obtained.  In  places  they  take 
refuge  among  broken  rocks  and  sit  on  top  of  the  high  points  to  watch 
for  enemies,  but  more  often  they  are  out  in  the  open,  where  they 
watch  from  the  tops  of  bushes  and  at  the  approach  of  an  enemy  fly 
to  some  far-away  retreat.    Their  homes  are  usually  in  burrows,  but 
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sometimes  among  the  rocks.  In  a  barren  country  where  wide  forag- 
ing is  necessary  the  speed  and  alertness  of  these  little  sand  squirrels 
is  of  vital  importance. 

Their  voice,  a  shrill,  prolonged  chipper  or  bubbling  whistle,  is 
often  heard  during  the  summer  when  the  young  are  out  and  the  old 
females  are  watching  for  danger,  or  the  young  call  back  and  forth, 
but  at  other  times  they  are  rarely  heard. 

In  winter  they  become  very  fat  but  apparently  do  not  regularly 
hibernate,  as  specimens  are  taken  throughout  the  year.  In  very 
cold  weather  or  deep  snow,  they  may  hibernate  for  a  time,  but  their 
tracks  are  sometimes  seen  on  the  snow,  and  they  are  often  found 
active  in  freezing  weather  in  midwinter. 

They  are  sturdy,  vigorous,  energetic  little  animals,  quick  to  run 
but  fierce  fighters  when  cornered,  with  none  of  the  gentle,  quiet  ways 
of  some  of  the  little  ground  squirrels.  One  kept  in  captivity  for 
more  than  a  year  never  became  tame,  nor  would  allow  handling. 
When  disturbed,  it  would  rush  to  the  vertical  wheel  and  spin  it  with 
intense  energy.  It  would  even  run  the  wheel  at  night  if  alarmed, 
although  in  the  wild  the  species  is  wholly  diurnal. 

Breeding  habits. — The  young  are  usually  6  or  8  in  number,  but 
there  is  one  record  of  12  large  embryos  in  a  female  collected  April  1. 
This  is  evidently  an  abnormal  number  as  the  mammae  of  the  females 
are  in  5  pairs — 1  inguinal,  2  abdominal,  and  2  pectoral.  Farther  south 
the  young  are  born  in  early  April  and  are  out  of  the  burrows  by 
the  middle  of  May,  but  in  Oregon  the  dates  may  be  a  little  later. 
The  young  are  about  a  quarter  grown  when  they  first  come  out  of 
the  burrows  and  remain  for  some  time  under  the  care  and  protection 
of  the  mother.  When  nearly  full  grown  in  the  late  summer  they 
scatter  out  and  live  independent  though  not  unsociable  lives. 

Food  habits. — In  summer  these  squirrels  eat  a  great  deal  of  green 
vegetation,  cactus  fruit,  and  berries  and  green  seeds,  but  in  autumn 
and  winter  they  live  largely  on  seeds  and  grain.  One  collected  in 
Warner  Valley  by  Jewett  on  September  26,  1915,  had  its  cheek 
pouches  filled  with  several  hundred  seeds  of  Russian-thistle,  and 
nothing  else.  They  are  fond  of  all  kinds  of  grain,  also,  and  will 
gather  about  stacks,  barns,  or  corrals  for  scattered  grains. 

Economic  status. — In  the  Oregon  part  of  their  range  these  little 
squirrels  are  so  scarce  as  to  do  no  harm  and  are  important  only 
as  objects  of  interest.  In  fact,  throughout  most  of  their  wide  desert 
range  they  have  very  little  economic  significance,  but  are  always  an 
attractive  form  of  desert  life. 

CITELLUS    DOUGLASII     (Richardson) 

Douglas's  Ground  Squirrel;  Digger  Squirrel;  Gray  Digger;  Cho-chuck  of 
the  Klamath  (C.  H.  M.)  ;  Waschoi  of  the  Wasco 

Arctomys    (Spermophilus)    doufflasii  Richardson,   Fauna   Boreali-Amer.,   v.   1, 
p.  172,  1829. 

Tape. — Collected  along  banks  of  Columbia  River,  Oreg.,  by  David  Douglas 
in  1825. 

General  characters.— As  large  or  larger  (pi.  29,  A)  than  the  eastern  gray 
squirrel;  ears  about  as  long;  tail  long  and  bushy  but  less  full  and  spreading 
than  in  the  tree  squirrels;  claws  fossorial;  palms  naked;  soles  hairy  back  of 
tubercles;  cheek  pouches  ample.  Pelage  coarse  and  harsh;  in  summer,  upper 
parts  dark  brownish  gray,  mottled  and  scalloped  with  white  specks  and  wavy 
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PLATE   28 


B23229;     B33210 


A,  Little  sagebrush  chipmunk,  common  over  the  sagebrush  plains  of  eastern  Oregon;  B,  antelope  squirrel, 
found  in  the  low  hot  desert  valleys  of  southeastern  Oregon. 
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Plate  29 


B4610M.     B46u3r> 


A,  Douglas's  ground  squirrel  in  western  Oregon  (photograph  by  Alex  Walker);  B,  Columbian  ground 
squirrel  in  Glacier  National  Park  (photograph  by  Walter  L.  Iluber). 
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black  crosslines;  middle  of  back  with  a  large  black  or  dusky  V-shaped  area 
between  posteriorly  diverging  light  gray  shoulder  stripes ;  lower  parts  and  feet 
buffy  ochraceous ;  tail  dark  gray  with  three  concealed  black  or  dusky  lines 
along  each  side  and  around  tip.  Winter  pelage  more  gray  with  less  con- 
spicuous markings.    Young  as  in  summer  adults  or  more  strikingly  marked. 

Measurements. — Average  of  10  adults:  Total  length,  458  mm;  tail,  200;  foot, 
60;  ear  (dry),  22.  Weight  about  the  same  as  the  California  ground  squirrel, 
1%  to  iy2  pounds  (Grinnell  and  Dixon,  1918,  p.  603). 

Distribution  and  habitat. — These  big  ground  squirrels  extend  from 
the  Columbia  River  south  along  both  sides  of  the  Cascades  into 
northern  California  and  west  of  the  Sacramento  Valley  to  San  Fran- 
cisco Bay.  West  of  the  Cascades  in  Oregon  they  cover  practically 
all  except  the  densely  timbered  areas  toward  the  coast,  but  east  of 
the  Cascades  only  a  narrow  strip  along  the  east  base  of  the  mountains, 
mainly  in  the  Deschutes  and  Klamath  Valleys,  reaching  their  eastern 
limit  of  range  in  Goose 
Lake  and  Warner  Valleys 
(fig.  26).  They  are  most 
abundant  in  the  dry  inte- 
rior Upper  Sonoran  val- 
leys but  are  scattered  well 
over  the  more  open  parts 
of  humid  Transition  val- 
leys, not  usually  ranging 
high  in  the  mountains 
nor  entering  heavily  tim- 
bered areas. 

General  habit  s. — Al- 
though squirrellike  i  n 
appearance  and  fairly 
good  climbers,  these  are 
true  ground  squirrels,  liv- 
ing in  deep  burrows  of  their  own  excavation,  in  hollows  among  the 
rocks,  or  temporarily  in  hollow  trees  or  logs.  They  often  climb  trees 
for  acorns,  nuts,  or  fruit,  but  if  surprised  in  treetops  always  rush  to 
the  ground  and  away  to  the  nearest  burrow  for  refuge.  Their  bur- 
rows, if  deep,  are  usually  marked  by  large  mounds  of  earth  at  one 
side,  and  by  trails  leading  off  through  the  grass  and  weeds  to  other 
burrows  or  to  feeding  grounds.  They  are  often  excavated  under  the 
edges  of  rocks,  stumps,  or  logs,  but  sometimes  out  in  the  open  or  even 
in  fields  or  meadows. 

Vigilance  is  the  price  of  safety,  and  the  utilization  of  open  ground 
or  convenient  stumps,  logs,  or  boulders  as  watch  towers  are  necessary 
in  their  home  economy.  In  a  colony  the  sharp,  barking  whistle  of 
alarm  may  be  heard  at  intervals,  and  is  passed  on  from  rock  to  rock 
or  stump  to  stump  as  some  enemy  is  sighted  or  danger  threatens. 
It  is  strangely  like  the  call  note  of  the  marmots  or  woodchucks,  and 
used  in  the  same  manner  as  warning  of  danger.  Sometimes  at  close 
quarters  or  on  sudden  alarm  it  runs  into  a  long  churrrrr  or  a  guttural 
chuck  as  the  squirrel  dives  for  its  burrow  and  disappears. 

Hibernation. — In  late  autumn  these  squirrels  become  very  fat  and 
apparently  hibernate  for  4  or  5  months  during  the  coldest  weather, 
which  generally  includes  November  and  February.    But  this  period 
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Figure   26. — Range    of    Douglas's    ground 
Citellus  douf/lasii,  in  Oregon. 


squirrel, 
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varies  locally  with  the  weather,  the  amount  of  fat  accumulated,  and 
the  age,  the  smaller  young  of  the  year  being  the  latest  to  enter  winter 
quarters.  Occasionally  on  warm  days  in  November  a  few  may  be 
seen  out  long  after  general  hibernation  has  begun,  and  in  the  Rogue 
River  Valley  warm  days  sometimes  bring  them  out  even  in  December. 

Breeding  habits. — The  young  are  usually  5  to  8  in  a  litter,  but  the 
mammae  of  adult  females  are  regularly  5  pairs — 1  inguinal,  2  ab- 
dominal, and  2  pectoral.  In  Oregon  most  of  the  young  are  born  in 
May,  but  they  do  not  usually  appear  aboveground  until  the  latter 
half  of  June,  and  for  a  considerable  time  keep  close  to  the  burrow, 
where  they  are  carefully  watched  by  the  mother.  It  is  doubtful  if 
more  than  one  litter  of  young  is  raised  in  a  season,  as  there  is  only 
enough  time  for  them  to  grow  up  and  get  fat  before  cold  weather 
comes. 

Food  habits. — The  digger  squirrels  have  very  large  stomachs  and 
are  hearty  eaters,  in  summer  gorging  themselves  on  green  foliage, 
roots,  bulbs,  flowers,  and  green  seeds,  and  in  autumn  eating  more 
ripe  seeds,  grains,  and  nuts.  Some  grasshoppers  and  other  insects 
are  eaten,  and  fresh  meat  bait  often  lures  them  into  traps  set  for 
other  animals.  In  June  1915,  near  Eugene,  they  were  digging  and 
eating  great  numbers  of  camas  bulbs,  but  at  the  same  time  they  were 
eating  much  green  stuff  and  some  insects.  Later  in  the  season  they 
gather  acorns  from  the  oaks,  not  waiting  for  them  to  fall  off,  and 
eagerly  search  for  the  nuts  on  the  beaked  hazel  bushes.  Some  spruce 
and  pine-cone  seeds  are  eaten,  the  scales  being  cut  off  and  left  in 
little  heaps  on  the  ground,  or  on  logs  or  stumps.  Many  grass  and 
weed  seeds  are  gathered  for  food,  and  grains  of  all  kinds  are  eaten 
wherever  they  can  be  found.  Much  scattered  grain  along  roads  or 
in  harvested  fields  is  gleaned,  but  grain  is  eaten  from  the  time  it 
begins  growing  until  it  is  ripe.  Fruits,  wild  and  cultivated,  are 
extensively  eaten,  as  well  as  a  great  variety  of  berries,  cherries,  plums, 
prunes,  peaches,  apples,  and  pears. 

Economic  status. — Locally  these  squirrels  are  very  destructive  to 
crops,  especially  as  their  choice  of  habitat  is  the  open  valley  country 
where  most  of  the  agriculture  is  carried  on,  and  where  much  grain 
is  raised.  They  begin  feeding  on  the  seed  of  all  grains  as  soon  as 
sown  in  spring,  then  eat  the  sprouting  grain,  the  growing  blades 
and  stems  and  the  green,  ripening  heads,  and  when  the  kernels  are 
ripe  carry  away  and  store  them  in  the  burrows.  If  the  grain  is  cut 
and  shocked,  or  stacked,  the  destruction  often  continues  until  it  is 
threshed  and  disposed  of.  Many  other  crops  are  also  injured  by 
them.  Apples,  pears,  prunes,  plums,  cherries,  peaches,  apricots, 
almonds,  and  other  cultivated  fruits  and  nuts  suffer  from  their 
depredations. 

Fortunately  the  squirrels  have  a  potential  food  value  that  should 
help  to  keep  their  abundance  under  control.  If  properly  prepared 
and  cooked  they  are  just  as  good  eating  as  the  tree  squirrels,  and 
their  use  as  food  should  be  encouraged.  Sometimes  it  is  necessary 
to  shoot,  trap,  or  poison  them  to  protect  crops,  and  very  successful 
methods  of  poisoning  have  been  perfected  by  the  Biological  Survey. 
The  use  of  poison  should  not  be  left  in  unskilled  hands,  as  serious 
damage  to  valuable  wildlife  is  sure  to  follow. 
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CITELLUS   COLUMBIANUS   COLUMBIANUS    (Ord) 

Columbian  Ground  Squirrel  ;  Burrowing  Squirrel 

Arctomys  columbianus  Ord,  Guthrie's  Geogr.,  2d  Amer.  ed.,  2,  p.  292,  1815,  from 
description  by  Lewis  and  Clark. 

Type  locality. — Camas  Prairie  on  Jim  Ford  Creek  about  7  miles  northeast  of 
the  mouth  of  Lolo  Fork  of  Clearwater  River,  Idaho. 

General  clwracters. — Body  large  and  heavy  (pi.  29.  B)  ;  tail  short,  wide  and 
bushy ;  ears  short ;  soles  half  naked,  heels  hairy ;  cheek  pouches  small  and 
little  used ;  fur  soft  and  lax  with  coarse  outer  hairs.  Summer  pelage,  upper 
parts  coarsely  grizzled  brownish  gray,  lighter  gray  across  top  of  neck;  face, 
feet,  and  legs,  and  sometimes  whole  top  of  tail  deep  rufous  or  rusty  brown ; 
tail  usually  dark  gray  or  rufous  above  and  below  with  three  concealed  black 
lines  along  each  side  and  around  tip  and  with  tips  of  long  hairs  frosted  with 
white  or  fulvous ;  lower  parts  pale  fulvous,  becoming  deep  fulvous  or  rusty 
brown  in  anal  region.     Winter  pelage  and  young  essentially  the  same. 

Measurements. — Average  of 
10  males:  Total  length,  375 
mm  ;  tail,  107  ;  foot,  54  ;  ear 
(dry)  from  notch,  13,  from 
crown,  6.  Weight  of  adults 
about  1  pound ;  of  very  large 
males,  1%  pounds. 


Figure  27. — Range  of  the  Columbian  ground   squirrel, 
Citellus  columbianus  columbianus,  in  Oregon. 


Distribution  and  habi- 
tat.— From  northeastern 
Oregon  and  central  Idaho 
the  range  of  these  big 
ground  squirrels  extends 
northward  over  Idaho, 
eastern  Washington,  and 
western  Montana  into 
British  Columbia  and  Al- 
berta (fig.  27).  They  occu- 
py Canadian,  Transition, 
and  Hudsonian  Zones,  mainly  in  the  open  country  but  often  in 
brushy  or  sparsely  timbered  areas.  They  are  rarely  found  in  heavy 
timber  but  seem  to  find  all  the  little  meadows  and  parks  scattered 
through  the  forest.  As  the  Canadian  is  generally  the  zone  of  heavy 
forest,  they  are  largely  crowded  into  the  more  open  Hudsonian  above 
or  onto  the  edges  of  the  Transition  plains  below.  In  Oregon  they 
occupy  the  Blue  Mountain  section  but  do  not  reach  into  the  south- 
western part  of  this  plateau.  Although  they  are  numerous  locally 
they  are  not  generally  distributed  over  their  range. 

General  habits. — These  burrowing  squirrels  wTere  well  named  by 
Lewis  and  Clark,  who  first  made  them  known  to  science,  for  they 
live  the  greater  part  of  their  lives  underground  in  extensive  bur- 
rows. Although  almost  as  sociable  as  prairie  dogs,  they  are  less 
colonial  in  habits  and  are  often  found  alone  or  in  families,  scattered 
far  apart.  In  favorite  sections,  however,  they  are  so  numerous  and 
so  noisy  in  their  barking,  whistling,  squeaking  calls  as  to  give  the 
impression  of  community  interdependence. 

Their  call  note  is  usually  a  short,  sharp  whistle,  or  chirp,  some- 
times repeated  at  intervals  of  about  1  second  for  several  minutes 
at  a  time,  one  and  then  another  taking  it  up  until  in  a  populous  part 
of  their  range  one  or  several  may  be  heard  much  of  the  time  during 
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the  day.  The  note  varies  with  circumstances,  seeming  at  times 
unemotional,  but  in  the  face  of  imminent  clanger  being  sharp  and 
forceful,  and  even  crowded  into  a  wild,  blended  chirrrrr  as  one  is 
surprised  by  an  enemy,  or  even  into  a  shriek  of  alarm  at  a  narrow 
escape.  Each  takes  its  turn  at  calling  or  occasionally  reports  its 
presence  by  a  few  short  chirps,  while  feeding. 

Feeding  and  preparing  deep  burrows  and  warm  nests  for  winter 
are  their  principal  summertime  activities.  New  burrows  are  dug  or 
the  old  ones  deepened  and  extended,  and  before  cold  weather  begins 
dry  grass  is  carried  in  for  big  warm  nests.  A  new  burrow  is  gen- 
erally simple,  with  a  front  door  where  all  the  earth  is  thrown  out,  and 
a  concealed  back  door  some  10  or  15  feet  distant.  The  nest  cavity 
is  usually  2  or  3  feet  below  the  surface  of  the  ground  and  large 
enough  for  a  big  nest  a  little  above  the  lowest  part  of  the  tunnel. 
Several  smaller  cavities  and  short  side  tunnels  are  generally  dug  for 
sanitary  and  unknown  purposes.  Old  dens  that  have  been  used  for 
many  years  are  often  more  elaborate  with  many  openings  and  several 
nest  cavities  and  numerous  other  cavities  and  side  tunnels. 

Hibernation. — Apparently  the  old  males,  which  are  the  first  to  be- 
come very  fat,  enter  hibernation  about  the  last  of  July;  the  others 
follow  as  soon  as  their  skins  are  well  lined  with  fat.  By  August 
15  most  of  the  squirrels  have  disappeared  into  their  burrows,  but  up 
to  the  middle  of  September,  especially  at  higher  elevations,  half- 
grown  young  from  late  litters  occasionally  are  found  active,  busily 
stuffing  their  large  stomachs  with  seeds  and  forage  in  an  effort  to 
accumulate  the  fat  necessary  to  carry  them  through  the  winter. 
In  the  spring  of  1919  Cantwell  caught  the  first  one  at  Wallowa  Lake 
on  April  13,  one  that  had  appeared  through  6  inches  of  snow.  By 
April  18  they  were  common  in  warm  grassy  places  among  the 
yellow  pines.  The  large  ones  were  still  very  fat,  but  some  small 
ones  were  poor,  with  the  skin  clinging  tight  to  the  flesh.  On  April 
28  he  found  them  abundant  at  Sled  Springs  and  over  the  Imnaha 
Plateau,  where  they  had  appeared  about  April  20.  These  localities 
are  in  the  middle  elevations  of  their  range.  Higher  and  lower 
the  hibernation  dates  may  vary  somewhat. 

Breeding  habits. — According  to  W.  T.  Shaw,  who  has  made  an 
intensive  study  of  these  squirrels,  the  mating  season  begins  shortly 
after  they  come  out  of  hibernation.  The  period  of  gestation  is  24 
days.  The  naked,  blind,  and  toothless  young  grow  rapidly  and  begin 
to  open  their  eyes  on  the  seventeenth  day  and  to  come  out  of  the 
burrows  when  21  to  24  days  old.  Shaw  (1925,  p.  108)  gives  5  as 
the  average  number  of  young  in  a  litter.  The  mammae  of  the  fe- 
males are  arranged  in  5  pairs — 1  inguinal,  2  abdominal,  and  2 
pectoral — borne  on  4  separate  mammary  glands. 

Food  habits. — In  early  spring  young  green  plants,  roots,  and  bulbs 
form  most  of  the  food  of  these  squirrels.  With  the  store  of  fat  left 
over  from  the  fall,  these  carry  them  through  the  mating  season. 
As  soon  as  the  early  flowers  appear  the  squirrels  eat  them.  Later 
the  green  and  ripening  seeds  of  a  great  variety  of  native,  intro- 
duced, and  cultivated  plants  form  most  of  the  food.  Berries  and 
grasshoppers,  caterpillars,  and  other  insects  are  eaten  to  a  slight  ex- 
tent, but  toward  fall  the  ripe  seeds  and  grains  are  especially  sought 
and  the  large  stomachs  are  distended  with  the  richest' food  available. 
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Apparently  no  food  is  stored  for  winter  use  nor  do  they  carry  food 
in  the  rather  small  cheek  pouches. 

Economic  status. — In  Washington,  Idaho,  and  Montana  these 
squirrels  are  among  the  most  destructive  rodents  in  the  grainfields, 
causing  heavy  losses  each  year.  Their  limited  range  in  Oregon,  how- 
ever, is  fortunately  not  in  an  extensive  grain-producing  section. 
Around  the  edges  of  the  Grand  Ronde  and  Wallowa  Valleys  and  over 
part  of  the  Imnaha  Plateau  they  do  come  in  contact  with  grainfields, 
and  locally  destroy  much  of  the  growing  and  ripening  grain,  feeding 
on  it  from  the  time  the  seed  is  sown  until  the  harvested  crop  is 
securely  shut  away  from 
them.  Their  large  size 
enables  them  to  pull 
down  the  standing  grain 
and  eat  the  heads,  so  that 
in  addition  to  the  con- 
siderable amount  eaten, 
much  is  tangled  and 
wasted.  On  the  stock 
range  they  also  consume 
much  valuable  forage,  so 
that  it  is  necessary  to 
destroy  them  locally. 

Lewis  and  Clark  found 
them  good  food  when 
other  game  was  scarce, 
and  in  camp  the  writer 
has   enjoyed    many   good 

meals  from  them.     Their  habits  are  exemplary  as  food  animals,  and 
their  use  for  food  should  be  encouraged. 

CITELLUS   OREGONUS    (Mebbiam) 

Oeegon  Ground  Squirrel;  Me-sas  of  the  Klamath  (C.  H.  M.)  ;  Kua-pa  of  the 

Piute  at  Burns 


Figdrb  28. — Range  of  the  Oregon  ground  squirrel, 
Citellus  oregonus,  in  Oregon.  Type  locality 
circled. 


Spermophilus  oregonus  Merriam,  Biol.  Soc.  Wash.  Proe.  12 :  69,  1898. 

Type. — Collected  at  Swan  Lake  Valley,  Klamath  County,  Oreg.,  by  Vernon 
Bailey  in  1897. 

General  characters. — A  medium-sized  ground  squirrel  about  half  as  large  as 
Citellus  columbianus  and  twice  as  large  as  C.  mollis  canus;  ears  short;  tail 
iy2  times  the  length  of  hind  foot;  soles  half  naked;  fur  short  and  soft.  Color 
about  the  same  at  all  seasons  and  ages,  upper  parts  buffy  gray,  becoming 
brownish  gray  on  nose  and  back;  tail  clear  chestnut  below,  with  black  tip 
and  margins;  top  dusky  gray  with  buffy  tips  to  long  hairs;  feet  and  lower 
parts  buffy  gray. 

Measurements. — Total  length,  280  mm;  tail,  68;  foot,  42;  ear  (dry),  10, 
from  crown,  5.  Average  weight  of  adults,  302  g  (about  10  ounces).  (Grinnell 
and  Dixon,  1918,  p.  658.)  One  large  moderately  fat  male,  in  eastern  Oregon, 
weighed  1  pound  on  August  2. 

Distribution  and  habitat. — These  medium-sized  and  plain-colored 
ground  squirrels  are  the  most  abundant  and  widely  spread  species 
in  the  State,  occupying  the  more  open  parts  of  the  Transition  Zone 
in  Oregon  east  of  the  Cascades,  and  extending  into  northeastern 
California,  northern  Nevada,  and  southwestern  Idaho  (fig.  28) .    They 
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are  not  a  forest  or  desert,  species,  but  occur  most  abundantly  in  the 
meadows  and  grassy  parks  and  openings  in  or  along  the  edges  of  the 
yellow  pine  timber.  A  few  often  follow  down  the  stream  courses 
into  the  edges  of  the  valleys,  but  not  far  below  their  zone,  except  in 
such  cases  as  the  colony  that  reaches  to  the  Snake  River  at  Home  in 
Baker  County. 

General  habits. — These  are  typical  ground  squirrels,  living  on 
or  under  the  surface  of  the  ground,  generally  in  the  open,  and  de- 
pending entirely  on  their  burrows  for  protection.  At  one  moment 
they  may  all  be  standing  up  like  a  lot  of  stakes  in  a  meadow,  and 
the  next  all  out  of  sight  underground,  a  few  short  sharp  whistles 
or  squeaks  having  given  the  warning  of  approaching  danger.  The 
burrows  are  usually  numerous  and  seem  always  to  be  close  at  hand. 
In  a  few  minutes  the  heads  begin  to  pop  up  from  one  burrow  and 
another  to  inspect  the  field  cautiously  and  when  the  danger  has 
passed  the  squirrels  are  soon  out  feeding  again.  In  tall  grass,  weeds, 
or  grain  they  make  numerous  little  roadways,  and  run  from  place  to 
place  under  safe  cover.  A  field  of  alfalfa  or  growing  grain  affords 
both  food  and  cover,  and  a  favorite  site  for  new  burrows. 

Hibernation. — Fortunately  these  squirrels  are  inactive  during  7 
or  8  months  of  the  year,  from  the  middle  or  last  of  July  to  the  first 
or  middle  of  March.  The  beginning  of  hibernation  varies  with  the 
seasons,  altitude,  and  age  of  the  animals;  the  old  males  become  fat 
earliest,  disappear  first  at  the  lower  levels,  some  early  in  July; 
the  smaller  young  remain  out  latest,  but  rarely  beyond  the  1st  of 
August.  At  higher  elevations  they  are  sometimes  a  month  later  in 
entering  hibernation,  which  probably  means  a  month  later  in  coming 
out  in  spring.  At  Fort  Klamath,  Telford  reported  them  still  se- 
curely buried  under  14  inches  of  snow  on  March  9,  1914,  but  out  of 
their  dens  at  Klamath  Falls  on  March  12. 

Breeding  habits. — Six  or  seven  young  in  a  litter  seems  to  be  the 
usual  number,  but  as  high  as  12  and  15  have  been  reported  (Grinnell 
and  Dixon,  1918,  p.  658).  The  mammae  of  adult  females  are  in  5 
pairs — 1  inguinal,  2  abdominal,  and  2  pectoral — and  10  young  would 
supposedly  be  the  normal  maximum. 

The  time  of  breeding  varies  with  the  altitude  and  time  of  emerg- 
ing from  hibernation,  the  mating  season  beginning  soon  after  the 
spring  awakening.  The  small  young  begin  to  appear  out  of  the 
burrows  early  in  May,  but  at  higher  elevations  many  small  young 
are  seen  in  June.  By  the  first  of  July  many  of  the  young  are 
scarcely  full  grown  and  apparently  some  are  forced  to  hibernate 
before  they  have  had  time  to  accumulate  a  large  supply  of  fat. 
Whether  these  survive  the  winter  will  not  be  known  until  the  species 
is  more  closely  studied,  but  it  seems  probable  that  the  improvement 
of  the  race  depends  on  the  survival  of  the  fattest. 

There  is  scant  time  for  one  litter  in  the  short  season  of  activity 
and  no  possibility  of  a  second. 

Food  habits. — The  food  of  these  squirrels  in  spring  and  early 
summer  consists  mainly  of  roots,  bulbs,  and  green  vegetation,  in- 
cluding grasses,  clovers,  and  a  great  variety  of  succulent  plants, 
which  fill  the  large  stomach  with  juicy  green  pulp,  mottled  with 
bright  colors  from  many  flowers,  and  occasionally  bright  berries.  A 
few  bits  of  grasshoppers  and  other  insects  are  also  found  in  the 
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stomachs,  and  later  in  summer  the  ripening  seeds  and  grains  form 
more  of  the  food.  By  the  time  the  summer  is  half  over  many  of 
the  squirrels  are  so  fat  that  they  fairly  waddle  as  they  run,  and 
their  feeding  time  is  nearly  over  for  the  season.  No  stores  are  laid 
up,  and  the  cheek  pouches  are  little  used. 

Economic  status. — These  are  by  far  the  most  numerous,  widely 
distributed,  and  destructive  ground  squirrels  in  Oregon,  generally 
common  over  the  principal  grain-producing  area  of  the  State  east 
of  the  Cascade  Range  and  often  exceedingly  numerous.  Formerly 
they  occupied  the  best  grass  area,  which  has  now  become  the  best 
wheat  area. 

In  Swan  Lake  Valley  in  June  1897  the  writer  counted  30  of  the 
squirrels  standing  up  watching  him  on  a  quarter  of  an  acre  of  pas- 
ture land,  and  they  seemed  to  be  no  more  numerous  there  than  over 
the  greater  part  of  the  valley.  Probably  100  to  the  acre  would  be 
a  fair  estimate  of  their  numbers  in  many  fertile  valleys  in  the  State. 
In  Hay  Creek  Valley,  May  10,  1915,  Jewett  saw  the  bodies  of  several 
hundred  of  these  squirrels  on  about  2  acres  of  alfalfa  land  that  had 
been  treated  with  poisoned  grain  the  night  before.  Apparently  the 
squirrels  were  about  as  numerous  in  this  grain-  and  hay-producing 
valley  then  as  when  the  present  writer  recorded  their  abundance 
there  19  years  before,  although  poison,  guns,  traps,  dogs,  and  cats 
had  been  used  against  them  since  the  early  settlement  of  the  valley. 
In  many  places  their  numbers  are  temporarily  reduced  by  poison  or 
bounties,  but  they  are  soon  back  to  original  abundance,  and  it  is 
doubtful  if  they  are  less  numerous  in  the  State  today  than  they  were 
25  or  50  years  ago. 

They  feed  on  the  spring  grain  when  it  is  first  sown  and  while 
sprouting,  growing,  and  ripening,  and  even  after  harvest  if  it  is  left 
in  the  fields.  Winter  wheat  and  rye  partly  escape,  but  the  writer 
has  seen  a  30-acre  field  of  rye  with  2  or  3  rods  of  the  edges  crumpled 
down  and  practically  ruined  by  the  squirrels  in  June,  before  it  was 
ready  for  harvest  as  hay.  Their  destruction  of  hay  and  forage, 
alfalfa,  clover,  grass,  and  other  forage  plants,  while  less  noticed,  is 
probably  as  serious  as  their  destruction  of  grain.  Of  the  heavy  tax 
laid  on  farm  products  in  Oregon  by  rodents,  these  squirrels  may 
probably  claim  the  largest  share. 

There  is  no  reason  why  they  should  not  make  some  returns  as  a 
meat  supply,  however,  as  they  are  good  eating,  and  their  abundance 
partly  compensates  for  their  small  size. 

The  destruction  of  their  natural  enemies — hawks,  badgers,  weasels, 
skunks,  bobcats,  foxes,  coyotes,  and  snakes — probably  accounts  for 
their  being  able  to  hold  their  own  in  the  face  of  the  sporadic  warfare 
waged  against  them.  Only  an  efficient  organization  and  the  best 
modern  methods  of  destruction  will  materially  reduce  the  losses  from 
these  animals. 

CITELLUS  TOWNSENDII   (Baohman) 

Townsend's    Gbound    Squirrel;    Speckled   Ground   Squirrel;    Tetno   of   the 
Walla  Walla  and  Nez  Perce  (J.  K.  T.) 

Spermophilus  tawnsendii  Bachman,  Jour.  Acad.  Nat.   Sci.  Phila.  8 :  61,  1839. 

Type.— Collected  at  mouth  of  Walla  Walla  River,  Wash.,  by  J.  K.  Townsend 
in  1834. 
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General  characters. — Size  between  Citellus  mollis  canus  and  C.  oregonus; 
ears  and  tail  short ;  soles  mainly  naked ;  fur  short  and  thin.  Colors  about  the 
same  at  all  seasons  and  ages,  upper  parts  ashy  gray,  the  whole  back  thickly 
dotted  with  small  white  spots;  nose  and  hams  and  lower  surface  of  tail  pale 
rusty;  lower  parts  and  feet  buffy. 

Measurements. — Average  of  10  adults :  Total  length,  222  mm ;  tail,  44 ;  foot, 
34.5;  ear  (dry).  8,  from  crown,  2. 

Distribution  and  habitat. — These  little  fat,  short-tailed,  gray, 
speckled-backed  ground  squirrels  are  abundant  in  the  hot,  dry,  sandy, 
Upper  Sonoran  Zone  bottom  of  the  valley  south  and  east  of  the 
Columbia  River  from  near  the  mouth  of  the  John  Day  River  to  Walla 
Walla,  and  north  over  the  lower  parts  of  the  plains  of  the  Columbia 
to  Spokane,  Wash.,  and  east  in  the  Snake  Eiver  Valley  to  Lewiston, 
Idaho   (fig.  29).     They  meet  but  rarely  overlap  the  ranges  of  the 

larger  Oregon  and  Co- 
lumbian ground  squir- 
rels, which  may  help  to 
determine  their  bound- 
aries, but  apparently  the 
limits  of  range  of  all  are 
zonal.  They  occupy  the 
open  sagebrush  or  grass- 
land country  and  show  a 
preference  for  sandy  soil 
where  digging  is  easy. 

General  habits. —  Pro- 
tected by  their  gray  and 
speckled  colors  in  the 
gray  vegetation  of  their 
somewhat  arid  habitat 
these  little  squirrels 
would  be  inconspicuous 
but  for  their  great  numbers  and  their  lisping  whistle,  which  sounds 
from  one  and  another  on  all  sides  over  the  grassy  prairies,  from  the 
steep  hillsides,  the  gulch  banks,  and  sandy  bottoms.  They  are  social 
in  habits,  but  not  colonial,  gathering  most  abundantly  where  there 
is  most  food,  living  in  harmony  and  to  some  extent  mutually  bene- 
fited by  numbers,  always  on  the  watch  for  danger  and  ready  to  signal 
an  alarm.  When  undisturbed  they  creep  quietly  about  or  run  low 
over  the  ground.  At  the  first  suspicion  of  danger,  they  stand 
straight  up  on  the  hind  feet,  the  short  tail  not  reaching  the  ground, 
and  the  hands  dropped  at  the  sides,  as  they  watch  for  the  menace. 
A  whistle  from  one  will  bring  all  within  hearing  to  their  picket-pin 
attitude  of  vigilance,  and  as  the  whistle  is  passed  along  others  take 
it  up  until  hundreds  may  be  seen  standing  motionless.  In  places  the 
ground  is  honeycombed  with  their  burrows  (as  many  as  620  have 
been  counted  on  a  measured  acre),  and  in  case  of  danger  each  squirrel 
darts  down  the  nearest  burrow.  A  whole  field  of  them  may  dis- 
appear in  a  twinkling. 

The  burrows  are  generally  simple,  or  but  little  branched,  going 
down  4  or  5  feet  and  back  several  feet  to  a  nest  cavity.  There  seems 
usually  to  be  but  one  opening  to  the  surface,  but  this  may  apply  only 
to  the  new  or  temporary  burrows.  No  breeding  or  wintering  dens 
were  explored. 


Figure  29. — Range  of  the  sage  and  Townsend's 
ground  squirrels  in  Oregon :  1,  Citellus  mollis 
mollis ;  2,  C.  m.  canus;  3,  C.  m.  vigilis;  4,  C. 
tounsendii.     Type  localities  circled. 
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Food  habits. — In  June  these  squirrels  were  found  feeding  on  green 
leaves,  tender  plant  stems,  flowers,  roots,  bulbs,  insects,  seeds,  and 
young  grain.  In  places  the  seeds  of  alfilaria  formed  over  half  the  con- 
tents of  all  the  stomachs  examined.  Seeds  of  plantain,  grasses,  and 
wild  mustard  were  also  recognized  in  the  stomachs,  also  a  few  cater- 
pillars, cicadas,  and  small  beetles.  In  a  garden  they  were  eating 
young  cabbage  plants,  green  peas,  and  young  corn.  In  the  fields  they 
were  cutting  down  the  growing  rye  and  eating  out  tender  sections  of 
the  stems  and  the  flowering  heads,  cutting  many  stems  for  the  little 
food  obtained.  Later  as  the  grain  forms,  all  of  the  kernels  are  eaten, 
wheat,  rye,  and  barley  especially  suffering  from  their  depredations. 
By  the  middle  of  harvest  time,  however,  having  become  excessively 
fat,  they  enter  a  state  of  hibernation.  Apparently  they  do  not  lay 
up  any  stores  of  food,  and  rarely  is  any  food  found  in  their  rather 
small  cheek  pouches. 

Breeding  habits. — The  females  have  the  usual  arrangement  of 
mammae  in  5  pairs — 1  inguinal,  2  abdominal,  and  2  pectoral.  The 
5  to  10  young  are  born  apparently  in  March  and  April,  and  appear 
out  of  the  burrows  in  April  and  May,  are  well  grown  by  the  middle 
of  June,  and  well  fattened  by  the  first  of  July.  In  the  very  mild 
climate  of  the  Columbia  Valley  they  keep  about  a  month  ahead  of 
the  higher  country  ground  squirrels. 

Hibernation. — During  the  early  part  of  July  most  of  these  little 
squirrels  have  accumulated  about  as  much  fat  as  their  skins  can  hold, 
and  they  disappear  into  their  burrows  to  be  seen  no  more  until  the 
latter  part  of  February  or  early  March  of  the  following  year.  When 
first  emerging  from  their  8  months  of  inactivity  they  are  said  still  to 
be  well  supplied  with  fat,  which  is  soon  lost  during  the  breeding 
season,  and  before  food  becomes  plentiful.  Their  unusually  early 
hibernation,  or  aestivation,  is  probably  due  to  the  long,  dry  summer 
period  and  scarcity  of  moisture. 

Economic  status. — The  great  abundance  of  these  little  squirrels 
in  an  almost  exclusively  grain-producing  area  renders  them  almost  as 
serious  a  pest  as  some  of  the  larger  species.  Over  the  most  populous 
part  of  their  range  in  1896,  their  numbers  were  estimated  at  50  to 
100  to  an  acre  and  620  of  their  burrows  were  counted  on  a  measured 
acre.  Small  fields  of  grain  are  sometimes  entirely  destroyed  by  them 
before  ripe  enough  for  harvest,  and  every  field  within  their  range 
suffers  to  greater  or  less  extent,  according  to  the  expense  and  effort 
put  forth  in  destroying  the  squirrels. 

Poisoning,  trapping,  and  shooting  are  the  usual  methods  of  de- 
struction, but  the  native  enemies  of  the  squirrels  should,  as  far  as 
possible,  be  protected  and  encouraged.  Of  these  the  badger  prob- 
ably stands  first  in  importance.  On  1  acre  near  Pendleton  in  1896 
62  holes  were  counted  where  a  badger  had  dug  out  the  burrows  and 
evidently  in  most  cases  had  feasted  on  a  fat  squirrel  at  the  bottom. 
Weasels,  skunks,  bobcats,  and  coyotes  help  to  keep  down  the  pest, 
and  numerous  hawks  and  day-hunting  owls  do  their  best  to  protect 
the  crops. 

The  squirrels  are  good  eating  if  the  oily  fat  is  removed. 
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CITELLUS  MOLLIS  MOLLIS    (Kennicott) 

Sage  Squirrel;  Piute  Squirrel;  Koop  or  Goop  of  the  Piute  at  Pyramid  Lake 

(O.  H.  M.) 

Spermophilus  mollis  Kennicott,  Acad.  Nat.  Sci.  Phila.  Proc,  p.  157,  1863. 

Type  locality. — Camp  Floyd,  near  Fairfield,  Utah. 

General  characters. — Small,  short,  and  plump  with  short  tail,  short  legs,  and 
minute  ears.  Fur  short  and  soft.  Plain  buffy  gray  over  back  and  warm 
fulvous  over  head,  neck,  legs,  and  tail ;  feet  and  lower  parts  well  up  onto  the 
sides  clear  buffy ;  winter  pelage,  feet  and  lower  parts  pale  buffy  or  whitish, 
but  with  the  same  fulvous  head,  collar,  legs,  and  tail. 

Measurements. — Largest  adult  female:  Total  length,  210  mm;  tail,  46;  foot, 
34 ;  ear,  inside,  7,  outside,  1.  Two  large  and  moderately  fat  specimens  weighed 
8  ounces  each. 

Distribution  and  habitat. — From  a  wide  range  over  the  upper 
Sonoran  sagebrush  deserts  of  western  Utah,  southern  Idaho,  and 
much  of  Nevada  these  soft  little  squirrels  come  into  the  Owyhee  and 
Alvord  Valleys  of  southeastern  Oregon  in  their  typical  form  (fig.  29). 
In  1915  Preble  collected  specimens  at  Rome  and  reported  them  all 
along  the  Owyhee  Valley  and  up  onto  the  slopes  of  the  Juniper  Moun- 
tains. In  1927,  July  2  to  7,  the  writer  found  them  abundant  through- 
out the  Owyhee,  Jordan,  and  Rattlesnake  Valleys,  up  Crooked  Creek 
and  over  to  the  Sink  of  White  Horse  Creek,  over  the  low  divide  to 
Alvord  Valley  and  all  over  the  sagebrush  bottom  of  this  great  basin 
from  the  Nevada  line  on  the  south  to  its  northern  end.  Also  they 
were  abundant  in  the  headwaters  basin  of  Quinn  River,  north  of 
Old  Fort  McDermitt  on  the  Oregon-Nevada  line,  but  their  real  con- 
nection in  range  with  the  Nevada  Valley  country  is  through  the  wide 
open  southern  end  of  Alvord  Valley  south  of  Denio,  where  it  joins 
the  upper  Quinn  River  Valley. 

Along  more  than  100  miles  of  desert  road  they  were  common,  and 
many  were  shot  for  specimens,  examination,  and  study.  They  seemed 
especially  partial  to  sandy  soil  and  fairly  revelled  in  the  extensive 
sand  dunes  and  sandy  shores  of  the  great  playas  of  the  Alvord  and 
White  Horse  Valleys.  In  places  their  little  burrows  were  in  the 
open  and  afforded  almost  the  only  cover,  but  generally  they  were 
under  the  protecting  shade  of  sagebrush  or  greasewood  or  some  of 
the  low  desert  shrubs.  Generally  the  little  squirrels  were  seen  run- 
ning for  the  nearest  burrow,  but  occasionally  one  would  be  seen 
standing  erect  like  a  stake  or  sitting  on  top  of  a  sagebrush  watching 
for  danger. 

General  habits. — Their  fine  little  squeally  whistle  was  often  heard 
from  behind  a  bush,  but  it  would  give  little  clue  to  their  position, 
and  the  gray  sand  colors  were  most  effective  in  concealing  them  from 
view  until  they  moved.  Often  the  only  glimpse  of  one  was  a  mere 
twinkle  as  it  scuttled  into  a  burrow  and  out  of  sight.  During  the 
hot  part  of  the  day  they  were  less  abundant,  and  numerous  tracks 
about  their  burrows  and  along  the  trails  and  roads  indicated  the 
morning  and  evening  hours  as  the  busy  times  of  clay. 

In  early  July  the  young  were  nearly  full  grown,  but  they  remained 
at  the  parent  burrow  or  near  by,  while  the  adult  males  were  getting 
a  heavy  coat  of  fat  and  the  females  and  young  beginning  to  show 
fatty  deposits  under  the  skins. 
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Hibernation. — These  little  squirrels  usually  begin  to  hibernate 
about  the  first  of  August,  although  a  few  late  young  may  be  seen 
out  a  little  later.  Generally  they  reappear  during  March  and 
promptly  begin  breeding  operations. 

Food  habits. — The  stomachs  of  those  shot  for  specimens  were  well 
filled  mostly  with  green  vegetation,  seeds,  and  flowers,  with  usually 
a  trace  of  insect  remains.  The  moist  stomach  contents  could  easily 
supply  all  the  water  necessary  for  their  bodily  needs,  as  little  is 
carried  off  by  the  dry,  hard  pellets,  and  much  of  the  food  would 
run  50  to  75  percent  of  water  by  weight.  They  are  thus  well  adapted 
to  desert  conditions  and  to  life  in  dry  valleys  where  often  no  rain 
falls  for  months  at  a  time. 

Economic  status. — Over  most  of  their  range  these  squirrels  are  of 
little  economic  importance,  and  they  add  a  bit  of  wildlife  interest 
to  the  deserts,  but  in  the  fertile  and  irrigated  valleys  they  sometimes 
gather  along  the  edges  of  alfalfa  and  grain  fields  in  sufficient  numbers 
to  do  serious  damage  to  crops  and  must  be  reckoned  with  accordingly. 

Among  the  Piute  Indians  they  have  long  been  a  source  of  food  sup- 
ply and  are  often  hunted  by  the  boys  with  bows  and  arrows,  sticks, 
and  buckets  of  water.  A  gallon  of  water  poured  down  a  burrow 
will  often  bring  out  the  occupants,  blinking  and  choking,  to  be  easily 
killed  with  a  stick  or  shot  with  an  arrow.  Their  meat  is  very 
palatable,  rich,  and  tender.  No  animal  could  be  cleaner  or  more 
exemplary  in  its  own  food  habits. 

CITELLUS  MOLLIS  CANUS    (Mekriam) 
Gray  Sage  Squirrel 

Spermophilus  mollis  canus  Merriain,  Biol.  Soe.  Wash.  Proc.  12:70,  1898. 

Type. — Collected  at  Antelope,  Oreg.,  by  Vernon  Bailey  in  1896. 

General  characters. — Small  and  plump,  ears  minute,  tail  insignificant,  fur 
short  and  very  smooth.  Smaller  and  grayer  than  C.  mollis  mollis.  Colors 
much  the  same  at  all  seasons  and  ages ;  upper  parts  clear,  fine,  uniform  buffy 
gray ;  nose  and  hams  dull  ochraceous  tawny ;  feet,  sides,  and  lower  parts 
clear  buffy ;  tail  gray,  edged  with  buff. 

Measurements. — Average  of  10  adults :  Total  length,  208  mm ;  tail,  40 ;  foot, 
31;  ear  (dry),  6,  from  crown,  1. 

Distribution  and  habitat. — These  little  soft  gray  ground  squirrels 
occupy  the  Upper  Sonoran  sagebrush  plains  from  the  type  locality  on 
the  high  ridges  between  the  Deschutes  and  John  Day  Rivers,  south 
through  the  valleys  to  northwestern  Nevada,  and  east  into  the 
Malheur  Valley  of  Oregon  (fig.  29).  They  are  a  northern  form  of 
the  mollis  group,  which  occupies  the  Upper  Sonoran  Zone  of  prac- 
tically the  whole  of  the  Great  Basin  region. 

General  habits. — These  are  quiet,  secretive  little  squirrels,  soft 
voiced  as  they  are  soft  in  body,  fur,  and  colors.  They  blend  into 
the  gray  soil  and  gray  sagebrush  colors,  and  but  for  their  abundant 
numbers  and  soft,  lisping  whistle,  or  long  squeak,  would  be  passed 
by  unnoticed. 

They  burrow  under  sage  bushes  or  in  the  open  and  keep  close 
to  their  burrows,  or,  rather,  seem  always  to  have  burrows  close  to 
where  they  are.  Mellow  soil  is  preferred,  and  ditch  banks,  which  are 
often  honeycombed  by  them,  are  a  favorite  site  for  the  burrows. 
Plowed  fields  and  dry  meadows  are  also  sought  for  homes  if  food 
is  abundant.    In  places  they  seem  almost  colonial,  but  apparently 
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only  from  gathering  on  suitable  soils  or  near  supplies  of  favorite 
food. 

At  the  first  alarm  of  danger  they  dive  into  the  burrows,  and  it 
may  be  a  few  minutes  or  a  half  hour  before  a  little  black  eye  appears 
cautiously  at  the  edge  of  the  doorway,  and  the  little  smooth  head 
gradually  comes  farther  and  farther  out  until  the  animal  stands  up 
and  makes  a  careful  survey  to  see  if  the  coast  is  clear  before  resum- 
ing the  usual  occupation  of  gathering  food. 

Hibernation. — In  the  latter  part  of  July  or  early  in  August  these 
squirrels  gradually  disappear  in  their  burrows,  the  oldest  and  fat- 
test going  in  first,  and  the  youngest  last.  They  are  not  seen  again 
until  early  in  March,  except  by  badgers  that  dig  them  out.  There 
are  no  definite  records  of  appearance  in  spring  but  the  records  of 
young  out  of  the  burrows  in  May  would  indicate  that  the  mating 
season  begins  in  the  early  part  of  March. 

Breeding  habits. — On  May  24,  1915,  Jewett  found  these  squirrels 
common  on  the  dry  mesa  east  of  Hay  Creek,  where  he  caught  21  in 
his  traps,  mostly  small  young.  To  have  been  out  at  that  date, 
they  must  have  been  born  some  time  in  late  April  or  early  May. 
There  seem  to  be  no  records  of  embryos  or  families  of  young  to 
indicate  the  number  in  a  litter,  but  the  usual  number  of  10  mam- 
mae— 1  inguinal,  2  abdominal,  and  2  pectoral  pairs — judging  from 
related  species,  would  indicate  5  to  10  young  at  a  birth.  There  is 
no  possibility  of  more  than  one  family  of  young  in  a  season  and 
scant  time  for  these  to  grow  up,  get  fat,  and  be  ready  for  hibernation 
by  the  first  of  August. 

Food  habits. — Many  green  plants,  roots,  and  bulbs,  a  great  variety 
of  seeds  and  grains,  and  a  considerable  variety  of  insects  make  up 
the  list  of  known  foods  of  the  species.  Alfalfa,  clover,  and  various 
grasses — all  green  and  growing — as  well  as  ripening  grains  and 
many  valuable  forage  plants,  are  eaten.  In  places  where  cicadas 
were  numerous  the  squirrels  were  found  feeding  quite  largely  on, 
these  insects.  Their  stomachs  are  very  large  and  usually  are  well 
filled,  especially  late  in  the  summer  when  all  their  efforts  are  con- 
centrated on  storing  sufficient  fat  for  the  period  of  hibernation. 

Economic  status. — Over  most  of  their  range  these  little  desert 
squirrels  do  not  come  in  touch  with  agriculture,  but  in  some  of  the 
wheat-growing  mesa  tops  and  in  some  of  the  irrigated  valleys  they 
are  numerous  and  destructive  to  crops. 

They  are  poisoned,  shot,  trapped,  and  generally  destroyed  at  con- 
siderable expense  of  time  and  materials,  while  their  principal 
enemies — the  badger  and  numerous  hawks  and  a  few  owls — are  in 
many  cases  wantonly  destroyed  also. 

If  the  squirrels  are  as  good  eating  as  their  relative,  mollis,  they 
might  be  partly  controlled  by  utilizing  them  as  a  food  supply.  The 
Piute  Indians  are  very  fond  of  them. 

CITELLUS  MOLLIS  VIGILIS  Mekbiam 

Speckxed  Sage  Squibbel 

Citellus  canus  vigilis  Merriain,  Biol.  Soc.  Wash.  Proc.  26 :  137,  1913. 

Type.— Collected  at  Vale,  Oreg.,  by  Stanley  G.  Jewett,  April  29,  1910. 
General  characters. — Small  and  plump;  ears  minute,  tail  insignificant,  soles 
naked  except  heels ;  fur  soft  and  smooth,  but  browner  and  more  grizzled  than 
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in  mollis  or  canus.  Color,  similar  at  all  seasons  and  ages;  upper  parts  finely 
specked  or  coarsely  grizzled  brownish  gray ;  nose  and  hams  touched  with  pale 
tawny;  tail  dark  gray,  bordered  with  buffy;  feet,  sides,  and  lower  parts  clear 
buffy. 

Measurements. — Average  of  10  adults:  Total  length,  210  mm;  tail,  38;  foot, 
34;  ear  (dry),  6;  from  crown,  1. 

DistHbutio-n  and  habitat. — These  little  ground  squirrels  occupy  the 
low,  hot  valley  of  the  Malheur  and  Owyhee  Rivers  in  extreme  eastern 
Oregon,  representing  the  mollis  group  of  the  whole  Great  Basin  area 
in  this  limited  area  of  low,  hot  desert  country  (fig.  29).  They  ap- 
parently blend  into  mollis  on  the  south  and  canus  on  the  west. 

General  habits. — At  Vale  where  he  collected  the  type  and  a  good 
series  of  specimens  in  May  1910,  Stanley  G.  Jewett  reported  them  as 
common  all  over  the  valley  and  even  up  on  the  rocky  foothills  to  the 
south.  He  says  they  make  their  burrows  anywhere  that  suits  their 
fancy  from  the  river  banks  to  the  highest  hills.  When  alarmed,  they 
fairly  fall  over  themselves  in  their  haste  to  get  into  the  burrows, 
uttering  a  shrill  whistle. 

When  a  burrowing  owl  flies  over  a  field,  the  alarm  is  spread  in  all 
directions  and  every  squirrel  disappears  as  if  by  magic.  In  1916 
Robert  H.  Becker,  collecting  specimens  at  Vale  and  Ontario,  reported 
them  abundant  in  the  fields,  along  the  fence  lines,  on  the  levees 
and  ditch  banks,  out  among  the  sagebrush  and  boulders,  and  on  valley 
slopes  and  hillsides — no  place  was  free  of  them.  They  were  espe- 
cially numerous  in  grain  and  alfalfa  fields  where  they  were  doing 
much  damage. 

Hibernation. — On  July  16,  at  Riverside,  they  had  mostly  gone  into 
winter  quarters,  but  one  was  secured  and  a  hawk  was  found  eating 
another  that  was  still  wrarm.  On  July  19,  1896,  Merriam  saw  them 
along  the  stage  road  from  Westfall  to  Beulah.  On  July  28  and  29, 
Preble  found  where  they  had  been  numerous  over  the  Cedar  Moun- 
tains but  had  all  denned  up  except  one  caught  in  a  gopher  trap  and 
another  seen  but  not  secured.  From  August  4  to  6,  he  could  find 
none  over  the  valley  from  Riverside  to  Vale  as  they  were  all  deep 
in  their  dens  for  the  rest  of  the  summer  and  most  of  the  winter. 
Nothing  definite  is  known  of  the  time  of  appearance  in  spring,  but  it 
must  be  early,  probably  in  February  or  March,  as  the  young  are 
appearing  out  of  the  burrows  in  the  latter  part  of  April  and  early 
in  May. 

Breeding  habits. — The  mammae  of  the  females!  are  arranged  as 
in  others  of  the  group  in  5  pairs,  1  inguinal,  2  abdominal,  and  2 
pectoral.  The  number  of  young  in  a  litter  is  probably  5  to  10 
as  in  other  forms  of  the  group.  Small  young  out  of  the  burrows  on 
April  30  and  in  the  early  part  of  May  would  indicate  that  they  are 
born  early  in  April  or  throughout  the  month. 

Food  habits. — Near  Huntington  on  May  18,  1896,  a  colony  of 
several  hundred  of  these  little  squirrels  were  living  on  a  sandy  flat 
just  back  from  the  river.  The  stomachs  of  those  collected  for  speci- 
mens all  contained  green  herbage,  flowers,  and  unripe  seeds.  The 
yellow  heads  of  sunflowers  and  other  composites  and  the  purple 
flowers  of  legumes  and  alfilaria  were  conspicuous  in  the  food  of  both 
old  and  young.  Even  at  that  early  date  all  were  laying  in  their 
store  of  fat.    At  Vale,  Jewett  reported  them  feeding  largely  on  wild 
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sunflower  seeds,  flowers,  and  foliage,  but  eating  other  green  vegeta- 
tion and  getting  into  traps  baited  with  meat.  Growing  or  ripe  grain, 
alfalfa,  and  many  other  farm  crops  are  extensively  eaten. 

Economic  status. — These  are  the  only  ground  squirrels  in  the  val- 
leys where  they  occur,  and  while  small  they  are  often  so  numerous 
as  to  be  as  destructive  to  crops  as  some  of  the  larger  species.  There 
is  much  irrigated  and  highly  cultivated  land  within  their  range, 
and  much  more  that  will  eventually  be  brought  under  cultivation. 
When  a  new  field  is  cleared  and  planted  the  squirrels  flock  in 
from  the  surrounding  sagebrush  and  wild  land,  and  if  the  field  is 
small,  they  sometimes  destroy  the  whole  crop,  eating  the  seed,  the 
growing  grain,  and  the  ripening  heads.  The  borders  of  large  fields 
are  often  left  in  a  ragged  and  much  injured  condition,  and  serious 
losses  are  sustained  in  both  grain  and  meadow  crops. 

As  with  other  species  of  ground  squirrels  poison,  traps,  and  guns 
are  used  to  keep  down  their  numbers,  and  only  by  constant  vigilance 
can  serious  losses  be  prevented.  The  protection  of  such  natural 
enemies  as  badgers,  skunks,  weasels,  hawks,  and  owls  is  rarely  given 
the  importance  it  deserves,  and  many  of  these  best  friends  of  the 
farmer  are  wantonly  destroyed.  Like  other  members  of  the  Citellus 
mollis  group  these  little  squirrels  could  be  utilized  as  food  with  a 
double  advantage. 

CITELLUS  ELEGANS  NEVADENSIS  Howeul 
Nevada  Ground  Squirrel 

Citellus  elegans  nevadensis  Howell,  Biol.  Soc.  Wash.  Proe.  41 :  211,  1928. 

Type. — Collected  at  Paradise,  Humbolt  County,  Nev.,  by  Stanley  E.  Piper, 
March  3,  1908. 

General  characters. — Somewhat  larger  than  the  Oregon  ground  squirrel,  and 
with  relatively  longer  tail;  lower  surface  of  tail  ochraceous  instead  of  rusty.; 
Summer  pelage,  upper  parts  buffy  gray,  specked  with  buffy  and  dusky ;  ears, 
feet,  sides,  and  whole  lower  parts  clear  rich  buff  or  ochraceous ;  winter  pelage 
lighter,  more  grayish  above  and  clear  ochraceous  below. 

Measurements. — Adult  male :  Total  length,  315  mm ;  tail,  98 ;  foot,  48 ;  ear, 
inside,  13,  outside,  7.    Weight,  1%  pounds  (not  much  fat,  stomach  full). 

Distribution  and  habitat. — This  extreme  western  form  of  the  Citel- 
lus richardsonii  and  elegans  group  reaches  into  southeastern  Oregon 
on  the  high  Transition  Zone  plains  north  of  Fort  McDermitt,  and 
may  well  have  a  continuous  range  through  the  Bruneau  Mountains 
of  northern  Nevada  and  southern  Idaho  to  the  previously  known 
range  of  elegans  in  southeastern  Idaho  and  Wyoming. 

Three  specimens  were  secured  by  the  roadside  on  top  of  the 
divide  between  the  headwaters  of  Quinn  Kiver  and  Rattlesnake 
Creek,  in  Malheur  County,  Oreg.,  and  others  were  seen  along  the 
road  over  the  top  of  this  plateau  and  easily  recognized  by  their  strik- 
ingly yellowish  colors. 

The  one  old  male  collected  on  July  2,  in  full  summer  pelage,  was 
not  very  fat  but  was  in  good  condition.  Its  stomach  was  well  filled 
with  green  foliage,  flowers,  and  seeds  of  various  plants,  and  its 
cheek  pouches  were  stuffed  to  their  utmost  capacity  with  ripe  seeds 
of  Collomia  in  1,160  capsules,  a  few  small  seeds  of  ColMnsia,  and  a 
little  crucifer.  The  cheek  pouches  were  so  large  as  to  give  the 
head  the  appearance  of  being  triple  its  normal  size.     The  smaller 
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male  and  female  collected  the  same  date  were  apparently  young 
of  the  previous  year,  showing  no  indications  of  breeding. 

In  the  broad  valley  near  McDermitt,  Preble  found  them  living 
in  the  same  meadows  with  oregonus  and  collected  four  specimens 
in  early  June  of  1915.  So  far  these  two  localities  show  the  only 
Oregon  records. 

The  specimens  collected  at  the  type  locality,  Paradise,  Nev.,  by 
Piper,  March  3,  1908,  and  others  collected  at  Mountain  City,  Nev., 
by  W.  K.  Fisher,  in  1898,  and  by  the  writer  at  Elko  and  in  the  Kuby 
Mountains  the  same  year  carry  the  range  of  the  form  well  across 
northern  Nevada. 


MARMOTA    FLAVIVENTRIS    FLAVIVENTRIS     (Audubon    and    Bachman) 

Yellow-bellied   Marmot  ;    Woodchuck  ;    Ground   Hog  ;   Rockchuck  ;    Mo-e   of 
the  Klamath    (C.  H.  M.)  ;  Chik-chik-no  of  the  Wasco 

Arctomys  flaviventris  Audubon   and  Bachman,  Acad.  Nat.   Sci.  Phila.   Proc, 
p.  99,  1841. 

Type  locality. — Fixed  as 
Mount  Hood  by  A.  H.  Howell 
(191 5,  p.  40).  Type  skin  in 
British  Museum ;  collected 
by  David  Douglas,  but  no  lo- 
cality given. 

General  characters. — Large 
and  heavy ;  legs  short,  tail 
short  and  bushy,  ears  low, 
soles  wholly  naked,  thumb  a 
mere  rudiment  with  flat  nail ; 
fur  long  and  lax,  concealed 
by  coarse  outer  hairs.  Color 
approximately  the  same  at 
all  ages  and  seasons,  upper 
parts  dark  brown,  coarsely 
grizzled  over  back  and  sides 
with  buffy  white  subterminal 
sections  of  coarse  outer 
hairs  ;  tail  plain  or  rusty 
brown,  fading  to  yellowish ; 
sides    of    neck    and    hams 

bright  buffy  oehraceous ;   legs,   feet,   and  lower  parts  tawny ;   nose  and   chin 
whitish,  and  sometimes  a  whitish  or  grizzled  bar  across  face  in  front  of  eyes. 

Measurements.— Adult  male:  Total  length,  700  mm;  tail,  180;  foot,  90;  ear 
(dry),  20,  from  crown,  10. 

Distribution  and  habitat. — These  large,  richly  colored  marmots 
inhabit  the  Cascades  of  Oregon,  and  extend  south  through  the 
northern  Sierra  Nevadas  to  the  Lake  Tahoe  section,  mainly  in  Tran- 
sition and  Canadian  Zones  wherever  there  are  extensive  rock  masses. 
Their  range  is  very  irregular  and  apparently  not  continuous,  as  the 
smaller  plains  form,  avara,  comes  to  the  summit  of  the  Cascades 
north  of  Three  Sisters,  while  south  of  Crater  Lake  there  are  no 
records  of  marmots  in  the  mountains  until  the  Mount  Lassen  section 
is  reached.  They  seem  to  follow  the  lava  fields  of  the  Klamath  and 
Pit  River  country,  and  to  have  a  roundabout,  partial  connection 
between  the  Cascades  and  the  Sierra  Nevadas  (fig.  30). 

General  habits. — These  western  representatives  of  our  eastern 
woodchucks  are  neither  "  woodchucks  ",  as  they  rarely  live  in  the 
woods,  nor  "  ground  hogs,"  as  they  rarely  live  in  the  ground.    They 


Figure  30. — Range  of  two  forms  of  woodchucks, 
or  ground  hogs,  in  Oregon  :  1,  Marmot  a  flaviven- 
tris flaviventris ;  2,  M.  f.  avara. 
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are  sometimes  called  "  rock  chucks",  because  they  live  usually  among 
the  rocks,  but  the  Old  World  name  of  marmot  seems  best  suited  to 
them.  Being  heavy,  slow,  and  to  their  numerous  enemies  defenseless 
and  very  toothsome  animals,  they  must  of  necessity  have  secure  pro- 
tection, which  is  found  among  the  rocks.  Clefts  and  caves  in  ledges 
and  cliffs  or  the  deep  interminable  interstices  of  great  talus  slopes 
are  their  favorite  haunts,  and  the  seemingly  erratic  distribution  of 
the  species  is  due  to  the  irregular  uplifting  and  outcropping  of  rocks. 
A  sloping  mass  of  huge  broken  and  angular  blocks  at  the  base  of 
a  lofty  cliff  is  a  favorite  home  for  a  family,  or  several  families,  some- 
times. Such  homes  appear  almost  as  a  friendly  colony.  Some  perch 
or  lie  flattened  on  high  points  to  watch  for  enemies,  while  others 
wander  out  only  a  short  distance  from  cover  to  feed  on  the  short 
grass,  native  clovers,  and  other  green  vegetation.  A  short,  sharp 
whistle,  or  metallic  chirp,  from  a  sentinel  sends  all  rushing  for  the 
rocks  with  rolling  gallop  and  flapping  tails.  They  dive  into  the 
dark  caverns  or  pause  at  the  doorways  to  see  if  the  danger  is  real 
or  imaginary.  Sometimes  a  chorus  of  short  sharp  whistles  sounds 
from  all  parts  of  the  rock  slide  but  usually  only  the  one  or  several 
sentinels  keep  up  the  calls  until  the  danger  is  passed  or  all  have 
taken  refuge  deep  under  the  impenetrable  mass  of  rocks. 

So  impregnable  are  their  strongholds  that  little  is  known  of  their 
home  habits,  where  or  how  their  nests  are  placed,  the  appearance  of 
the  very  young,  or  where  they  sleep  through  the  long  winter.  It 
is  probable  that  in  many  places  burrows  are  dug  under  the  rock  piles, 
as  occasionally  they  are  at  the  edges  or  under  some  big  boulder; 
but  frequently  the  animals  live  in  cracks  and  small  caverns  that  go 
back  into  solid  cliffs  and  walls  where  extension  of  the  cavities  would 
in  many  cases  not  be  possible. 

Hibernation. — The  marmot  provides  no  food  stores  for  winter 
except  the  dense  layer  of  fat  inside  of  the  skin,  another  layer  over 
the  outside  of  the  muscular  walls  of  the  body,  and  as  much  stored 
inside  as  the  body  cavities  can  well  accommodate.  The  full  accumula- 
tion of  fat  must  double  the  weight  of  the  animal,  but  unfortunately 
actual  weights  are  not  available  for  comparison.  Usually  in  August 
or  September,  with  the  coming  of  frosty  nights,  all  disappear  in  their 
nests  and  sleep  securely  until  the  warm  days  of  February  or  March, 
the  time  of  entering  and  emerging  from  hibernation  varying  con- 
siderably with  the  weather,  age,  and  food  supply. 

Breeding  habits. — The  females  have  5  pairs  of  mammae — 1  ingui- 
nal, 2  abdominal,  and  2  pectoral — as  in  most  of  the  ground  squirrels. 
The  number  of  young  is  probably  as  in  other  subspecies  of  the  group, 
usually  4  to  6  but  sometimes  as  high  as  8.  Half -grown  young  in 
June  would  indicate  May  as  the  time  of  birth  and  March  as  the 
mating  season.  Late  in  August  the  young  are  not  full  grown  but 
large  enough  to  take  care  of  themselves  and,  except  for  late  litters, 
are  usually  fat  and  ready  to  hibernate. 

Food  habits. — The  principal  native  food  of  these  marmots  is  green 
vegetation,  short,  tender  nutritious  grasses,  little  native  clovers, 
stonecrops,  and  a  great  variety  of  tender  plants.  Later  in  summer 
it  consists  more  of  flowers  and  green  or  ripening  seeds,  always  the 
richest  food  they  can  find.     The  stomachs  are  large  and  usually 
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are  found  full  to  capacity,  especially  as  the  time  for  hibernation 
draws  near  and  the  storage  of  fat  becomes  of  vital  importance. 

Economic  status. — Fortunately  these  animals  rarely  come  in  touch 
with  any  kind  of  agriculture  except  grazing,  and  they  are  rarely 
found  in  such  numbers  as  to  be  of  any  serious  economic  importance. 
In  many  of  the  most  picturesque  and  inspiring  mountain  parks  and 
over  rugged  cliffs  and  rock-strewn  slopes,  they  give  a  wildlife  thrill 
that  has  a  real  value  beyond  the  mere  utilitarian  needs  of  food  and 
clothing. 

MARMOTA  FLAVIVENTRIS  AVARA    (Bangs) 

Pale  Yellow -bellied  Marmot  ;  Woodohuck  ;  Ground  Hog  ;  Ke-du  of  the  Piute 

at  Burns 

Arctomys  fiaviventer  avarus  Bangs,  New  England  Zool.  Club  Proc.  1 :  68,  1899. 

Type. — Collected  at  Okanagan,  British  Columbia,  by  Allan  C.  Brooks,  July 
17,  1897. 

General  characters. — Slightly  smaller  than  flaviventris;  colors  paler,  espec- 
ially the  buffy  underfur,  and  light  buffy  ochraceous  sides  of  neck  and  hams ; 
generally  a  whitish  bar  across  face  besides  whitish  chin  and  nose. 

Measurements. — Adult  male:  Total  length,  660  mm;  tail,  178;  foot,  80; 
ear  (dry),  19,  from  crown,  9.  A  half -grown  young  from  the  Mahogany  Moun- 
tains weighed  4y8  pounds.  A  yearling  male  from  Jordan  River,  not  very  fat, 
on  July  3,  weighed  8  pounds.  Large  and  very  fat  adults  would  probably 
weigh  much  more. 

Distribution  and  habitat. — These  marmots  of  the  lower  country 
cover  most  of  Oregon  east  of  the  Cascades  wherever  there  are  masses 
of  rocks  and  extend  from  northern  Nevada  well  into  British  Colum- 
bia (fig.  30).  Over  the  low  pass  in  the  Cascades  north  of  Three 
Sisters  Peaks  they  come  up  to  the  summit  of  the  range,  evidently 
extending  up  in  the  great  lava  deposits  that  run  down  to  the  Des- 
chutes Valley.  Over  wide  areas  of  valley  and  prairie  they  are 
entirely  absent,  but  generally  in  the  rimrock,  cliffs,  canyon  walls, 
and  lava  fields  are  more  or  less  common.  Most  of  their  range  lies  in 
Upper  Sonoran  and  Transition  Zones,  but  little  choice  of  habitat  is 
shown  other  than  safe  cover  of  rocks  and  a  satisfactory  food  supply. 

General  Tidbits. — In  no  important  respect  do  their  habits  differ 
from  those  of  M.  flaviventris  except  that  in  lower,  warmer,  drier 
country  they  may  come  out  of  their  dens  earlier,  breed  earlier,  and 
hibernate  earlier  than  at  higher  levels.  In  the  Steens  Mountains, 
however,  they  range  in  Kiger  Gorge  up  to  at  least  6,800  feet,  where 
Sheldon  and  Becker  saw  them  out  as  late  as  August  23,  after  they 
had  all  disappeared  at  the  lower  levels  about  Diamond. 

At  Westfall,  in  Malheur  County,  Robert  H.  Becker  found  them 
unusually  numerous,  making  their  homes  in  the  rocks  along  the  edge 
of  the  valley,  and  some  making  burrows  out  in  the  alfalfa  and  grain- 
fields  at  some  distance  from  the  rocks,  where  they  were  doing  con- 
siderable damage.  One  of  the  ranchmen  was  obliged  to  poison  them 
to  protect  his  fields  and  claimed  to  have  killed  more  than  90  during 
the  spring  and  early  summer. 

Near  Drewsey,  where  he  was  collecting  specimens,  Becker  could 
get  no  marmots,  as  some  Indians  camped  near  there  had  killed  them 
all  for  food. 
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Near  Juntura,  Sheldon  saw  one  in  a  meadow  near  the  river,  where 
it  had  evidently  come  down  from  the  hills  half  a  mile  distant  to 
get  green  plants  and  grasses  during  the  dry  season  in  July.  Gen- 
erally, however,  they  are  found  only  in  the  proximity  of  rocks,  from 
which  they  make  quick  journeys  to  the  nearest  grass  patches  for 
food,  or  sometimes  to  fields  and  gardens  that  have  been  planted  close 
to  the  rocks. 

At  Elgin,  in  May,  they  were  found  feeding  on  green  vegetation, 
unripe  seeds,  and  to  a  great  extent  on  the  yellow  flowers  of  a  wild 
parsnip.  In  the  Cascades,  near  Three  Sisters,  in  July,  they  were 
feeding  on  green  vegetation,  including  the  leaves  of  elderberry  bushes 
and  squawgrass  (Xerophyllum  tenax). 

Along  the  Owyhee  and  Jordan  Rivers  the  writer  found  these 
woodchucks  common  wherever  the  cliffs  and  broken  masses  of  lava 
rock  afforded  shelter  and  protection.  Generally  they  were  seen  sit- 
ting on  the  rocks  overlooking  the  valleys,  but  some  were  surprised 
in  the  meadows  and  alfalfa  fields  along  the  road.  These  always 
rushed  to  the  nearest  rocks  for  protection,  and  it  was  noticeable  that 
no  burrows  were  found  in  the  open  ground  where  badgers  could 
easily  dig  out  the  occupants.  Among  the  rocks  the  woodchucks  could 
penetrate  into  narrow  cavities  where  the  badgers  could  not  get  them, 
but  even  then  they  were  not  safe  from  other  enemies.  Eagles  and 
large  hawks  hunt  them  from  above,  and  it  is  a  wonder  that  any 
remain. 

Along  Cocomungo  Creek,  at  the  northern  base  of  the  Steens  Moun- 
tains, many  jaws  and  bones  of  young  and  half -grown  woodchucks 
were  found  under  the  old  nests  of  Swainson  and  red-tailed  hawks 
and  the  nests  of  the  great  horned  owl.  The  canyon  was  perfectly 
adapted  to  the  needs  of  woodchucks;  but  they  were  scarce,  evidently 
due  to  the  numbers  of  their  enemies. 

One  old  male  woodchuck,  shot  among  the  rocks  on  Jordan  Creek, 
July  3,  1927,  was  moderately  fat,  and  its  stomach  was  well  filled 
with  green  vegetation  from  the  meadow  below.  Besides  the  green 
food,  the  skins  of  55  large  caterpillars  were  counted.  They  were 
freshly  eaten  and  the  skins,  generally  complete,  were  of  black  and 
yellow  larvae  about  l1/^  inches  long  and  a  quarter  of  an  inch  in 
diameter  with  a  hornlike  appendage  at  one  end.  Specimens  saved 
and  identified  by  Dr.  Dyar  of  the  Bureau  of  Entomology  proved 
to  be  the  larvae  of  the  sphynx  moth,  Deilephila  Uneata  Fab.  Ap- 
parently a  quarter  of  the  stomach  contents  consisted  of  bodies  and 
food  of  these  large  caterpillars. 

On  July  28  Preble  caught  a  marmot  at  a  burrow  in  the  Cedar 
Mountains  after  all  had  been  in  hibernation  for  some  time.  It  had 
evidently  come  out  to  get  one  more  good  meal  as  its  stomach  was  en- 
tirely empty.  On  October  12,  at  Cord,  near  the  head  of  Malheur 
River,  Sheldon  found  one  that  a  badger  had  just  dug  out  of  its  bur- 
row, where  it  had  evidently  been  hiberating  for  some  time.  The 
stomach  was  empty  except  for  the  natural  juices.  A  half  inch  of  fat 
covered  the  body  under  the  skin,  and  the  intestines  were  almost 
invisible  under  the  dense  layers  of  fat  surrounding  them. 

Economic  status. — In  a  few  localities  these  marmots  prove  trouble- 
some in  fields  and  gardens  near  extensive  rock  masses  where  they 
live,  but  in  most  cases  their  mischief  is  easily  controlled  by  shooting 
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or  poisoning.  In  most  localities  they  are  practically  harmless  and 
could  easily  be  made  of  some  slight  value  as  food.  One  that  the 
writer  cooked  in  camp  at  Jordan  River  was  greatly  enjoyed.  The 
meat  was  dark,  but  rich  and  tender,  and  of  very  good  flavor.  Preble 
and  his  teamster,  while  camping  in  eastern  Oregon  in  1915,  ate 
many  of  the  nearly  grown  young,  and  on  several  occasions  used  the 
clear  oily  fat  for  shortening  and  with  good  success.  These  wood- 
chucks  are  just  big  fat  squirrels,  and  there  is  no  reason  why  they 
should  not  be  commonly  utilized  as  food. 

Subfamily   PTEROMYINAE:    Flying  Squirrels 
GLAUCOMYS   SABRINUS  OREGONENSIS    (Bachman) 


Oregon  Flying  Squirbel 

Pteromys  oregonensis  Bachman,  Acad.  Nat.  Sci.  Phila.  Jour.  8 :  101,  1839. 

Type  locality. — "  Pine  woods  of  the  Columhia  near  the  Sea." 
General  characters. — Fur  long  and  very  soft ;  tail  wide  and  flat,  skin  of 
sides  full  and  attached  to  wrists  and  ankles  so  as  to  form  a  broad  monoplane 
when  the  feet  are  extended  (pi.  26).  This  is  the  darkest  and  richest  colored  of 
the  four  forms  of  flying  squirrels  in  Oregon,  and  apparently  the  smallest,  al- 
though all  are  of  the  large  northern  group,  and  vary  but  little  in  size.  Upper 
parts  washed  with  rich  hazel 
or  chestnut  brown  over  dark 
plumbeous  underfur ;  tail  be- 
coming dusky  towards  tip; 
ring  around  eye  dusky,  cheeks 
brownish  gray ;  under  parts 
creamy  white,  washed  with 
buffy  or  cinnamon,  darkest 
on  lower  surface  of  tail.  Im- 
mature specimens  duller  and 
more  dusky. 

Measurements.  —  Total 
length,  300  mm;  tail,  127; 
foot,  39;  ear  (dry),  17. 
Townsend's  original  descrip- 
tion gave  the  length  as  12% 
inches  and  spread  of  mem- 
branes 8  inches  {1839,  p.  329). 


Figure  31. — Range  of  four  forms  of  flying  squir- 
rels in  Oregon:  1,  Glaucomys  sabrinus  oregonen- 
sis; 2,  (?.  s.  fuliginosus;  3,  O.  s.  klamathensis ; 
4,    O.   s.   bullatus.     Type  localities   circled. 


Distribution  and  habi- 
tat.— T  h  e  s  e  dark  and 
richly  colored  flying 
squirrels  occupy  the 
dense  forests  of  the  humid  coast  region  of  southern  British  Colum- 
bia, Washington,  and  Oregon,  south  at  least  to  the  mouth  of  the 
Rogue  River,  and  east  to  the  base  of  the  Cascade  Range  (fig.  31). 

General  habits. — These  beautiful  large-eyed,  soft-furred  squirrels 
are  mainly  nocturnal  and  hence  are  rarely  seen  and  little  known. 
Trappers  find  them  in  traps  set  for  marten  in  the  woods,  wood- 
choppers  see  them  as  they  soar  away  from  falling  trees  in  which  they 
had  their  homes,  and  field  naturalists  get  a  few  for  specimens  by 
setting  traps  on  stumps,  branches,  or  leaning  trunks,  and  sometimes 
in  old  cabins  and  abandoned  houses.  They  are  never  found  far  from 
timber  and  rarely  on  the  ground.  Their  usual  method  of  travel  is 
to  run  up  one  tree  and  soar  away  to  the  next,  always  alighting  at 
a  lower  level  than  the  starting  point. 
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Their  homes  and  nests  are  generally  in  hollow  trees  and,  where 
these  are  not  available,  in  masses  of  moss  or  old  leaf  nests  of  other 
squirrels,  or  in  moss  and  leaf  and  twig  nests  built  by  themselves  in 
forks  or  branches  of  trees.  At  Gold  Beach,  McLellan  found  one 
occupying  a  small  spherical  nest  of  sticks  and  moss  in  the  branches 
of  a  fir  tree,  and  some  of  the  many  nests  examined  in  the  tops  of 
conifers  undoubtedly  belong  to  them  instead  of  other  squirrels. 

The  females  have  4  pairs  of  mammae — 1  inguinal,  2  abdominal, 
and  1  pectoral — and  the  young  are  probably  3  to  6  in  number,  as  in 
closely  related  forms. 

The  food  of  this  form  is  not  well  known  but  like  others  of  the 
group  it  undoubtedly  includes  a  varied  list  of  nuts,  seeds,  fruit, 
insects,  and  meat.  Traps  baited  with  rolled  oats,  bread,  nuts,  grain, 
or  a  bunch  of  cotton  will  catch  them  wherever  they  are  common. 

Economic  status. — On  rare  occasions  these  squirrels  get  into  attics, 
barns,  or  storehouses  and  do  slight  mischief,  but  generally  they  are 
scarce  about  buildings  or  in  the  open,  where  cats  and  owls  prey  upon 
them.  Usually  they  are  quite  harmless  and,  although  rarely  seen, 
form  an  interesting  feature  of  the  forest  wildlife. 

GLAUCOMYS   SABRINUS   FULIGINOSUS    (Rhoads) 

Cascade  Flying  Squirrel 

Sciuropterus  alpinus  fuliginosus  Rhoads,  Acad.  Nat.  Sci.  Phila.  Proc,  p.  321, 
1897. 

Type. — Collected  in  Cascade  Mountains  at  8,000  feet  near  Martin  Station, 
Kittitas  County,  Wash.,  by  Allan  Rupert,  March  1893. 

General  characters. — Slightly  larger  than  oreffonensis,  and  lighter  brown. 
Upper  parts  washed  with  pale  brown  over  plumbeous ;  tail  sooty  toward  tip ; 
eyering  dusky;  cheeks  gray;  lower  parts  soiled  whitish  or  buffy.  Immature 
specimens  duller  and  darker. 

Measurements. — Total  length,  308  mm;  tail,  144;  hind  foot,  41;  ear  (dry),  19. 

Distribution  and  habitat. — These  squirrels  inhabit  the  Cascade 
Range  from  southern  British  Columbia  south  through  Washington 
and  Oregon  into  the  Siskiyous  of  northern  California  (fig.  31). 
Specimens  have  been  taken  in  Oregon  at  Vida,  McKenzie  Bridge, 
Belknap  Springs,  20  miles  west  of  Crescent  Lake,  Fish  Lake,  and 
Crater  Lake,  all  in  the  coniferous  forest  of  the  Cascades. 

General  habits. — At  Crater  Lake  Preble  caught  one  in  a  trap  set  at 
the  base  of  a  dead  stub  in  open  woods  about  a  quarter  of  a  mile  south 
of  the  crater  run.  At  Vida  on  the  upper  part  of  McKenzie  River, 
Luther  Goldman  caught  one  in  a  trap  set  under  a  log  in  the  spruce 
woods  and  baited  with  rolled  oats  and  a  bit  of  sausage.  At  Mc- 
Kenzie Bridge,  farther  up  the  river,  a  few  specimens  were  taken  in 
the  heavy  forest  of  conifers,  alders,  ash,  and  maples.  The  trunks 
and  branches  of  maple  and  ash  trees  were  heavily  laden  with  tree 
mosses,  great  cushions,  sheets,  and  streamers  of  deep  soft  old  fleeces 
in  which  the  flying  squirrels  had  their  nests  and  under  which  they 
had  well-worn  trails  up  the  trunks  and  along  the  larger  branches. 
The  nests  were  well-lined  cavities  made  in  the  middle  of  some  hang- 
ing or  resting  masses  of  this  soft  moss  where  no  hollow  trees  were 
available.  A  trap  set  at  the  bottom  of  one  of  these  nest  trees  and 
baited  with  rolled  oats  and  bits  of  cracker  with  a  watermelon  seed 
on  the  trigger  caught  an  old  flying  squirrel  the  first  night. 
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Breeding  habits. — Specimens  taken  have  the  usual  4  pairs  of 
mammae — 1  inguinal,  2  abdominal,  and  1  pectoral,  or,  as  sometimes 
given,  3  abdominal  and  1  pectoral,  because  the  posterior  pair  is  so 
far  forward  as  to  be  readily  classed  as  either  inguinal  or  abdominal. 
Although  there  seem  to  be  no  records  of  young  of  this  form  from 
Oregon,  3  to  6  young  are  common  to  this  group. 

GLAUCOMYS  SABRINUS  KLAMATHENSIS    (Merbiam) 

Klamath  Flying  Squirrel;  Kok-kotch  of  the  Klamath  (C.  H.  M.) 

Sciuropterus  alpinus  klamathensis  Merriam,  Biol.   Soc.  Wash.  Proc.  11 :  225, 
1897. 

Type. — Collected  at  Fort  Klamath,  Oreg.,  by  B.  L.  Cunningham,  January 
11,  1897. 

General  characters. — Slightly  larger  than  fuliginos,us,  and  paler.  Upper  parts 
washed  with  light  brown  or  cinnamon  drab  over  plumbeous ;  tail  dusky  toward 
tip ;  eyering  dusky ;  cheeks  clear  gray ;  lower  parts  creamy  white  or  buffy ; 
soles  of  hind  feet  yellowish. 

Measurements. — Total  length,  319  mm;  tail,  144;  hind  foot,  41;  ear  (dry),  19. 

Distribution  and  habitat. — This  is  the  flying  squirrel  of  the  yellow- 
pine  forest  east  of  the  Cascade  Mountains,  at  least  from  the  Paulina 
Mountains  south  to  the  Klamath  country  (fig.  31).  There  are  speci- 
mens from  Paulina  Lake,  Davis  Creek,  Fort  Klamath,  Sun  Creek, 
and  Crater  Peak  (4  miles  south  of  Crater  Lake),  and  Upper  Klamath 
Lake.  It  is  probable  that  the  form  inhabits  the  whole  length  of  the 
yellow  pine  east  slope  of  the  Cascades  in  Oregon. 

General  habits. — Luther  Goldman,  in  August  1914,  reported  flying 
squirrels  at  Paulina  Lake  and  along  Paulina  Creek  and  collected  a 
specimen  at  a  hollow  tree,  where  it  evidently  came  for  the  rain  water 
held  in  a  cavity  of  the  trunk. 

Harry  Telford,  in  February  and  March  1914,  obtained  specimens 
from  a  marten  trapper  8  miles  north  of  Fort  Klamath,  where  they 
proved  very  troublesome  by  getting  into  the  marten  traps.  About  as 
many  flying  squirrels  as  pine  squirrels  were  caught.  The  3  males 
secured  showed  sexual  development  indicating  the  presence  of  the 
breeding  season,  but  the  2  females  did  not  show  signs  of  embryos. 

GLAUCOMYS  SABRINUS  BANGSI   (Rhoads) 
Bangs's  Flying  Squirrel 

Sciuropterus  alpinus  bangsi  Rhoads,  Acad.  Nat.  Sci.  Phila.  Proc,  p.  321,  1897. 

Type. — Collected  at  Raymond,  Idaho  County,  Idaho,  March  8,  1897,  by  Harbi- 
son and  Benjamin. 

General  characters. — Slightly  grayer  than  typical  saorinus,  smaller  than  any 
other  of  the  Rocky  Mountain  forms  of  the  group.  Upper  parts  in  winter  fur 
pale  wood  brown,  sometimes  tinged  with  vinaceous  cinnamon,  feet  pale  brown, 
shading  to  grayish  brown,  or  on  the  toes  to  grayish  white ;  tail  above  wood 
brown,  more  or  less  tinged  with  cinnamon  and  hair  brown ;  under  parts  whitish, 
strongly  washed  with  pinkish  cinnamon ;  summer  pelage  more  yellowish. 

Measurements. — Average  of  six  adult  specimens  from  Idaho  and  Montana : 
Total  length.  315  mm:  tail.  142;  foot,  39.5. 

Distribution  and  habitat. — Western  Wyoming  and  Montana  across 
Idaho  and  into  the  Blue  Mountain  section  of  Oregon.  There  are 
specimens  from  Anthony  and  Wallowa  Lake  in  the  Wallowa  Moun- 
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tains,  from  Bourne  in  the  Baker  Kange,  and  from  the  northern  part 
of  the  Blue  Mountains  just  over  the  line  in  Washington.  Near 
Bourne,  Jewett  caught  one  in  an  old  cabin,  and  at  Wallowa  Lake, 
Cantwell  took  one  in  a  trap  set  on  an  old  log  in  the  deep  woods. 
Generally  they  are  found  in  Canadian  Zone  forests  of  spruce,  fir,  and 
lodgepole  pine. 

General  habits. — These  squirrels  are  well  known  to  the  fur  trappers 
who  catch  large  numbers  of  them  in  marten  traps  set  in  the  woods, 
and  especially  in  those  set  on  the  side  of  tree  trunks  above  the  snow. 
Some  trappers  report  several  hundred  flying  squirrels  taken  from  a 
line  of  marten  traps  during  a  winter  and  consider  them  to  be  as 
numerous  and  active  at  night  as  the  spruce  squirrels  are  by  day. 

They  live  in  hollow  trees  where  these  are  present  but  also  make 
nests  of  soft  bark  fibers  in  the  branches  and  forks  of  trees  in  which 
they  sleep  during  the  day  and  raise  their  young. 

The  young,  usually  four,  are  born  in  late  May  or  early  June,  and 
in  this  cold  high  zone  there  would  be  scant  time  for  more  than  one 
litter  in  a  season. 

The  food,  like  that  of  all  flying  squirrels,  is  quite  varied,  as  is 
shown  by  the  different  baits  that  attract  them  to  traps — rolled  oats, 
bread,  biscuit,  bacon,  and  the  meat  used  for  marten  bait.  They 
often  gather  around  old  camp  sites  for  the  scattered  grain  and  food 
scraps  thrown  out  and  seem  to  be  rather  omnivorous  in  their  tastes. 

Cantwell  picked  up  an  interesting  flying  squirrel  story  near  Wal- 
lowa Lake  that  has  every  indication  of  being  authentic.  In  a  log 
cabin  back  in  the  mountains  where  some  old  settlers  resided,  an  old- 
fashioned  spinning  wheel  was  long  stored  in  the  attic.  This  wheel 
was  sometimes  heard  revolving  at  night  when  no  one  was  near  it 
and  was  often  found  still  in  motion  when  examined.  The  house 
finally  acquired  the  reputation  of  being  haunted  until  one  brave 
member  of  the  family  stole  silently  up  to  the  dark  room  when  the 
whirring  of  the  wheel  was  heard  and  with  a  flashlight  saw  one  of 
these  flying  squirrels  running  on  top  of  the  wheel  as  it  spun  beneath 
the  animal's  skillful  tread. 

GLAUCOMYS  SABRINUS  BULLATUS  Howell 
Sawtooth  Mountain  Flying  Squirrel 

Olaucomys  bullatus  Howell,  Biol.  Soc.  Wash.  Proc.  28 ;  113,  1915. 

Type. — Collected  at  Sawtooth  (Alturas)  Lake,  Idaho,  by  B.  H.  Dutcher, 
September  28,  1890. 

General  characters. — Similar  to  klamathensis  but  larger,  with  much  larger 
audital  bullae,  brigbter  brown  back,  and  darker  tail.  Upper  parts  washed  with 
bright  yellowish  brown  over  plumbeous ;  tail  dark  above  and  dusky  toward  tip ; 
eyering  dusky ;  cbeeks  and  sides  of  neck  clear  ashy  gray ;  belly  soiled  whitish ; 
lower  surface  of  tail  dark  buffy  or  dusky ;  soles  of  feet  yellowish  gray. 

Measurements. — Total  length,  336  mm;  tail  142;  foot,  43;  ear  (dry),  21. 

Distribution  and  habitat. — High  mountains  of  central  Idaho  north 
to  southeastern  British  Columbia  and  west  throughout  the  Blue 
Mountains  of  Oregon  in  both  Canadian  and  Transition  Zones  (fig. 
31).  It  seems  to  show  closer  affinity  with  klamathensis  in  Oregon 
than  with  its  nearer  neighbors  bangsi  and  latipes,  in  Idaho  and 
British  Columbia. 
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General  habits. — These  large  handsome  flying  squirrels  live  in  both 
the  yellow  pine  timber,  and  higher  up  through  the  lodgepole  pine 
and  spruce  forests,  always  among  the  tall  trees  where  they  travel 
through  the  air  from  trunk  to  trunk  or  come  down  the  trunks  to 
gather  food  on  the  ground.  They  rarely  get  far  from  the  trees, 
which  are  their  main  protection  from  enemies.  Even  the  marten, 
which  may  follow  them  to  the  top  of  the  tallest  tree,  is  left  behind  as 
they  soar  away  to  distant  trunks.  The  type  and  two  others  were 
caught  in  traps  set  for  marten  at  the  base  of  trees  and  baited  with  the 
bodies  of  birds  and  small  mammals  that  had  been  skinned  for  speci- 
mens. The  flying  squirrels  are  always  a  great  annoyance  to  trappers 
as  they  are  fond  of  meat  and  constantly  get  into  marten  traps. 
They  are  rather  omnivorous  in  taste  and  accept  almost  any  camp 
supplies,  regularly  visiting  camp  grounds  for  the  scraps  of  food  to 
be  found.  At  the  type  locality  one  stole  a  biscuit  one  night  from  the 
grub  box,  and  when  Merriam  fired  into  the  treetop  it  dropped  the 
biscuit  at  his  feet.  The  animals  are  fond  of  rolled  oats,  bread,  nuts, 
seeds,  or  any  grain  used  as  trap  bait,  and  like  other  varieties  of  the 
group  probably  eat  many  insects  and  insect  larvae. 

Economic  status. — These  forest  dwellers  rarely  come  about  build- 
ings or  clearings  and  so  are  not  likely  to  cause  any  loss  of  crops  or 
property-  The  suspicion  that  they  rob  birds'  nests  may  have  some 
basis  in  fact  but  needs  careful  investigation  before  it  can  be  accepted. 
Also  the  extent  and  nature  of  their  insect  food  should  be  given  care- 
ful study,  as  it  would  not  be  surprising  to  find  that  they  contribute 
much  to  the  protection  of  the  forests  and  to  the  control  of  insects. 

Family  MURIDAE:  Rats  and  Mice 

RATTUS  NORVEGICUS    (Ersxeben) 

Norway  Rat  ;  Brown  Rat  ;  House  Rat  ;  Barn  Rat  ;  Wharf  Rat  ;  Sewer  Rat 

[Mus]  norvegicus  Erxleben,  Syst.  Regni.  Anim.  v.  1,  p.  381,  1777. 

Type  locality. — Norway. 

General  characters. — Large  and  heavy ;  tail  about  as  long  as  head  and  body, 
tapering,  annulated,  scantily  haired ;  ears  medium  large,  nearly  naked ;  soles 
naked ;  pelage  coarse  and  harsh.  Color  in  adults,  upper  parts  rusty  gray, 
lower  parts  soiled  yellowish  white  or  dirty  gray.  Young  dusky  gray  above, 
lighter  gray  below. 

Measurements. — Good-sized  adult  male.  Total  length,  400  mm;  tail,  200; 
foot,  45;  ear  (dry),  18;  from  crown,  13.  Weight  1  to  2  pounds,  but  very 
large  individuals  weighing  more  than  2  pounds  have  been  recorded. 

Distribution  and  habitat. — Supposedly  native  of  Asia,  these  rats 
spread  to  Europe  in  1730  to  1750,  and  to  North  America  in  1775, 
and  are  now  found  over  much  of  the  inhabited  earth. 

They  have  kept  close  behind  the  vanguard  of  civilization  in  its 
progress  across  the  continent  of  North  America  and  were  probably 
taken  to  Oregon  on  ships  in  the  early  part  of  the  last  century.  A 
specimen  was  collected  at  Astoria  by  Lieutenant  Trowbridge  in 
1855  (Baird,  J 857,  p.  Jf38).  At  the  present  time  they  are  common  all 
along  the  coast  country  of  Oregon,  throughout  the  Willamette  Valley, 
and  in  the  Columbia  River  Valley.  At  Millers,  near  the  mouth  of  the 
Deschutes,  Jewett  reported  them  in  1915  as  a  serious  pest  in  the  grain 
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warehouses.  Apparently  they  have  not  yet  penetrated  the  more  arid 
parts  of  eastern  Oregon. 

General  habits. — Wharf  rats  usually  enter  a  new  region  on  ves- 
sels or  railway  trains  and  then  spread  rapidly  from  place  to  place, 
concealed  in  boxes,  crates,  or  household  goods  on  trains  or  freight 
wagons,  or  for  short  distances  on  foot.  They  are  secretive  animals, 
keeping  much  under  cover  or  in  burrows  that  they  dig  in  banks 
or  under  buildings,  rocks,  or  logs.  From  one  stronghold  to  an- 
other they  make  short  trips  in  the  open,  mainly  at  night,  although 
they  are  often  active  in  the  daytime  as  well  as  in  the  dark.  They 
seem  to  prefer  the  filth  of  stables,  manure  heaps,  garbage,  and 
trash  piles  where  they  can  burrow  and  revel  in  dirt  and  decaying 
food.  They  swim  well  and  haunt  the  wharves  and  sewer  pipes, 
traveling  thence  into  markets,  cellars,  and  pantries  if  these  are  not 
ratproofed  with  concrete,  brick,  stone,  or  metal. 

Breeding  habits. — Rats  are  prolific  breeders,  having  usually  6 
or  8,  but  occasionally  as  many  as  15  or  20,  young  to  a  litter.  The 
mammae  of  the  adult  females  are  normally  12,  3  pairs  of  inguinal 
and  3  pairs  of  pectoral  on  4  distinct  mammary  glands,  3  mammae 
on  each  elongated  gland.  The  period  of  gestation  is  21  days,  and 
many  litters  are  produced  throughout  the  year  if  sufficient  food 
and  shelter  are  available. 

Foods  habits. — Scarcely  a  food  or  food  product  can  be  mentioned 
that  rats  will  not  eat  and  many  nonedible  materials  are  cut,  gnawed, 
and  injured  in  efforts  to  get  at  food  stores  or  in  burrowing  or  mak- 
ing nests.  They  are  filthy  and  wasteful  and  often  destroy  far  more 
than  they  can  eat.  They  kill  and  eat  chickens  or  any  young  ani- 
mals they  can  get,  and  even  gnaw  the  feet  of  and  injure  many  kinds 
of  livestock. 

Economic  status. — Rats  have  been  called  the  most  destructive  of 
all  animal  pests,  not  only  destroying  more  food  and  property  than 
any  other  animal,  but  being  responsible  for  the  death  of  more 
human  beings  than  all  the  wars  of  history.  They  are  the  hosts  of 
fleas,  ticks,  and  other  parasites  that  convey  the  germs  of  disease, 
including  bubonic  plague  and  other  fatal  maladies.  Science  and 
education  are  waging  relentless  warfare  on  the  rat  and  many  bulle- 
tins and  circulars  have  been  published  giving  specific  directions 
for  their  control  and  destruction. 

RATTUS  RATTUS  RATTUS    (Linnaeus) 

Black  Rat 

[Musi  rattus  Linnaeus,  Syst.  Nat.  ed.  10,  v.  1,  p.  61,  1758. 

Type  locality. — Upsala,  Sweden. 

General  characters. — Somewhat  smaller  than  the  common  rat,  slenderer;  tail 
much  longer  than  head  and  body,  slender  and  nearly  naked;  ears  large  and 
naked;  soles  naked;  pelage  in  adults  coarse  and  harsh,  with  long  spinescent 
hairs.  Color,  black,  plumbeous,  or  sooty,  usually  plumbeous  over  lower  parts ; 
tail,  ears,  and  feet  sooty.    Young  usually  plumbeous  all  over. 

Measurements. — Adult  male:  Total  length,  390  mm;  tail,  216;  foot,  38;  ear 
(dry),  20,  from  crown,  15. 

Distribution  and  habitat. — The  black  rat  was  brought  to  North 
America  from  Europe  in  ships  at  an  early  date  and  became  abundant 
before  the  brown  rat  was  introduced,  but  it  has  largely  disappeared 
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before  its  larger  and  more  aggressive  rival.  At  present  it  is  found 
in  localities  scattered  over  the  country,  mainly  near  the  coast,  but  an 
occasional  individual  may  be  carried  to  any  part  of  the  country. 

The  only  record  the  writer  has  found  for  Oregon  is  based  on  a 
half -grown  young  taken  in  a  trap  set  under  old  logs  in  the  Sitka 
spruce  forest  near  the  shore  at  Empire.  It  is  likely  to  be  found  near 
any  of  the  shipping  ports  of  the  State  and  probably  in  the  woods 
or  among  trees  where  it  can  escape  from  the  brown  rats. 

General  habits. — An  expert  climber,  the  black  rat  often  makes  its 
home  in  trees,  thatched  roofs,  or  any  place  that  is  inaccessible  to  the 
brown  rat.  In  other  ways  it  seems  to  be  similar  in  habits  to  the 
brown  rat,  but  has  been  given  less  study  on  account  of  its  scarcity. 

The  mammae  have  the  same  arrangement  as  in  the  brown  rat  and 
the  breeding  habits  are  said  to  be  approximately  the  same. 

Economically  the  black  rat  is  of  local  importance  only. 

RATTUS  RATTUS  ALEXANDRINUS    (Geoffroy) 

Roof  Rat 

Mus  alexandrinus  Geoffroy,  Catal.  Mammif.  Mus.  Nat.  Hist.  Nat.,  Paris,  p.  192, 
1803. 

Type  locality. — Alexandria,  Egypt. 

General  characters. — Similar  in  form  and  general  characters  to  the  black  rat, 
but  grayish  brown  above  and  clear  white  or  yellowish  white  below.  Tail  very 
long  and  slender ;  ears  small  and  naked ;  hair  on  back  coarse  and  bristly. 

Measurements. — A  fair-sized  individual :  Total  length,  435  mm  ;  tail,  230 ;  foot, 
37;  ear  (dry),  21. 

Distribution  and  habitat. — While  native  around  the  Mediterranean, 
these  rats  have  been  carried  in  ships  around  the  world  and  have 
become  established  in  many  parts  of  North  America,  especially  near 
the  coast.  In  Oregon  there  are  two  specimens  in  the  Jewett  collec- 
tion from  Net  arts  Bay  and  one  in  the  Gabrielson  collection  taken  at 
Portland. 

General  habits. — Apparently  these  smaller,  lighter  bodied  rats  are 
driven  out  or  killed  by  the  common  brown  rat  and  thus  prevented 
from  gaining  a  foothold  over  the  country  at  large.  They  are  found 
at  most  of  the  principal  shipping  ports  and  near  the  coast  in  colonies 
where  they  occasionally  get  a  start,  but  usually  in  the  woods  or  at 
some  spot  where  brown  rats  do  not  occur.  Being  expert  climbers, 
they  often  build  nests  in  trees  or  vines  or  inhabit  the  roofs  of  old 
buildings  reached  by  climbing  vines  or  tree  trunks.  Heaps  of  drift- 
wood along  the  shores  or  river  banks  sometimes  afford  shelter  and 
protection  to  colonies  of  them. 

Usually  they  are  counted  of  little  economic  importance  except  on 
islands  or  in  places  where  other  rats  do  not  occur. 

MUS  MUSCULUS  MUSCULUS  Linnaeus 

House  Mouse 

[Mus]  musculus  Linnaeus,  Syst.  Nat.  ed.  10,  v.  1,  p.  62,  1758. 

Type  locality. — Upsala,  Sweden. 

General  characters. — Small,  slender,  with  medium  long  tapering  and  half- 
naked  tail ;  ears  large ;  soles  naked ;  incisors  not  grooved ;  fur  rather  thin  and 
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harsh.     Grayish  brown  above,  lighter  brown  or  buffy  gray  below,  very  similar 
at  all  ages  and  seasons. 

Measurements. — Adults:  Total  length,  167  mm;  tail,  82;  foot,  18;  ear  (dry), 
12,  from  crown,  9.  Weight  of  adult  female,  23,5  g;  length,  162  mm;  tail,  75; 
foot,  17. 

Distribution  and  habitat. — House  mice  are  more  or  less  common  in 
towns,  houses,  and  at  ranches  over  most  of  the  inhabited  parts  of 
Oregon,  and  in  the  more  fertile  parts  in  the  fields  and  meadows. 
Some  of  the  widely  isolated  ranches  in  the  arid  part  of  the  State  may 
still  have  escaped  the  inroads  of  these  pests,  but  eventually  they 
probably  will  be  invaded. 

Introduced  from  Europe  in  the  early  days  of  the  settlement  of 
North  America,  these  mice  have  followed  so  closely  the  advance  of 
civilization  that  they  now  outnumber  many  of  our  native  rodents 
over  much  of  the  continent. 

General  habits. — House  mice  are  largely  dependent  on  the  works 
of  man,  occupying  houses,  barns,  and  outbuildings,  feeding  largely 
on  stores  of  grain  and  foods  of  any  kind  within  their  reach,  hiding 
in  rooms,  cellars,  and  boxes  and  making  long  journeys  from  place  to 
place  in  boxes  of  household  goods  or  loads  of  supplies.  Once  estab- 
lished they  multiply  rapidly,  and  with  the  protection  afforded  by 
buildings,  often  become  so  numerous  as  to  extend  out  into  the  fields 
and  meadows,  under  cover  of  grass  and  grain,  until  they  overrun  the 
most  fertile  parts  of  the  valley  country.  They  burrow  into  banks, 
under  walls,  rocks,  or  logs,  and  establish  safe  retreats  of  their  own 
and  show  more  skill  than  most  of  our  native  mice  in  avoiding  enemies. 
While  largely  nocturnal,  they  are  often  out  voluntarily  searching  for 
food  in  daylight  and  seem  to  see  equally  well  in  light  or  dark.  They 
climb  and  dig  and  gnaw  holes  through  boards  and  walls  and  are  not 
easily  restrained  from  getting  at  supplies. 

Breedimg  habits. — House  mice  breed  more  or  less  regularly  at  all 
seasons  of  the  year,  if  food  is  abundant  and  comfortable  quarters 
assured.  Six  to  thirteen  young  are  recorded  for  the  litters,  and  the 
period  of  gestation  is  given  as  21  days.  The  12  mammae  in  adult 
females  are  arranged  in  3  pairs  of  inguinal  and  3  pairs  of  pectoral,  3 
on  each  of  4  separate  mammary  glands. 

Food  habits. — These  mice  are  more  than  usually  omnivorous  for 
rodents,  eating  not  only  grains,  seeds,  nuts,  and  fruits,  but  all  kinds 
of  meat,  fat,  butter,  cheese,  milk,  cream,  bread,  cake,  vegetables,  and 
any  cooked  or  uncooked  food  they  can  get.  They  do  not  lay  up  stores 
for  winter  and  are  active  at  all  seasons. 

Economic  status. — These  are  among  the  most  annoying  and  de- 
structive of  mouse-size  rodents,  because,  concentrated  about  buildings, 
granaries,  stacks,  and  grainfields,  they  constantly  devour  and 
destroy  valuable  property.  In  the  fields  and  open  country  they  are 
to  some  extent  controlled  by  such  enemies  as  owls,  hawks,  shrikes, 
weasels,  skunks,  foxes,  cats,  and  other  predatory  animals,  and  to 
some  extent  about  buildings  by  house  cats.  Trapping,  poisoning, 
and  other  methods  of  destruction  are  often  necessary.  Directions  for 
the  best  methods  of  combating  such  pests  are  always  available  from 
the  United  States  Department  of  Agriculture  or  State  agencies. 
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NEOTOMA  CINEREA  OCCIDENTALS    (Cooper  Ms.)    Baird 

Western  Bushy-tailed  Wood  Rat  ;  Cho-cho  of  the  Klamath ;  Te-ka-wa  of  the 

Piute  (C.  H.  M.) 


Neotoma  occidentalis   (Cooper  Ms.)   Baird,  Acad.  Nat.  Sci.  Phila.  Proc.  7:  335, 
1855. 

Type. — Collected  at  Shoalwater  Bay,  Wash.,  by  J.  G.  Cooper  in  1854. 

General  characters. — Large  for  a  wood  rat ;  tail  bushy,  wide,  and  almost 
squirrel-like;  ears  large  and  nearly  naked;  whiskers  (vibrissae),  about  4  inches 
long ;  fur  long  and  soft ;  eyes  rather  large  and  prominent,  appearing  shiny  black 
(pi.  30,  A,  C).  Color  of  upper  parts  dark  cinnamon  brown  more  or  less  clouded 
with  dusky ;  feet,  lower  surface  of  tail,  and  lower  parts  white  or  creamy  with 
sometimes  a  touch  of  bright  cinnamon  on  throat.  Immature  more  plumbeous. 
Winter  fur  darker,  summer  fur  showing  more  of  cinnamon. 

Measurements. — Total  length  of  large  male,  440  mm ;  tail,  200 ;  foot,  47 ;  ear 
(dry),  30,  (fresh)  32,  from  crown,  20.    Weight  of  not  very  large  male,  12  ounces. 

Distribution  and  habitat. — These  large,  dark  bushy-tailed  wood 
rats  cover  most  of  the  region  from  southern  British  Columbia  to 
northern  California  and 
Nevada,  most  of  Idaho, 
and  all  of  Washington 
and  Oregon,  except  a 
narrow  coast  strip  where 
they  run  into  the  still 
darker  N.  o.  fusca  (fig. 
32).  In  their  caves  and 
sheltered  retreats  among 
the  rocks  (pi.  30,  B)  they 
have  little  regard  for 
life  zone  lines,  and  while 
largely  in  Transition, 
they  occur  freely  in  up- 
per Sonoran  and  Cana- 
dian Zones.  They  live 
mainly  in  cliffs  or  masses 
of  broken  rocks,  but  at 
times  must  wander  considerably,  as  they  suddenly  appear  in  camps, 
barns,  or  houses  in  either  forests  or  in  open  country  at  a  distance 
from  rocks.  They  are  never  numerous  except  very  locally,  where 
unusual  protection  is  afforded. 

General  habits. — Wood  rats  are  mainly  nocturnal,  sleeping  most 
of  the  day  and  working  very  actively  at  night,  Occasionally,  how- 
ever, they  move  about  in  the  daytime,  and  they  seem  to  see  well  in 
either  light  or  dark. 

In  Oregon  their  favorite  haunts  are  the  rimrock  cliffs  or  broken 
lava  beds  and  caves,  where  they  revel  in  safe  retreats  and  comfort- 
able winter  or  cool  summer  quarters.  They  are  noted  builders  and 
endeavor  to  fortify  their  rocky  caverns  by  piling  them  full  of  rub- 
bish, sticks,  chips,  stones,  bones,  thorny  branches,  dried  manure,  ref- 
use food  material,  and  anything  they  can  find  to  carry  and  fill  up 
the  vacant  spaces  and  hide  or  protect  their  nests  and  young.  Some- 
times a  house  is  built  over  a  hollow  log  or  around  the  base  of  a 
hollow  tree,  or  even  in  the  branches  of  a  tree,  but  houses  are  rarely 
built  at  a  distance  from  the  rocks,  as  they  are  by  many  other  species 
of  wood  rats. 


Figure  32. — Range  of  the  two  bushy-tailed  wood 
rats  in  Oregon  :  1,  Neotoma  cinerea  fusca;  2,  N. 
c.  occidentalis.     Type  locality  circled. 
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Their  habit  of  gathering  material  for  building  gives  them  the 
name  of  pack  rat  and  a  reputation  for  dishonesty,  as  they  often  carry 
away  objects  not  intended  for  their  use.  Anything  of  a  convenient 
size,  a  cake  of  soap,  a  knife,  a  pen,  or  a  watch  may  be  taken.  Mouse 
and  rat  traps  and  cartridge  shells  are  often  gathered  up  and  used 
for  building  material,  and  around  camps  it  is  customary  to  look 
for  lost  objects  in  neighboring  wood  rat  houses. 

The  nests  are  neatly  made,  cup-shaped  with  thick,  soft  walls  for 
cold  weather,  always  clean,  even  when  made  from  shredded  gunny 
sack  or  a  bit  of  old  rope  or  the  cotton  out  of  a  quilt.  Sometimes  they 
are  concealed  by  the  heaps  of  sticks  and  rubbish  and  sometimes 
placed  on  a  shelf  in  the  corner  of  a  cabin. 

Wood  rats  are  good  climbers,  not  only  in  trees,  but  over  rocks,  walls, 
and  the  rough  boards  of  outbuildings,  over  roofs  and  perpendicular 
or  sloping  surfaces.  Their  claws  are  short,  but  curved  and  sharp  and 
are  used  in  self-defense  as  effectively  as  those  of  a  cat.  They  are 
quick  and  agile  in  running,  dodging,  and  jumping.  The  bushy  tails, 
like  those  of  squirrels,  are  useful  in  climbing,  balancing,  steering,  and 
turning  abruptly. 

Their  voices  are  rarely  heard,  although  an  old  male  caught  in  the 
writer's  hands  and  held  securely  against  his  will  screamed  and 
screeched  savagely.  The  young  make  a  crying  or  whining  sound  if 
taken  from  their  mother.  In  other  ways  they  are  noisy,  often  making 
a  great  racket  running  over  floors,  boards,  and  walls,  or  dragging 
sticks,  blocks,  and  tins  over  the  floors.  Their  regular  and  unmistak- 
able sounds,  however,  are  the  tapping  or  drumming  with  the  sole  of 
one  hind  foot  on  the  ground,  floor,  rock,  or  any  smooth  surface,  a 
slow  tap,  tap,  tap,  at  about  1-second  intervals.  The  speed  and  force 
of  the  taps  vary  with  the  occasion,  sometimes  quick  and  hard,  again 
soft  and  slow  with  evident  variation  of  expression.  The  sound  is 
made  by  both  males  and  females,  not  only  when  alarmed,  or 
disturbed,  but  often  when  alone  and  unsuspicious. 

The  animals  have  a  strong  musky  odor  emanating  from  an  elon- 
gated abdominal  gland,  a  thickened  strip  of  skin  that  secretes  a 
musky,  oily  substance  that  undoubtedly  enables  them  to  recognize 
the  presence  of  their  own  species  and  possibly  to  distinguish  indi- 
viduals. A  cave,  room,  or  box,  occupied  by  them  is  usually  notice- 
ably musky,  even  to  our  feeble  noses,  although  not  unpleasantly  so. 
No  animal  could  be  neater,  cleaner,  or  more  sanitary  in  habits.  The 
dry,  black,  elongated  pellets  are  mostly  placed  in  definite  corners 
not  used  for  other  purposes,  and  the  urine  is  deposited  on  the  points 
and  edges  of  certain  rocks  away  from  the  nest  or  along  the  face  of 
the  cliffs,  where  it  forms  white  calcareous  encrustations  on  the  rocks 
which  may  be  seen  from  a  distance  and  are  always  evidence  of  the 
presence  of  wood  rats.  In  course  of  years  this  deposit  becomes  2  or  3 
mm  thick,  as  hard  as  rock,  and  with  every  appearance  of  a  geo- 
logical formation.  In  some  of  the  dry  caves  old  deposits  of  the 
pellets  have  become  solid,  black,  waxy  masses  with  the  appearance  of 
asphalt,  and  might  also  be  easily  mistaken  for  geological  deposits. 

Breeding  habits. — The  females  have  4  mammae,  arranged  in  a 
quadrangle  on  2  parallel  mammary  glands  in  the  inguinal  region. 
The  young,  generally  2,  but  sometimes  3  or  4,  are  born  usually  in 
spring  or  early  in  summer,  and  are  nearly  full  grown  by  autumn. 
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■■Mi  »ia 
Western  Bushy-Tailed  Wood  Rat. 


A;    B17221;    B23310 


A,  At  its  nest;  B,  typical  stick  house  in  a  cleft  of  the  rocks  in  eastern  Oregon;  C,  captive  in  photographing 

box. 
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There  is  no  indication  of  more  than  1  litter  a  year.  The  reproduction 
is  less  than  half  that  of  the  squirrels  and  chipmunks,  but  the  safe 
retreats  of  the  wood  rats  afford  partial  immunity  from  many 
enemies  and  their  numbers  keep  up  to  very  limited  standard.  They 
are  never  abundant. 

Food  habits. — Wood  rats  are  dainty  feeders  with  small  stomachs, 
usually  containing  green  foliage  or  unripe  seeds  of  the  plants  where 
they  live.  They  do  not  become  fat  or  hibernate,  but  store  up  food 
for  winter ;  a  "  hay  "  composed  of  numerous  plants  is  commonly  eaten. 
At  Malheur  Lake,  captives  kept  for  study  of  habits  were  fond  of 
the  leaves  and  tender  shoots  of  pigweeds  (Chen  op  odium),  a  herba- 
ceous Atriplex,  nettles,  and  Suaeda  (Dondia).  They  ate  some  tips 
and  leaves  of  greasewood  [Sarcobatws)  and  rabbitbrush  (Chinjso- 
thamnus),  and  a  little  grass,  but  were  more  partial  to  such  domestic 
foods  as  cabbage,  cantaloup  and  watermelon  rinds,  apple  parings, 
rolled  oats,  biscuit,  cheese,  and  such  scraps  from  the  table.  They 
drank  a  little  water  but  preferred  it  in  the  form  of  melon  rinds  or 
juicy  fruits  and  plants.  The  writer  found  where  they  had  stored 
leaves  of  the  wild  currant  (Ribes  aureum)  and  large  quantities  of 
nettle  leaves  and  nettle  stems  loaded  with  seeds.  Some  had  their 
stomachs  filled  with  these  seeds,  which  are  pleasant,  rich,  and 
mucilaginous,  like  the  seeds  of  elm  trees.  Juniper  twigs  and  berries 
are  often  stored  for  food,  and  any  seeds,  nuts,  and  grain  are  eaten 
occasionally.    Green  vegetation,  however,  seems  to  be  preferred. 

Economic  status. — Wood  rats  feed  mainly  on  green  foliage  of 
weeds  and  worthless  plants,  rarely  coming  in  contact  with  crops, 
and  doing  practically  no  damage  except  as  one  occasionally  gets 
into  a  barn,  shop,  camp,  or  cabin  and  cuts  or  carries  off  property. 
They  sometimes  cut  harness,  saddles,  or  other  leather  goods;  eat, 
carry  away,  or  muss  up  food  supplies;  carry  away  small  objects  for 
building  material;  and  cause  much  annoyance  until  destroyed.  Gen- 
erally it  is  necessary  to  trap  or  otherwise  remove  them  from  occu- 
pied buildings.  The  common  rattrap  catches  and  kills  them  quickly 
and  mercifully,  but  a  box  set  inverted  on  a  board  with  a  baited 
oval  trigger  under  one  edge  will  catch  them  alive,  when  they  can 
be  carried  away  or  kept  in  a  cage  for  study  or  as  interesting  pets. 
They  are  very  fond  of  running  in  a  squirrel  wheel,  and  if  given  a 
wheel  and  good  quarters  are  contented  and  happy. 

NEOTOMA  CINEREA  FUSCA  True 

Dusky  Bushy-tailed  Wood  Rat 

Neotoma  occidentalis  fitsca  True,  U.  S.  Natl.  Mus.  Proe.  17:  354,  1894. 
Neotoma   fnsca   apicalis   Elliot,   Field    Columb.   Mus.    Pub.   74,    Zool.    Ser.    3: 
160,  1903,  from  Gardiner,  Coos  County,  Oreg. 

Type. — Collected  at  Fort  Umpqua,  Douglas  County,  Oreg.,  by  E.  P.  Vollum 
in  1859. 

General  characters. — Large;  tall  wide  and  bushy;  ears  large  and  nearly 
naked ;  vibrissae  about  4  inches  long ;  fur  dense  and  almost  woolly.  Color  much 
the  same  at  all  seasons,  upper  parts  dark  cinnamon  brown  heavily  obscured 
with  black  or  dusky  outer  hairs ;  tail  blackish  above,  dark  gray  below ;  feet 
and  belly  whitish. 

Measurements. — Large  male :  Total  length,  470  mm ;  tail,  217 ;  foot,  48 ;  ear 
(dry),  28,  from  crown,  18. 
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Distribution  and  habitat. — These  large  and  very  dark-colored  wood 
rats  are  found  along  the  coast  region  of  Oregon  from  the  lower  Co- 
lumbia Kiver  south  to  Gardiner  and  old  Fort  Umpqua,  on  the 
Umpqua  River  below  Roseburg,  in  humid  Transition  Zone  (fig.  32). 
Generally  they  are  in  heavily  timbered  country,  among  rocks  well 
overgrown  with  vegetation. 

General  habits. — These  black  wood  rats,  as  commonly  called,  differ 
from  the  western  wood  rats  only  as  is  necessary  in  adaptation  to  a 
more  humid  and  heavily  forested  area.  They  are  often  caught  among 
old  logs  or  under  log  piles,  as  well  as  among  the  rocks,  and  their 
finding  and  taking  up  quarters  in  any  camp  or  cabin  in  the  woods 
indicate  considerable  travel  under  shelter  of  logs,  brush,  and  dense 
vegetation.  In  camps  and  around  buildings  generally  they  have  the 
same  reputation  for  noise  and  mischief  as  other  wood  rats,  and 
their  building  and  carrying  habits  are  also  the  same. 

At  Philomath,  Cantwell  caught  them  in  traps  set  for  squirrels 
in  the  heavy  timber.  Near  Wells,  Hollister  shot  1  that  was  driven 
from  its  nest  in  an  old  deserted  house,  and  caught  2  others  in  the 
barn.  At  Mapleton,  Luther  Goldman  found  a  deserted  cabin  in  the 
forest  where  they  had  piled  up  sticks  and  brush  in  the  corners  and 
between  the  double  walls  and  had  stored  a  quantity  of  green  alder 
twigs  and  leaves  as  food.  At  the  base  of  Chintimini  Mountain,  the 
writer  caught  1  in  a  vacant  building.  McClellan  found  them  in  old 
camps,  cabins,  stables,  and  vacant  buildings  at  Florence,  Gardiner, 
and  Seton.  The  scarcity  of  rocks  of  the  broken-cliff  type,  which  they 
like,  forces  them  to  depend  more  on  other  cover  and  to  welcome 
any  shelter  more  secure  than  an  old  log. 

Their  food  and  breeding  habits  probably  do  not(  differ  materially 
from  those  of  their  closest  relative,  N.  c.  occidentalis. 

Economically,  they  are  of  little  consequence,  as  those  causing 
annoyance  are  easily  destroyed  by  guns,  traps,  or  poison. 

NEOTOMA  FUSCIPES  FUSCIPES  (Cooper  Ms.)  Baibd 

Dusky-footed  Wood  Rat 

Neotoma  fuscipes    (Cooper  Ms.)   Baird,  Mammals  North  Amer.,  p.  495,  1857. 
Neototna  monochroura  Rhoads,  Amer.   Nat.  18:  67,  1894,  from   Grants  Pass, 
Oreg. 

Type.— Collected  at  Petaluma,  Calif.,  by  E.   Samuels  in  1856. 

General  characters. — Large  for  the  round-tailed  group ;  tail  almost  as  long 
as  head  and  body  (pi.  31,  A),  round,  tapering,  and  short  haired;  ears  large 
and  thinly  haired ;  vibrissae  about  three  inches  long ;  fur  not  so  long  and  soft 
as  in  the  bushy-tailed  species.  Color  much  the  same  at  all  seasons,  upper 
parts  dark  cinnamon  brown,  darkened  by  blackish  outer  hairs ;  tail  blackish 
above  and  below;  feet  mainly  dusky  with  usually  whitish  toes;  lower  parts 
whitish,  washed  across  belly  with  buffy  or  pale  cinnamon. 

Measurements. — Large  male:  total  length,  445  mm;  tail,  216;  foot,  43;  ear 
(dry),  25,  (fresh),  30,  from  crown,  20.     A  large  male  weighed  11  ounces. 

Distribution  and  habitat. — These  large,  dark,  round-tailed  wood 
rats  extend  from  San  Francisco  Bay,  Calif.,  north  to  the  Wil- 
lamette Valley,  Oreg.  (fig.  33).  The  northernmost  record  is  of  a 
specimen  taken  at  Mulino,  near  Oregon  City,  by  Jewett.  In  Cali- 
fornia they  reach  to  the  coast,  but  in  Oregon  are  in  the  drier  interior 
valleys  of  the  Rogue,  Umpqua,  and  Willamette  Rivers,  mainly  back 
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of  the  coast  ranges.  Their  main  distribution  is  in  Upper  Sonoran 
Zone,  and  where  found  they  usually  accompany  other  species  charac- 
teristic of  the  zone. 

They  are  chaparral  dwellers  over  much  of  their  range,  but  also 
enter  the  open  forest  and  build  their  houses  among  the  trees  or  even 
in  treetops. 

General  habits. — These  are  among  the  most  noted  of  wood  rat 
builders,  generally  preferring  their  own  structure  to  those  of  man, 
or  even  to  the  strongholds  of  the  rocks.  Their  houses  are  generally 
in  dense  chaparral  or  in  the  underbrush  of  the  woods,  built  up 
around  old  logs,  hollow  trees,  or  many-stemmed  clusters  of  rugged 
shrubs.  They  are  generally  4  or  5  feet  high,  as  wide  at  the  base, 
conical,  well  formed,  with  2  or  3  rooms  aboveground  and  1  below 
the  surface,  aptly  described  as  2  or  3  stories  and  basement.  The 
houses  are  generally  made 
of  sticks,  twigs,  bark, 
chips,  bones,  leaves,  and 
moss,  with  strong,  inter- 
laced walls  and  supports, 
in  a  peaked  form  that 
will  shed  water  and  keep 
the  nests  and  food  stores 
dry  and  safe  from  most 
enemies.  Doorways  lead 
under  the  houses  and 
usually  some  doors  and 
windows  open  out  on  the 
sides.  The  chambers  are 
large  enough  for  the 
well-formed,  cup-shaped 
nests  of  soft  moss  and 
bark  fibers  and  ample 
food  stores  conveniently  near  the  nests.  Runways,  or  well-worn  trails, 
lead  away  from  the  houses  to  feeding  grounds,  to>  other  houses,  or  to 
the  base  of  trees,  for  these  rats  are  great  climbers  and  not  only  get 
much  of  their  food  from  the  treetops,  but  sometimes  build  large 
houses  high  up  among  the  branches. 

They  are  active  mainly  at  night,  but  if  alarmed  in  the  daytime 
will  run  from  house  to  house  or  climb  trees  and  hide  among  the 
leafy  tops.  They  often  visit  barns  or  outbuildings,  but  rarely  take 
up  their  residence  in  them.  Occasionally  they  carry  away  tools  or 
small  objects  for  building  material,  but  less  commonly  than  do  some 
of  the  other  species.  The  writer  often  missed  his  mousetraps  and 
found  them  on  the  nearest  wood  rat  house. 

Breeding  habits. — Two  to  four  embryos  found  in  females  taken 
for  specimens  indicate  small  families,  as  do  also  the  4  mammae 
arranged  on  2  large  glands  in  the  inguinal  region.  Embryos  noted 
in  February,  March,  April,  May,  June,  and  September  indicate 
much  irregularity  in  the  breeding  season  or  more  than  one  litter 
a  year.  The  animals  are  never  numerous,  however,  and  their  increase 
is  evidently  not  rapid. 

Food  habits. — While  a  large  part  of  the  food  of  these  rats  con- 
sists of  green  vegetation,  they  also  eat  many  fruits,  nuts,  and  seeds, 


Figure  33. — Range  of  the  two  round-tailed  wood 
rats  in  Oregon :  1,  Neotoma  fusoipes  fuscipes;  2, 
N.   lepida  nevadensis. 
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storing  up  in  their  houses  rose  haws,  cascara  berries,  manzanita  ber- 
ries, laurel  fruits,  acorns,  and  such  other  nuts  as  are  available.  Green 
and  dry  leaves  of  ferns,  Ceanothus,  UmbeUularia,  Rhamnus,  and 
other  plants  are  found  in  the  storerooms,  while  the  stomachs  of  the 
animals  collected  for  specimens  usually  show  much  green  vegetation. 

Economic  status. — Only  in  rare  cases  do  these  builders  ever  come 
in  conflict  with  human  interests.  They  generally  prefer  their  own 
houses  to  ours,  but  sometimes  explore  outbuildings  for  any  choice 
food  or  building  material,  and  in  certain  places  may  appropriate 
more  than  a  fair  share  of  nuts,  fruit,  or  vegetables  growing  near 
their  homes.  They  are  so  easily  destroyed,  however,  by  traps  or 
poison,  or  driven  away  by  the  destruction  of  their  houses,  that  they 
cannot  be  considered  a  serious  pest. 

Their  meat  is  excellent  food,  better  in  flavor  and  quality  than 
squirrel,  more  nearly  like  young  rabbit,  and  their  food  and  general 
habits  are  wholly  exemplary  for  a  game  animal. 

NEOTOMA  LEPIDA  NEVADENSIS  Tayix>b 

Nevada   Wood  Rat 

Neotoma  nevadensis  Taylor,  Calif.  Univ.  Pubs.  Zool.  5 :  289,  1910. 

Type. — Collected  in  Virgin  Valley,  Humboldt  County,  Nev.,  in  1909  by  Annie 
M.  Alexander. 

General  characters. — Slightly  larger  and  duller  colored  than  typical  lepida  or 
desertorum  from  Death  Valley,  but  still  one  of  the  small,  silky-furred,  round- 
tailed  wood  rats  of  this  group;  a  beautiful  animal  with  large,  almost  naked, 
ears,  large  bright  eyes,  long  trembling  vibrissae,  and  a  gentle,  intelligent  ex- 
pression of  face.  Upper  parts  of  adults  rich  salmon-buff,  much  obscured  over 
the  back  by  dusky  tips  of  long  hairs,  sides  clearer  buffy;  top  of  tail  dark 
buffy  gray  to  black;  lower  parts,  feet,  and  lower  surface  of  tail  white  or 
creamy,  the  belly  sometimes  tinged  with  delicate  salmon-buff.  Skull  relatively 
wide,  heavily  ridged  with  large,  quadrate  interparietal  when  compared  with 
that  of  lepida. 

Measurements. — Average  of  7  males  from  Oregon:  Total  length,  282  mm; 
tail,  118;  foot,  31.5;  ear  (dry),  25,  (fresh)  28,  from  crown,  18.  Weight  of  not 
fully  adult  male,  4  ounces;  of  old  male,  probably  6  ounces. 

Three  specimens  from  Diamond  and  one  from  Voltage  are  much  darker  than 
those  from  Watson  and  Vale,  and  have  wholly  black  upper  surface  of  tails. 

Distribution  and  habitat. — These  little  wood  rats  (pi.  31,  B) 
occupy  the  arid  sagebrush  Upper  Sonoran  valleys  of  northern 
Nevada  and  southeastern  Oregon.  There  are  specimens  from  Vale, 
Watson,  Voltage,  Diamond,  White  Horse  Creek,  and  Warner  Lake, 
and  records  from  near  Owyhee  and  Cow  Creek  Lakes  in  Malheur 
County  (fig.  33) .  They  live  among  rocks  or  build  small  houses  out  in 
the  sagebrush. 

General  habits. — These  little  desert  wood  rats  live  both  among  the 
rocks  and  in  the  open.  Without  rocky  cover  they  generally  burrow 
under  some  bush,  and  among  its  sturdy  roots,  where  comparatively 
safe  from  attacks,  they  build  mounds  of  sticks,  brush,  and  cow  chips 
over  the  doorways  of  their  underground  homes.  To  save  unnecessary 
labor  they  sometimes  appropriate  old  burrows  of  kangaroo  rats  or 
ground  squirrels,  fortifying  the  approaches.  Often  a  bushel  or  more 
of  sticks  and  rubbish  are  piled  over  their  doorways,  but  houses  with 
nest  and  living  chambers  are  rarely  found.  The  building  material  is 
mainly  for  protection  from  enemies,  the  hot  gun,  and  possible  rains. 
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Wood  Rats. 

A,  Brown-footed  wood  rat  at  Lagunitas,  Calif.,  captive  photographed  in  glass  box;  B,  the  little  round- 
tailed  Nevada  wood  rat  comes  into  southeastern  Oregon  in  some  of  the  lowest  and  hottest  valleys,  wnere 
it  builds  stick  houses  in  the  sagebrush  or  among  the  rocks. 
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R25193:    B4611M 


A,  Brown  grasshopper  mouse  of  eastern  Oregon  (drawing  by  R.  Bruce  Horsfall  from  life);  B,  Gambel's 
white-footed  mouse,  the  common  deer  mouse  over  most  of  Oregon. 
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Among  the  rocks  the  same  building  material  is  used  to  fill  and  block 
the  passages  leading  back  to  the  nest  cavities.  The  nests  of  soft  plant 
fibers  are  placed  in  cool,  clean  chambers  deep  underground  or  well 
back  in  cavities  among  the  rocks.  They  are  always  neat  and  clean, 
and  even  those  found  on  shelves  or  beams  or  under  the  floors  of  de- 
serted buildings  are  as  well  made  and  uniform  in  design  as  many 
birds'  nests. 

One  of  the  wood  rats  kept  in  captivity  at  Malheur  Lake  during 
July  and  August  was  gentle  in  disposition,  timid  but  not  nervous, 
and  soon  submitted  to  being  stroked  as  it  sat  in  its  nest.  It  never 
made  any  vocal  sounds,  but  tapped  with  one  hind  foot  on  the  boards 
or  in  the  nest  with  a  soft  thud,  thud,  thud,  sometimes  with  one  foot 
and  sometimes  with  the  other.  It  would  spend  a  large  part  of  each 
night  running  in  its  hollow  wheel,  but  slept  most  of  the  daytime 
curled  up  in  its  soft  nest.  On  cold  nights  the  nest  was  drawn  up 
around  its  neck  or  over  the  top  of  its  head. 

Breeding  habits. — As  in  other  species  of  wood  rats,  the  mammae 
are  arranged  in  2  pairs  of  inguinal,  and  the  young  are  usually  2  to 
4  in  number,  but  there  are  several  records  of  5  embryos.  The  young 
are  born  from  February  to  May,  and  some  as  late  as  July,  and  in 
some  cases  more  than  one  litter  may  be  raised  in  a  year. 

Food  habits. — In  the  free  wild  state  the  food  of  these  wood  rats 
consists  of  a  great  variety  of  green  plants,  fruit,  seeds,  and  any 
scattered  grain  that  comes  their  way.  The  captive  was  a  dainty 
feeder,  never  eating  much  at  a  time  and  picking  the  choice  bits,  green 
leaves,  tender  tips,  and  branches  of  plants.  Pigweeds  of  3  or  4 
species  were  eaten,  as  also  were  Atriplex,  Dondia,  Sarcobatus,  Poly- 
gonum, nettles,  dock,  grasses  and  grass  seeds,  cabbage,  cantaloup, 
apple  parings,  lettuce,  green  corn,  rolled  oats,  bread,  cheese,  and  many 
of  the  scraps  from  the  table.  He  would  not  eat  meat,  cooked  or  raw, 
and  did  not  kill  the  meadow  mice  or  white-footed  mice  kept  for 
several  days  in  his  cage. 

Economic  status. — Over  most  of  the  range  of  this  species  the  desert 
valleys  do  not  produce  enough  forage  for  stock,  so  the  little  green 
vegetation  eaten  is  of  no  importance.  In  only  rare  cases  do  the  rats 
come  in  contact  with  camps  or  ranches  where  some  slight  mischief 
might  be  done,  and  here  they  are  so  easily  controlled  as  to  prove  of 
little  economic  importance. 

ONYCHOMYS  LEUCOGASTER  EUSCOGRISEUS  Anthony 

Oregon   Grasshopper  Mouse;   Brown    Scorpion   Mouse 

Onychomys    leucogaster   fuscogriseus   Anthony,   Amer.    Mus.    Nat.    Hist.   Bull. 
32:  11,  1913. 

Type. — Collected  at  Ironside,  Malheur  County,  Oreg.,  by  H.  E.  Anthony  in  1912. 

General  charaete?~s. — A  sturdy  little  animal,  with  short,  thick,  tapering  tail 
(pi.  32,  A)  ;  short  legs;  erect  ears;  and  a  keen,  bold,  almost  weasellike,  expres- 
sion of  face.  Color:  Upper  parts  of  adults,  dark  reddish  brown  with  dusky 
along  middle  of  back  and  on  face  and  ears  and  top  of  tail ;  whole  lower  parts, 
feet,  lower  half  and  tip  of  tail,  nose,  and  tuft  at  anterior  base  of  each  ear 
snow  white.  Immature  specimens  with  slaty  gray  or  plumbeous  upper  parts. 
The  darkest  specimens  are  from  the  Klamath  region. 

Measurements. — Average  of  several  adults :  Total  length,  143  mm ;  tail,  38 ; 
foot,  19.2;  ear  (dry),  15.     Of  large  female:  150;  40;  21;  16.     Weight  of  appar- 
ent subadult  male  when  captured,  22  g;  after  2  years  of  captivity,  45.5  g. 
7209°— 36 12 
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Distribution  and  habitat. — The  whole  arid  sagebrush  Upper  Sono- 
ran  plains  of  eastern  Oregon  are  occupied  by  these  little  animals, 
which  also  extend  in  the  same  sort  of  country  north  in  eastern  Wash- 
ington and  south  into  Nevada  and  California  and  on  the  east  grade 
into  Onychomys  leucogaster  brevicaudus  in  Idaho  (fig.  34).  They 
are  typical  desert  animals,  living  in  the  lowest,  hottest,  and  dryest 
valleys  they  can  find. 

General  habits. — These  insectivorous  and  carnivorous  little  rodents 
have  many  of  the  habits  of  the  weasel  family.  They  are  hunters, 
wanderers,  freebooters,  apparently  never  common,  and  without  per- 
manent homes  of  their  own.  They  are  generally  caught  in  traps 
set  for  other  animals  at  any  kind  of  burrow  or  in  trails  or  long  marks 

made  by  running  the 
heel  or  toe  along  the  sur- 
face of  the  ground  to  be 
followed  b  y  inquisitive 
animals.  They  evidently 
frequent  and  probably 
appropriate  the  burrows 
of  other  small  rodents, 
driving  out  or  eating  the 
owners  at  will.  Their 
large  front  feet  and  claws 
suggest  digging  powers, 
but  the  writer  has  never 
found  burrows  that  could 
be  attributed  to  them  and 
suspects  that  the  claws 
are  weapons  rather  than 
tools.  They  are  much 
used  in  catching  and  holding  their  prey  and  also  used  in  fighting  and 
for  defensive  purposes. 

In  many  years  of  trapping  these  animals  for  specimens  about  all 
that  could  be  learned  of  their  habits  was  from  the  contents  of  the 
stomachs  of  those  caught  and  from  the  many  species  of  other  small 
animals  eaten  by  them  when  caught  in  traps.  From  captive  indi- 
viduals, however,  much  concerning  their  habits  and  natures  has  been 
learned.  One  taken  on  the  south  side  of  Malheur  Lake  on  August  31, 
1920,  was  kept  alive  for  nearly  3  years.  He  was  not  afraid  from 
the  first  but  was  not  so  gentle  and  tame  as  others  kept  in  captivity. 
He  resented  being  handled  and  would  bark  and  nip  one's  fingers, 
and  if  bothered  too  much,  would  on  rare  occasions  actually  bite.  He 
was  exceedingly  quick  and  nimble  and  not  easily  caught  in  the  hands, 
even  in  his  cage. 

While  mainly  nocturnal,  he  could  see  well  in  any  light  and  came 
out  of  his  nest  box  at  any  time  when  hungry,  or  if  he  heard  the  foot- 
fall of  an  insect  or  smelled  a  mouse  of  some  other  species. 

He  was  a  keen  hunter  and  often  searched  his  cage  for  any  grass- 
hopper, cricket,  beetle,  or  scorpion  that  might  be  available.  He 
would  pounce  on  them  and  kill  them,  even  though  he  did  not  eat 
them  at  the  time.  A  live  mouse  in  his  cage  was  hunted  down  and 
cornered,  if  it  could  not  be  captured  in  the  open.  He  would  per- 
sistently follow  its  trail,  creeping  up  in  the  grass,  eager,  alert,  tail 


Figure  34. — Range  of  the  grasshopper  mouse,  Ony- 
chomys leucogaster  fuscogriseus,  in  Oregon.  Type 
locality  circled. 
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twitching,  until  he  could  pounce  upon  it.  If  he  got  a  good  hold,  the 
struggle  was  short,  and  the  mouse  quickly  dropped,  limp  and  help- 
less, as  his  long  sharp  lower  incisors  penetrated  its  brain  near  one 
ear.  If  the  mouse  was  of  his  own  size  and  caught  by  the  back  end, 
there  was  a  rough-and-tumble  mix-up.  The  victim  might  be  allowed 
to  escape  in  order  that  a  better  hold  might  be  obtained  next  time,  but 
the  pursuer  was  persistent  and  only  awaited  his  chance.  White- 
footed  and  meadow  mice  of  his  own  size  were  regularly  killed  and 
eaten.  In  one  case  a  white-footed  mouse  was  not  killed,  and  two 
mornings  later  it  was  sleeping  with  him  in  a  better  nest  than  he 
usually  made  for  himself.  For  a  couple  of  weeks  he  lived  with  the 
white-footed  mouse  on  friendly  terms,  possibly  waiting  for  a  scarcity 
of  food,  or  he  may  have  been  lonesome  or  cold,  or  needed  a  good  nest 
builder  as  assistant.  The  white-footed  mouse  was  then  returned  to 
his  home  in  the  sagebrush,  and  Onychamys  accompanied  his  captors 
on  a  long  journey. 

In  Arizona  he  was  given  the  company  of  four  individuals  of  the 
smaller  species  (Onychomys  torridus)  of  his  own  genus,  and  from 
the  first  all  were  friendly  and  slept  together  in  one  nest.  In  dispo- 
sitions they  seemed  surprisingly  friendly  and  peaceful,  in  striking 
contrast  to  some  of  the  gentler  and  more  timid  rodents. 

Ony  had  a,  strong  musky  odor  that  was  probably  the  result  of  a 
diet  composed  largely  of  insects  and  meat,  though  it  did  not  vary 
noticeably  with  different  foods.  His  house  at  first  became  very  rank 
if  not  kept  well  cleaned  out  and  sanded,  but  later  when  given  a  sand 
box  for  a  toilet  he  used  it  exclusively  and  kept  his  house  neat  and 
clean.  His  fur  would  become  mussy  and  rough  when  he  did  not 
have  plenty  of  clean  sand  to  roll  in,  but  after  a  sand  bath  it  was 
clean  and  fluffy.  He  did  not  usually  make  a  good  nest,  but  just 
pulled  anything  warm  up  around  him  when  it  was  cold  and  sat  on 
top  of  the  nest  material  when  the  weather  was  warm. 

His  common  everyday  voice  was  a  series  of  rapid,  short,  sharp 
squeaks,  each,  each,  each,  or  chip,  chip,  chip,  just  what  a  little  dog  of 
his  size  would  do  in  the  way  of  barking,  and  it  was  used  in  the  same 
way  as  a  protest  when  annoyed,  angry,  or  cornered. 

His  call  note  was  a  fine,  shrill,  prolonged  whistle,  insectlike  in 
quality,  but  so  thin  that  only  keen  human  ears  could  detect  it.  It 
was  heard  only  at  night,  most  commonly  in  the  spring  but  occasion- 
ally through  the  summer.  It  may  be  a  sex  or  mating  call  and  also  a 
hunting  call  or  recognition  signal.  The  writer  had  occasionally 
heard  it  at  night  in  the  sagebrush  country,  but  not  until  he  had  kept 
the  animals  in  captivity  did  he  learn  its  source.  In  Arizona,  early  in 
the  spring  of  1921,  with  no  companions  of  his  own  species,  Ony 
was  evidently  lonesome,  and  every  evening  when  he  first  came  out 
of  his  nest  would  sit  on  top  of  his  nest  box,  lift  his  nose  in  the  air, 
and  with  wide-open  mouth  send  out  his  call.  The  howl  of  a  wolf 
of  his  size  would  not  be  very  different  and  the  manner  of  giving 
it  would  be  identical.  The  call  was  repeated  several  times  each 
evening  until  he  gave  up  the  hope  of  calling  a  mate.  At  home  in 
Washington,  where  he  was  kept  in  the  library  all  winter,  the  call 
was  not  heard  until  the  springlike  days  of  February  set  the  other 
animals  to  breeding  while  he,  alone,  was  evidently  calling  for  a  mate. 

At  night  he  was  active  and  energetic,  darting  about  his  cage  or 
running  at  top  speed  on  his  revolving  disk  by  the  hour.     In  cold 
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weather  he  slept  a  great  deal,  but  showed  no  signs  of  hibernation  in 
the  coldest  weather  at  Washington,  down  to  11°  F. 

Breeding  habits. — The  mammae  in  this  as  in  other  forms  of  the 
group  are  arranged  in  2  pairs  of  inguinal  and  1  pair  of  pectoral, 
and  the  number  of  young  as  shown  by  embryos  noted  in  specimens 
collected  are  usually  4,  occasionally  5  or  6.  A  female  carrying  4 
embryos  was  taken  at  Klamath  Falls,  August  11,  but  throughout 
the  group  embryos  have  been  noted  in  April,  May,  June,  July, 
August,  and  September,  probably  indicating  irregularity  in  the 
breeding  season,  rather  than  numerous  litters  in  a  season.  The  ani- 
mals are  never  very  abundant  and  reproduction  is  apparently  not  so 
rapid  as  in  many  other  mice. 

Food  habits. — The  names  "  grasshopper  mouse  "  and  "  scorpion 
mouse  "  have  been  applied  to  different  subspecies  of  this  group,  be- 
cause of  their  fondness  for  grasshoppers  and  scorpions,  but  in  no 
species  is  the  diet  limited  to  any  one  or  even  a  few  kinds  of  insects. 
Insects  and  small  animal  life  generally  form  most  of  their  food,  but 
any  kind  of  meat  is  eagerly  eaten,  and  occasionally  some  seeds  and 
a  little  green  vegetation  are  taken  if  their  chosen  food  is  not  plentiful. 

During  2  years  and  more  the  captive  from  Oregon  ate  all  the 
grasshoppers  of  any  species  he  could  get,  up  to  20  individuals  a  day, 
also  crickets  of  many  species,  mole  crickets,  wild  and  domestic  cock- 
roaches, katydids,  cicadas  and  their  pupae,  dragonflies,  flies  and  fly 
larvae  and  pupae,  hornets,  ant  eggs  and  larvae,  beetles  of  almost 
every  species  offered  including  many  large  hard-shelled  species,  May 
beetles,  snap  beetles,  lady  beetles,  cotton-bollweevils  and  other 
weevils,  potato  beetles,  and  such  larvae  as  are  commonly  called 
"  grub  worms  ",  "  cutworms  ",  "  corn  worms  ",  and  "  wireworms  ",  a 
great  variety  of  moths  and  butterflies  and  their  larvae,  and  cater- 
pillars of  the  smooth  kinds.  He  would  eat  angleworms  but  did  not 
care  much  for  them.  He  was  very  fond  of  scorpions,  especially  the 
large  fat  ones  in  southern  Arizona,  where  he  spent  one  winter,  and 
also  of  the  large  praying  mantis  there.  He  refused  ants,  myriapods, 
blister  beetles,  hairy  and  spiny  caterpillars,  and  slugs. 

Lizards  and  salamanders  were  killed  and  eaten  but  were  not  much 
relished. 

He  killed  and  ate  white-footed  mice,  house  mice,  pocket  mice,  and 
meadow  mice,  enjoying  especially  the  newly  born  young  meadow 
mice.  Some  of  the  mice  killed  were  approximately  of  his  own  size 
and  were  nearly  eaten  in  one  night.  The  meat  of  larger  animals, 
such  as  chipmunks,  ground  squirrels,  and  kangaroo  rats,  and  of  small 
birds,  and  even  of  a  phalarope  and  a  prairie  falcon,  was  eaten,  also 
beef,  mutton,  chicken,  or  any  meat  offered.  If  fresh  meat  was  not 
available,  he  would  eat  cooked  meat  of  almost  any  kind,  and  de- 
lighted in  a  chop  bone  to  gnaw,  putting  his  feet  on  it  and  tearing  at 
it  much  as  would  a  little  dog  on  a  large  bone.  Later,  when  from 
lack  of  his  favorite  foods  he  was  fed  mainly  on  rolled  oats,  sun- 
flower seed,  and  hempseed,  he  grew  fat  and  lazy  and  lost  his  appetite 
and  much  of  his  hunting  spirit.  When  given  the  freedom  of  the 
kitchen  every  night  for  a  month  or  more,  he  cleaned  out  the  cock- 
roaches until  no  more  could  be  found  except  a  few  that  lived  on  the 
shelves  and  did  not  come  down  to  the  floor. 
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Economic  status. — So  far  as  known  the  habits  of  these  mice  are 
mainly  beneficial  to  man  in  the  agricultural  field,  not  only  in  destroy- 
ing insects,  but  in  keeping  down  the  abundance  of  other  rodents. 
Undoubtedly  some  of  the  insects  eaten  are  of  predatory  and  beneficial 
species,  but  the  check  on  abundance  would  be  greatest  in  the  numer- 
ous and  usually  most  destructive  species,  such  as  grasshoppers, 
crickets,  cockroaches,  beetles,  and  beetle  larvae.  Some  of  the  most 
abundant  predatory  species,  such  as  ants  and  myriapods,  are  re- 
jected by  them,  and  others  do  not  commonly  come  within  their  reach. 
The  number  of  adult  mice  they  are  able  to  capture  is  probably  not 
great,  but  their  fondness  for  young  mice  would  indicate  that  these 
might  furnish  a  considerable  item  of  their  summer  diet. 

The  possibility  of  using  them  in  gardens,  greenhouses,  cellars,  or 
other  restricted  areas  to  control  insect  pests  has  been  considered  but 
not  demonstrated. 

Their  destruction  of  ground-dwelling  and  burrowing  insects 
locally  may  be  almost  equal  to  that  of  the  birds  on  insect  life  above- 
ground. 

PEROMYSCUS    MANICULATUS    GAMBELII    (Baied) 

Gambel's  Deer  Mouse;  White-footed  Mouse;  Meko-ka  of  the  Klamath 

(C.  H.  M.) 


Hesperomys  gambelii  Baird,  Mamm.  North  Amer.,  p.  464,  1857. 

Type. — Collected  at  Monterey,  Calif.,  by  W.  P.  Trowbridge  about  1854. 

General  characters. — Size  medium  (pi.  32,  B)  ;  tail  less  than  half  of  total 
length ;  ears  smaller  than  in  rubidus,  colors  paler.  In  summer,  adults,  upper 
parts  light  cinnamon  brown ; 
top  of  tail  the  same;  feet, 
lower  parts,  and  lower  half  of 
tail  white  or  whitish.  Im- 
mature, slaty  gray  above, 
whitish  below.  Colors  bright- 
est in  winter. 

Measurements.  —  Average 
of  a  series  of  typical  adults: 
Total  length,  159  mm ;  tail, 
72;   foot,  20;   ear    (dry),   15. 

Distribution  and  habi- 
tat. —  This  is  a  widely 
distributed  form,  ranging 
from  Baja  California  to 
central  Washington  and 
covering  most  of  Oregon 
east  of  the  Cascades,  as 
well  as  the  less  heavily 
timbered  part  of  the  Cascade  Range,  and  the  upper  Rogue  River  Val- 
ley from  Grants  Pass  to  Ashland  and  across  to  the  Klamath  country 
(fig.  35).  Its  place  is  taken  in  the  southeastern  corner  of  the  State 
by  P.  m.  sonoriensis,  and  in  the  northeastern  corner  by  P.  m.  arte- 
misiae.  It  belongs  to  the  more  open,  semiarid  area  lying  back  from 
the  humid  coast  region  and  reaching  to  the  edges  of  the  more  arid 
interior.  As  it  is  mainly  a  color  variety  of  its  group,  humidity, 
light,  and  shade  determine  its  range,  rather  than  altitude  and  life- 
zone  factors.     Specimens  taken  from  sea  level  to  timber  line  have 


Figure  '65. 


-Range  of  Peromyscua  maniculatus  gam- 
belii in  Oregon. 
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essentially  the  same  characters.  Open  timber  and  brush  land  are  its 
main  habitat. 

General  habits. — These  mice  adapt  themselves  to  all  sorts  of  cover 
and  conditions,  from  meadows,  grassland,  sagebrush,  chaparral,  open 
coniferous  and  deciduous  forests,  to  rocks,  cliffs,  and  earth  banks — 
wherever  they  obtain  safe  homes  and  a  food  supply.  Generally  they 
are  the  most  abundant  mammal  found  within  their  range,  causing 
much  annoyance  to  collectors  by  filling  traps  set  for  other  more  desir- 
able specimens.  Even  out  in  the  sagebrush  country  they  are  often 
numerous  where  there  is  growth  enough  to  hide  them  from  owls. 
Many  live  in  burrows  in  the  ground,  usually  those  of  pocket  gophers 
or  other  rodents,  borrowed  for  the  occasion,  but  rarely  dug  for 
themselves. 

Breeding  habits. — The  females  have  normally  3'  pairs  of  mammae — 
2  inguinal  and  1  pair  of  pectoral — on  4  widely  separated  mammary 
glands.  The  young  are  usually  4  to  6  in  number,  but  in  rare  instances 
as  many  as  8  or  9.  They  are  born  at  all  times  of  the  year,  but  mostly 
during  the  spring  and  summer  months,  and  in  some  cases  probably 
several  litters  are  produced  during  the  year.  The  rate  of  reproduc- 
tion depends  in  these  as  in  other  mammals  on  the  nature  and  abun- 
dance of  their  food  supply. 

Food  habits. — Seeds  constitute  their  principal  food,  including 
almost  every  available  kind,  from  acorns  and  hazelnuts  down  to  the 
smallest  seeds  of  grass  and  many  other  tiny  plants.  Berries  and 
berry  seeds  are  often  eaten,  also  a  little  green  foliage,  and  many 
insects  and  probably  insect  eggs.  Almost  every  kind  of  food  is 
acceptable  to  them,  and  in  camp  stores  they  sometimes  do  slight 
mischief. 

Economic  status. — Although  exceedingly  quick  at  running  and 
dodging  and  skillful  at  climbing  and  hiding,  still  these  little  mice 
are  an  important  article  of  diet  for  bobcats,  foxes,  coyotes,  skunks, 
badgers,  marten,  mink,  and  weasels.  Next  to  the  meadow  mice  they 
probably  feed  more  owls  than  any  other  mammal  of  their  area,  and 
their  abundance  and  scarcity  have  a  direct  relation  to  the  numbers  of 
their  enemies.  While  their  destruction  of  insects  may  be  of  benefit 
to  vegetation  in  general  and  to  some  cultivated  crops,  their  con- 
sumption of  seeds  must  in  some  cases,  and  especially  in  semiarid 
areas,  serve  as  a  serious  check  to  the  reseeding  of  the  vegetation,  and 
even  to  reforestation  by  many  of  the  trees  that  scatter  edible  seeds. 
The  potential  damage  by  a  great  number  of  these  mice  could  be 
heavy,  but  their  hosts  of  enemies  generally  keep  a  fair  balance  of 
abundance  and  prevent  serious  losses. 

The  mice  are  easily  poisoned  or  trapped,  but  it  is  generally  better 
economy  to  protect  such  of  their  enemies  as  are  otherwise  harmless 
and  leave  the  mice  to  natural  control. 

PEROMYSCUS  MANICULATUS  RUBIDTJS  Osgood 

Ruddy  Deer  Mouse;  Western  Woods  Mouse;   White-footed  Mouse 

Peromyscus  oreas  ruhidus  Osgood,  Biol.  Soc.  Wash.  Proc.  14 :  193,  1901. 
Peromyscus  perimekurus  Elliot,  Field  Columb.  Mus.  Pub.  74,  Zool.  Ser.  3 :  156, 
1903.     Type  from  Gold  Beach,  Oreg. 

Type.— Collected  at  Mendocino  City,  Calif.,  by  J.  Alden  Loring  in  1897. 
General  characters. — Large  for  the  maniculatus  group,  tail  about  as  long  or 
longer  than  head  and  body,  slender,  not  crested;  ears  medium,  nearly  naked; 
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mustaches  long,  reaching  tips  of  ears ;  fur  in  summer  close  and  dense,  in  winter 
longer  and  softer.  Color  of  adults  in  summer,  upper  parts  rich  cinnamon 
brown,  more  or  less  darkened  with  dusky  hairs ;  top  of  tail  dusky  brown ;  feet 
and  whole  lower  parts  and  lower  half  of  tail  white  or  whitish ;  in  winter 
slightly  brighter  colored ;  immature,  plumbeous  above,  whitish  below. 

Measurements. — Average  of  several  typical  adults  :  Total  length,  193  mm ;  tail, 
96;  foot,  21.5;  ear  (dry),  16.  Adult  male  from  Lagunitas,  Calif.:  Total  length, 
178  mm  ;  tail,  85 ;  foot,  22 ;  ear,  from  notch,  18.     Weight,  21.6  g. 

Distribution  and  habitat. — This  very  dark  colored  form  of  the 
white-footed  mouse  inhabits  the  coast  region  from  San  Francisco 
Bay,  Calif.,  to  the  Columbia  River,  and  east  in  Oregon  to  the  west 
slope  of  the  Cascades,  except  in  the  upper  Rogue  River  Valley  (fig. 
36).  It  is  mainly  an  inhabitant  of  dense  forest  or  chaparral  in  a 
humid  climate. 

General  habits. — Whatever  is  known  of  the  habits  of  these  little 
forest  dwellers  has  been  chiefly  gathered  by  collectors  who  find  them 
in  the  morning  rounds  of 
their  trap  lines,  usually 
on  or  under  old  logs,  on 
stumps,  in  old  camps  or 
houses  in  the  woods,  or 
among  broken  rocks. 
Sometimes,  however,  they 
are  caught  in  traps  set 
under  low  vegetation, 
in  the  marshes,  or  even 
among  driftwood  on  the 
ocean  beaches.  While 
primarily  woods  mice,  as 
often  called,  they  are  able 
to  adapt  themselves  to  al- 
most any  habitat  afford- 
ing cover  and  a  food  sup- 
ply. To  what  extent  they 
climb  the  tall  forest  trees  is  not  well  known,  but  they  are  good 
climbers  and  are  often  caught  well  up  on  the  branches  and  trunks 
of  trees,  or  in  the  hollows  of  trunks  where  they  frequently  make 
their  nests.  In  many  cases  also  they  build  their  nests  under  or  in 
the  great  fleeces  of  moss  that  drape  the  trees  in  the  coastal  forests. 

The  mice  are  so  strictly  nocturnal  as  to  be  rarely  seen  except 
when  caught  in  traps  or  occasionally  surprised  :n  their  nests  in 
camps  or  buildings.  They  can  see  fairly  well  in  the  daytime,  but 
their  large,  dark  eyes  are  better  adapted  to  the  night. 

They  do  not  accumulate  fat  or  hibernate  for  winter  and  are  active 
all  the  year. 

Breeding  habits. — In  this  group  the  females  have  3  pairs  of  mam- 
mae— 2  inguinal  and  1  pectoral — on  4  widely  separated  glands.  The 
young,  as  shown  by  sets  of  embryos  usually  number  4  to  6,  but  on 
rare  occasions  as  many  as  8  or  9.  They  are  found  at  all  times  of 
year,  but  mostly  from  March  to  October.  There  are  a  few  records  of 
embryos  noted  in  December,  January,  and  February.  Under  favor- 
able conditions  of  food  and  protection  several  litters  may  be  pro- 
duced in  a  year,  but  under  unfavorable  conditions  there  may  be  none. 
Usually  the  mice  are  common  but  not  present  in  great  numbers. 


Figure  36. — Range  of  three  subspecies  of  deer  mice  in 
Oregon  :  1,  Peromyscus  maniculatus  rubidus ;  2,  P. 
m.  sonoriensisj  3,  P.  m.  artemisiae. 
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Food  habits. — Their  food  consists  chiefly  of  seeds  of  a  great  variety 
of  plants,  but  some  fruit  and  insects  are  occasionally  found  in  their 
stomachs.  Acorns,  hazelnuts,  and  many  hard  nutlets  and  seeds  are 
cut  into  and  the  kernels  eaten.  Some  berries  are  eaten,  seeds  and  all, 
while  others  are  gathered  for  the  seeds  alone.  Occasionally  a  few 
seeds  are  found  in  the  inside  cheek  pouches,  which  open  into  the 
mouth  and  are  lined  with  mucous  membrane,  and  in  case  of  an 
unusual  food  supply  such  as  a  sack  of  grain  these  elastic  checks  are 
used  to  good  advantage  in  carrying  and  storing  up  food  for  future 
use. 

Economic  status. — In  their  native  forests  these  little  animals  have 
little  economic  significance,  merely  doing  their  share  in  the  con- 
sumption of  seeds,  some  of  which  might  otherwise  grow.  In  fields 
and  meadows  they  may  at  times  take  a  small  toll  of  the  seeds,  grain, 
and  small  fruits,  but  in  such  places  are  kept  well  reduced  in  numbers 
by  the  small  owls  and  nocturnal  carnivores.  In  newly  built  camps 
and  houses  in  cleared  forest  areas,  they  are  sometimes  troublesome 
for  a  time,  but  are  easily  caught  or  driven  away.  Without  the  con- 
trol rendered  by  their  natural  enemies  they  might  locally  become  so 
numerous  as  to  be  seriously  destructive  to  crops,  but  generally  they 
are  so  few  as  to  be  of  little  consequence.  As  food  for  fur-bearing  ani- 
mals they  have  some  value  in  the  economy  of  forest  wildlife. 

PEROMYSCUS  MANICULATUS  SONORIENSIS   (Le  Conte) 
Sonoran  Deer  Mouse;  Pomaze  of  the  Piute 

He$p[eromys]  sonoriensis  Le  Conte,  Acad.  Nat.  Sci.  Phila.  Proc.  6:413,  1853. 

Type. — Collected  at  Santa  Cruz,  Sonora,  Mexico,  by  J.  H.  Clark  in  1851. 

General  characters. — Size  about  as  in  gambelii  but  tail  relatively  shorter, 
colors  much  paler.  Adults  in  summer,  upper  parts  ochraceous  buff  to  pale 
tawny ;  upper  surface  of  tail  slightly  darker  than  back ;  feet  and  lower  parts 
and  lower  surface  of  tail  white  or  whitish.     Immature,  light  ashy  gray. 

Measurements. — Average  of  several  typical  adults :  Total  length,  166  mm ; 
tail,  75;  foot,  20.7;  ear  (dry),  16.4.  Adult  female  from  Malheur  Lake,  Oreg. : 
Total  length,  165  mm;  tail,  60;  foot,  20;  ear  (fresh),  18.     Weight,  24.0  g. 

Distribution  and  habitat. — These  mice  occupy  the  extremely  arid 
parts  of  the  Great  Basin  and  interior  desert  region  from  southeastern 
Oregon  and  southern  Idaho  to  Sonora  and  Baja  California,  in  both 
Upper  and  Lower  Sonoran  Zones  (fig.  36).  Specimens  from  the 
Alvord,  Malheur,  and  Snake  River  Valleys  are  approximately  typical 
sonoriensis,  although  no  sharp  line  can  be  drawn  between  them  and 
gambelii  or  artemisiae,  and  overlapping  variants  occur  within  the 
range  of  each. 

The  Sonoran  deer  mice  are  common  and  often  abundant  through- 
out the  desert  country,  among  rocks,  in  the  brushy  and  meadow  bot- 
toms along  streams,  and  throughout  the  sagebrush  generally.  They 
occupy  every  vacant  house  or  building,  and  even  some  that  are  not 
vacant,  and  are  generally  the  most  abundant  rodent  of  the  region. 
They  fill  the  traps  set  for  other  animals  in  almost  every  kind  of 
situation,  even  out  in  the  open  spaces  between  the  sagebrush,  where 
they  are  at  considerable  distance  from  cover.  In  most  cases  their 
homes  are  in  underground  cavities,  often  in  the  burrows  abandoned 
by  pocket  gophers  or  other  burrowing  rodents.    Among  rocks  or  in 
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buildings,  they  find  dark  corners  or  cavities  for  their  homes  and 
nests. 

General  habits. — On  the  south  shore  of  Lake  Malheur  many  of  these 
mice  were  caught  in  tin-can  traps  set  among  the  sage  bushes  and  kept 
alive  for  study.  They  were  timid  and  nervous  and  so  quick  that  they 
were  not  easily  handled.  At  night  they  would  explore  the  house  and 
move  their  nests  from  one  box  to  another,  or  into  the  desk  drawers, 
making  beautiful  bowls  of  cotton  to  sleep  in  through  the  daylight 
hours.  They  were  thoroughly  nocturnal,  being  rarely  seen  in  day- 
time, except  when  disturbed.  Two  placed  in  the  cage  with  a  tame 
grasshopper  mouse  were  promptly  killed  and  eaten,  but  a  third  was 
adopted  as  a  brother  and  proved  an  acceptable  bedfellow  on  cold 
nights,  especially  as  he  built  a  much  better  nest  than  Onychonvys 
ever  did.  They  lived  on  friendly  terms  for  a  couple  of  weeks  until 
camp  was  moved,  when  the  deer  mouse  was  returned  to  his  home 
in  the  sagebrush. 

In  the  warden's  cabin  at  Voltage  several  of  these  mice  were  trapped 
in  the  storeroom  where  they  lived,  nibbling  the  food  but  doing  little 
real  damage.  They  were  easily  caught  in  traps,  being  never  so  sly 
and  persistent  as  the  house  mice. 

Breeding  habits. — The  young,  generally  4  to  6  to  the  litter,  and 
rarely  as  many  as  8  or  9,  are  born  at  all  seasons  of  the  year,  but 
mostly  during  the  spring  and  summer  months.  Breeding  seems  to  be 
very  irregular,  although  in  some  cases  there  are  evidently  several 
litters  a  year. 

Food  habits. — In  the  open  desert  country  the  food  of  this  mouse 
consists  largely  of  seeds,  berries,  and  insects,  at  times  being  com- 
posed chiefly  of  the  little  caterpillars  that  become  numerous  on 
the  sagebrush.  These  animals  are  always  eager  for  the  rolled  oats 
used  as  trap  bait.  They  also  take  bread  or  bacon  or  almost  any 
food  materials  that  they  have  access  to,  and  it  is  often  necessary 
in  camp  to  keep  the  grub  box  securely  fastened. 

Economic  status. — These  mice  occasionally  do  slight  mischief  in 
camps  or  buildings,  especially  those  newly  located  in  the  brush  or 
near  rocks,  and  in  some  cases  they  eat  or  carry  away  an  appreciable 
amount  of  grain  from  the  edges  of  fields.  In  the  desert  region  Avhere 
they  abound  and  where  at  best  plant  growth  is  restricted,  their 
consumption  of  seeds  and  sprouting  plants  may  have  a  serious  effect 
on  reproduction  of  vegetation,  an  important  problem  requiring  care- 
ful study. 

PEROMYSCUS  MANICULATUS  ARTEMISIAE    (Rhoads) 

Sagebrush  Deer  Mouse 

Sitomys  amerioanus  artemisiae  Rhoads,  Acad.  Nat.  Sci.  Phila.  Proa,  p.  260,  1894. 

Type. — Collected  at  Ashcroft,  British  Columbia,  by  S.  N.  Rhoads,  in  1892. 

General  characters. — About  the  same  size  as  (jambelii  but  colors  slightly 
darker;  smaller  and  lighter-colored  and  shorter-tailed  than  rubidus.  Adults 
in  summer,  upper  parts  light  cinnamon  brown  or  ochraceous  brown,  slightly 
darkened  by  dusky  hairs ;  feet,  lower  parts,  and  lower  surface  of  tail  white  or 
whitish.    Immature,  slaty  gray  or  dark  ochraceous  gray. 

Measurements. — Average  of  a  series  of  typical  adults :  Total  length,  167  mm ; 
tail,  75;  foot,  20.5;  ear  (dry),  16. 
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Distribution  and  habitat. — This  form  ranges  widely  over  south- 
ern British  Columbia,  western  Montana,  and  northern  Idaho,  and 
extends  into  northeastern  Oregon  in  the  Blue  Mountain  section  (fig. 
36).  While  found  mainly  in  the  Transition  Zone  in  this  area,  iti 
seems  to  have  no  zone  limits  but  ranges  from  the  lowest  valleys 
to  timber  line  on  the  mountains.  These  mice  are  more  partial  to 
a  forest  and  brush  country  but  adapt  themselves  to  almost  any 
habitat. 

General  habits. — In  habits  they  show  no  well-marked  differences 
from  Gambel's  mouse,  occupying  as  does  that  form  the  open 
timbered  area  and  brushy  country,  including  the  sagebrush  from 
which  their  name  is  taken.  In  the  early  settlement  of  the  Blue 
Mountains  they  were  often  troublesome  in  camps  and  new  buildings 
in  the  timber,  and  even  in  1916,  in  a  forest  ranger's  cabin  near 
Sheep  Creek  on  the  Wenaha  Forest  they  kept  running  over  the 
writer  all  night  and  making  a  great  racket  in  the  cabin.  The  grub 
box  was  lined  with  tin  and  the  pantry  well  screened,  however,  so 
they  could  do  no  serious  mischief. 

In  food  and  breeding  habits  they  are  practically  identical  with 
gambelii,  and  their  economic  status  is  essentially  the  same. 

PEROMYSCUS   CRINITUS   CRINITUS    (Meeeiam) 
Idaho  Canyon  Mouse 

Hespcromys  crinitus  Merriam,  North  Anier.  Fauna  No.  5,  p.  53,  1891. 

Type. — Collected  at  Shoshone  Falls,  Snake  River  Canyon,  Idaho,  by  Merriam 

and  Bailey,  in  1890. 

General  characters. — A  rather  small,  slender,  silky-furred  mouse  with  long, 

hairy   tail,   medium   large,   very   thin,   and  nearly   naked   ears,   mostly   naked 

soles,  and  only  four  mam- 
mae. Upper  parts  of  adults 
dull — dark  buffy  gray  with  a 
touch  of  rich  buff  along  sides ; 
top  of  tail  dark  brown  or 
blackish ;  feet,  lower  parts, 
and  lower  half  of  tail  white 
or  whitish.  Immature,  ashy 
or  slaty  gray  over  upper 
parts. 

Measurements. — Average  of 
typical  adults :  Total  length, 
176  mm;  tail,  95;  foot,  20; 
ear  (dry),  16. 

Distribution  and  habi- 
tat.— These  beautiful  lit- 
tle mice  are  found  in  the 
Great  Basin  area  of  Ne- 
vada, Utah,  Idaho,  and 
Oregon  wherever  deep  canyons  and  lava-rock  cliffs  and  rimrocks 
afford  their  favorite  habitat  in  arid  Upper  Sonoran  Zone  (fig.  37). 
In  Oregon  they  are  found  in  the  Snake,  Malheur,  and  Deschutes 
River  Valleys  wherever  there  are  suitable  cliffs. 

General  habits. — Rock,  cliff,  and  canyon  dwellers,  these  silky  little 
mice  must  be  expert  climbers  among  and  over  the  rocks.  Their 
long,  well-haired,  and  almost  bushy  tails  undoubtedly  serve  to 
steady  and  balance  them  on  lofty  walls,  or  to  guide  and  steer  them 


Figure  37. — Range  of  the  silky  cliff  mouse,  Peromys- 
cus  crinitus  crinitus,  in  Oregon. 
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in  long  leaps  through  the  air.  Their  real  homes  are  back  in  cracks 
and  little  caverns  of  the  cliffs,  where  their  tiny  tracks  show  on  dusty 
shelves,  and  where  traps  baited  with  rolled  oats  get  a  few  speci- 
mens. They  seem  never  to  be  numerous  and  are  very  local  in  dis- 
tribution. They  are  caught  only  at  night  and,  like  other  members 
of  the  genus,  seem  to  be  closely  nocturnal. 

Breeding  habits. — The  females  have  but  2  pairs  of  mammae,  all 
close  together  on  1  pair  of  mammary  glands  well  back  on  the  abdo- 
men. The  usual  number  of  young  is  probably  2  or  4  as  in  other 
members  of  the  group  and  the  slow  rate  of  reproduction  may  well 
account  for  the  rarity  of  the  species. 

Food  habits. — Little  shells  and  husks  of  a  great  variety  of  seeds 
scattered  along  their  rocky  shelves  in  well-hidden  holes  of  the  rocks 
show  the  general  nature  of  their  food.  Hackberry  shells  are  often 
found,  and  chaff  from  grass  seeds  and  bits  of  wild  currant  and 
rose  seeds  under  the  bushes  at  the  foot  of  cliffs  give  some  clue  to 
their  diet.  The  stomach  contents  show  mainly  a  white  dough  from 
well-masticated  seeds  with  occasional  traces  of  insects.  Rolled  oats 
is  a  favorite  bait,  but  almost  any  grains  or  seeds  are  eaten,  also 
bread,  meat,  or  other  of  our  standard  foods. 

Economic  status. — In  their  cliffs  and  canyons  these  mice  fill  a 
niche  at  present  unoccupied  by  man  and  only  in  rare  cases  can 
they  be  considered  in  any  way  harmful. 

PEROMYSCUS  TRUEI  GILBERTI   (Allen) 
Gilbert's  White-footed  Mouse 

Sitomys  ffilberti  Allen,  Anier.  Mus.  Nat.  Hist.  Bull.  5 :  188,  1898. 

Type. — Collected  in  Bear  Valley,  San  Benito  County,  Calif.,  by  C.  H.  Gilbert 
and  W.  W.  Price  in  1893. 

General  characters. — Large ; 
ears  very  large  and  nearly 
naked ;  tail  about  balf  of  to- 
tal lengtb,  long  haired  at  tip. 
Skull  long  and  narrow  with 
especially  long  rostrum  ;  mam- 
mae in  three  pairs.  Adults, 
upper  parts  dark  rich  cinna- 
mon, considerably  darkened 
over  back  by  dusky;  top  of 
tail  brownish  black ;  feet, 
lower  parts,  and  lower  half  of 
tail  whitish.  Immature,  dark 
plumbeous  over   upper  parts. 

Measurements. — Average  of 
a  series  of  typical  adults : 
Total  length,  200  mm;  tail, 
98;   foot,  24;   ear    (dry),   20. 


Distribution    and    habi-      Figdr?   38.— Range   of  Gilbert's   and   Preble's   white- 
,     ,        -ni  j. l  ■    j.      ■  tooted    mice    in    Oregon :   1,    Peromyscus    truei   ail- 

tat. — .brom      the     interior  berti;  2,  P.   t.  preblci.     Type  locality  circled. 

valleys  of   California 

these  big-eared  mice  extend  northward  from  the  Klamath  River 
Valley  into  the  Rogue  River  Valley,  where  specimens  have  been  taken 
at  Grants  Pass,  Grants  Peak,  Galice,  Brownsboro,  and  Briggs  Creek 
(fig.  38) .  They  occupy  Upper  Sonoran  Zone,  generally  in  open  forest, 
chaparral,  or  cliff  country. 
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General  habits. — Generally  these  mice  are  cliff,  tree,  or  log  dwellers : 
but  specimens  are  often  obtained  in  traps  set  on  the  ground  under 
dense  chaparral  at  considerable  distance  from  their  real  homes,  and 
during  the  dry  season  they  may  even  occupy  old  burrows  of  pocket 
gophers  and  ground  squirrels.  More  often,  however,  they  are  caught 
among  the  rocks,  on  or  under  old  logs,  or  at  the  base  of  some  old 
hollow  tree. 

They  are  strictly  nocturnal  and  rarely  seen,  except  when  caught  in 
traps  or  driven  out  of  their  nests.  Occasionally  they  come  into  cabins 
or  houses  in  or  near  the  woods  and  make  some  racket  at  night,  but 
they  are  rarely  so  common  as  to  be  much  noticed. 

Breeding  habits. — The  mammae  of  the  females  are  arranged  in 
2  pairs  of  inguinal  and  1  pair  of  pectoral,  and  the  number  of  embryos 
found  in  breeding  females  is  usually  2  to  4  with  a  probable  maximum 
number  of  6. 

Food  habits. — Like  others  of  the  genus  they  live  mainly  on  seeds, 
nuts,  berries,  and  a  few  insects,  are  eager  for  rolled  oats  and  other 
grains  used  as  trap  bait,  and  probably  have  as  varied  a  diet  as  other 
white-footed  mice. 

Economic  status. — Not  common,  and  rarely  found  in  cultivated  or 
inhabited  areas  these  mice  can  do  little  damage.  The  seeds  that 
they  consume  may  have  some  slight  effect  on  reforestation,  but  gen- 
erally they  are  not  in  a  real  forest  country  and  their  effect  on 
chaparral  could  not  be  of  much  consequence.  They  would  well  repay 
closer  study  in  regard  to  the  function  and  development  of  the  very 
unusual  ears. 

PEROMYSCUS  TRUEI  PREBLEI,  Subspecies  novum 

Preble's  White-footed  Mouse 

Type. — Male  adult,  no.  78660,  U.  S.  Natl.  Mus.,  Biological  Survey  collection, 
from  Crooked  River,  20  miles  southeast  of  Prineville,  Oreg.,  collected  June 
28,  1896,  by  E.  A.  Preble.     Original  number,  1079. 

General  characters. — Considerably  smaller  than  gilberti  and  slightly  smaller 
than  typical  truei;  ears  relatively  larger  than  in  gilberti,  almost  naked ;  tail 
long  and  hairy  at  tip;  skull  smaller  with  relatively  shorter  rostrum  and  wider 
braincase  than  in  gilberti,  lighter  and  slenderer  than  in  truei.  Color,  upper 
parts  of  adults  dull  buffy  gray  with  a  touch  of  rich  fulvous  on  shoulders  and 
cheeks ;  top  of  tail  brownish  black ;  feet,  lower  parts,  and  lower  half  of  tail 
white.    Immature,  light  ashy  gray  over  upper  parts. 

Measurements. — Type:  Total  length,  175  mm;  tail,  86;  foot,  23;  ear  (dry), 
20.  Topotype,  male  adult,  173 ;  82 ;  23 ;  20.  A  young  adult  male  from  Warm 
Springs,  166 ;  80 ;  23 ;  20.  Skull  of  type :  Basal  length,  24 ;  nasals,  9.8 ;  width  of 
braincase,  13 ;  length  of  upper  molar  series,  4. 

Distribution  and  habitat. — This  form  of  the  truei  group  is  known 
from  2  specimens  taken  by  Preble  at  an  overnight  camp  on  Crooked 
River,  20  miles  southeast  of  Prineville  in  1896,  3  in  the  Jewett  col- 
lection and  1  in  the  Gabrielson  collection  from  Prineville,  and  1  taken 
by  Jewett  near  Warm  Springs  in  the  Deschutes  Valley  in  1915  (fig. 
38).  Undoubtedly  they  occupy  the  high  basaltic  cliffs  all  along 
the  deep  canyons  of  the  Crooked  and  Deschutes  Rivers,  but  there  is 
little  probability  of  any  direct  connection  in  range  at  the  present 
time  with  either  truei  or  gilberti. 
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General  habits. — At  both  localities  where  specimens  were  taken 
they  were  caught  at  the  base  of  cliffs  or  canyon  walls.  This  would 
indicate  habits  more  nearly  like  those  of  truei,  which  is  largely  a 
cliff  dweller,  than  like  the  timber  and  brush-loving  gilherti. 

REITHRODONTOMYS  MEGALOTIS  MEGALOTIS  (Baibd) 

Desert  Harvest  Mouse 

ReUhrodon  megalotis  Baird,  Mammals  North  Amer.,  p.  451,  1S57. 
Reithrodontomys  megalotis  nigrescens  Howell,  North  Amer.  Fauna  No.  36,  p.  32, 
1914.     Type  from  Payette,  Idaho. 

Type. — Collected  in  northeast  corner  of  Sonora  near  San  Luis  Spring,  N.  Mex., 
by  O.  B.  R.  Kennerly,  in  1855. 

General  diameters. — Slight- 
ly smaller  and  paler  colored 
than  the  common  house 
mouse,  with  longer  and  softer 
fur  and  whiter  lower  parts, 
with  deeply  grooved  upper 
incisorg,  terete,  well-haired 
tail,  and  hairy  ears.  Color, 
upper  parts  buffy  gray,  paler 
on  the  sides ;  lower  parts, 
feet,  and  lower  half  of  tail 
white  or  whitish. 

Measurements. — Average  of 
several  typical  adults :  Total 
length,  140  mm  ;  tail,  71 ;  foot, 
17.6;  ear  (dry),  12  to  13. 

Distribution  and  habi- 
tat.— These  mice  show 
surprisingly  little  varia- 
tion over  a  range  extend- 
ing from  central  Mexico  up  through  the  interior  desert  country  to 
eastern  Oregon  and  southeastern  Washington  (fig.  39).  They  prac- 
tically fill  the  dry  Upper  Sonoran  Zone  area  of  Oregon  east  of  the 
Cascades  wherever  there  is  enough  moisture  for  a  good  growth  of 
vegetation.  They  are  partial  to  marshes,  meadows,  ditch  banks,  or 
the  borders  of  irrigated  fields.  Often  they  are  locally  abundant  in 
suitable  situations,  but  over  the  dryer  parts  of  the  region  they  are 
entirely  absent. 

General  habits. — These  little  harvest  mice  are  mainly  ground 
dwellers,  making  their  little  roadways  over  the  surface  of  the  ground 
under  cover  of  growing  or  fallen  vegetation,  and  living  in  grass 
nests,  on  or  under  the  surface  of  the  ground.  They  make  tiny  bur- 
rows, but  seem  to  spend  much  of  their  time  in  their  runways  or  in  the 
nearby  vegetation  searching  for  choice  bits  of  food.  They  are 
active  all  winter,  and  seem  to  be  almost  as  diurnal  as  nocturnal,  often 
getting  into  traps  during  the  daytime  and  occasionally  seen  darting 
through  their  runways. 

Breeding  habits. — The  females  have  normally  3  pairs  of  mam- 
mae— 2  inguinal  on  2  large  mammary  glands  and  1  pectoral  on  a  pair 
of  smaller  glands.  The  young,  as  indicated  by  sets  of  embryos,  are 
usually  4  to  6.  They  seem  to  be  found  at  all  seasons  except  mid- 
winter in  the  North,  and  evidently  several  litters  are  raised  in  a 
season. 


Figure  39. — Range  of  the  two  subspecies  of  harvest 
mice  in  Oregon :  1,  Reithrodontomys  megalotis 
longicaudus ;  2,  R.  m.  megalotis. 
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Food  habits. — About  all  that  is  known  of  their  food  is  from  exami- 
nation of  the  stomachs,  which  usually  contain  a  combination  of  green 
vegetation,  seeds,  or  grain.  Grass  stems  are  found  cut  in  short  sec- 
tions on  their  feeding  grounds,  and  their  abundance  in  and  around 
alfalfa  fields  would  imply  a  fondness  for  the  green  leaves  and  tender 
shoots  of  these  plants.  They  are  always  eager  for  rolled  oats  used 
as  trap  bait,  and  their  very  small  stomachs  indicate  a  diet  of  rich 
food,  more  seeds  than  green  vegetation. 

Economic  status. — Too  small  and  well  hidden  to  be  much  noticed, 
these  little  harvesters  of  the  meadows  often  become  very  numerous 
in  the  most  fertile  fields  and  meadows,  where  they  take  a  small  toll 
of  the  forage  and  a  share  of  the  seeds.  Their  depredations  seem 
never  to  be  noticed,  but  added  to  those  of  several  other  species  of 
rodents  help  to  swell  the  total  of  serious  losses. 

Clean  fields,  meadows,  ditch  banks,  and  borders  would  leave  them 
exposed  to  overhead  enemies  and  be  by  far  the  most  economical  and 
effective  method  of  preventing  their  overabundance  and  possible 
mischief. 

REITHRODONTOMYS  MEGALOTIS  LONGICAUDUS  (Baird) 
California  Harvest  Mouse 

Reithro&on  longlcauda  Baird,  Mammals  North  Airier.,  p.  451,  1857. 

Type  locality. — Fixed  at  Petaluma,  Calif.  No  type  designated.  Type  series 
collected  by  E.  Samuels  in  1856. 

General  characters. — Size,  color,  and  general  appearance  much  as  in  the  com- 
mon house  mouse,  but  structural  characters  widely  different ;  upper  incisors 
deeply  grooved ;  tail  well  haired  and  not  tapering  noticeably ;  ears  larger  and 
more  hairy.  Upper  parts  rich  buffy  brown,  darkened  with  dusky  along  median 
line  of  back  and  clearing  to  buffy  orange  along  sides ;  feet,  lower  half  of  tail, 
belly,  and  chin  light  gray  or  whitish ;  breast  buffy  orange. 

Measurements. — Average  of  a  series  of  typical  adults :  Total  length,  139  mm ; 
tail,  73;  foot,  17;  ear  (dry),  12. 

Distribution  and  habitat. — From  a  range  covering  practically  the 
whole  of  western  California  these  little  mouselike  rodents  extend  into 
southern  Oregon  in  the  upper  Rogue  River  Valley  (fig.  39).  There 
are  specimens  from  Grants  Pass,  Slate  Creek  (20  miles  southwest  of 
Grants  Pass),  and  Ashland.  They  undoubtedly  occupy  the  whole  of 
the  upper  Rogue  River  Valley  and  connect  in  range  with  those  of  the 
Klamath  Valley  over  the  low  ridge  east  of  the  Siskiyou  Mountains 
and  grade  toward  the  paler  megalotis  in  the  Klamath  Lake  basin. 
They  are  mainly  in  Upper  Sonoran  Zone. 

General  habits. — Usually  these  little  animals  are  found  in 
meadows,  on  grassy  or  weedy  uplands,  or  along  weedy  fence  rows 
bordering  fields.  In  dry  seasons  they  gather  on  the  low  moist 
grounds,  and  even  in  wet  marshes,  but  with  the  fall  rains  spread  out 
over  higher  country.  They  live  as  do  the  meadow  mice  under  the 
protecting  cover  of  dense  vegetation  and  make  tiny  runways  over 
the  ground  and  numerous  little  burrows  below  the  surface.  Their 
nests  are  usually  placed  on  the  surface  of  the  ground,  neat  little 
balls  of  grass  with  soft  lining. 

Breeding  habits. — The  females  have  normally  3  pairs  of  mammae — 
2  inguinal  and  1  pectoral — on  4  distinct  mamary  glands.    The  young, 
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as  shown  by  embryos,  usually  number  4  to  6.  There  are  records  of 
embryos  in  specimens  taken  in  almost  every  month  of  the  year,  and  it 
seems  probable  that  several  litters  may  be  produced  in  a  year  by 
each  female. 

Food  habits. — Like  many  other  rodents,  they  live  on  partly  green 
vegetation,  grass,  and  other  plants,  and  the  seeds  of  grass  and  other 
grains.  Their  little  stomachs  often  show  mainly  green  food  and 
again  mainly  the  white  starchy  dough  of  seeds. 

Economic  status. — A  small  quantity  of  grass,  other  forage  plants, 
and  seeds  are  consumed  by  these  little  animals,  which  added  to  that 
taken  by  numerous  other  rodents  causes  a  serious  loss  each  year  to 
the  farmers. 


CLETHRIONOMYS  CALIFORNICUS  CALIFORNICUS    (Mebriam) 
California  Red-backed  Mouse 

Evotomys  califomicus  Merriam,  North  Amer.  Fauna  No.  4,  p.  26,  1890. 

Ti/pe.— Collected  at  Eureka,  Calif.,  by  T.  S.  Palmer,  in  1890. 

General  characters.  —  The 
compact  form,  short  legs, 
small  tail,  and  long  fur  that 
partly  conceals  the  ears,  gives 
the  red-backs  much  the  ap- 
pearance of  meadow  mice,  to 
which  they  are  related  as  a 
subfamily.  This  is  one  of  the 
large,  dark-colored,  long- 
tailed  forms  in  which  the  red 
of  the  back  is  much  obscured 
or  sometimes  wholly  con- 
cealed by  black.  Color  of 
adults,  deep  chestnut  over  the 
back,  much  obscured  by  dusky 
hairs ;  sides  dark  buffy  gray ; 
belly  buffy  or  ochraceous  over 
dark  underfur;  toes  white  or 
whitish ;  tail  indistinctly  bi- 
coloi\  dusky  above,  whitish 
below.  Young  much  darker, 
sometimes  almost  black. 

Measurements. — Average  of  typical  adults:  Total  length,  165  mm;  tail,  53; 
foot,  20.5;  ear  (dry),  10. 

Distribution  and  habitat. — The  coastal  area  of  western  Oregon 
and  northwestern  California,  mainly  in  heavy  forests  of  humid 
Transition  Zone  (fig.  40). 

General  habits. — This  is  a  scarce  or  rarely  collected  species,  repre- 
sented in  Oregon  by  specimens  from  only  four  localities — Astoria, 
Yaquina  Bay,  Wells,  and  Oregon  City.  The  animals  live  mainly  on 
the  ground,  and  are  generally  caught  under  old  logs  in  the  woods. 

They  feed  largely  on  green  vegetation,  grass,  seeds,  and  various 
small  plants.  They  are  eager  for  rolled  oats  or  any  kind  of  grain 
used  for  trap  bait. 

Little  is  known  of  their  breeding  or  other  habits. 


Figure  40. — Range  of  the  four  forms  of  red-backed 
mice  in  Oregon:  1,  Clethrionomys  califomicus  cali- 
fomicus ;  2,  C.  c.  obsourus;  3,  C.  c.  mazama;  4, 
C.   gapperi   saturatus.     Type    localities    circled. 
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CLETHRIONOMYS  CALIFORNICUS  OBSCURUS   (Merriam) 

Dusky  Red-backed  Mouse 

Evotomys  obscurus  Merriam,  Biol.  Soc.  Wash.  Proc.  11 :  72,  1897. 

y^/pe.— Collected  at  Prospect,  upper  Rogue  River  Valley,  Oreg.,  by  Edward  A. 
Preble  in  1896. 

General  characters. — This  is  a  smaller,  lighter  colored  interior  form  of  cali- 
fornicus,  with  red  of  back  less  obscured.  Back  of  adults  light  chestnut  brown, 
not  much  obscured  by  black  hairs;  sides  dull  buffy  gray;  belly  buffy  gray; 
feet  whitish  or  gray  with  whitish  toes ;  tail  but  slightly  bicolor.  Young  darker, 
duller,  and  more  plumbeous. 

Measurements. — Average  of  typical  adults :  Total  length,  144  mm ;  tail,  44.5 ; 
foot,  18.2;  ear  (dry),  10. 

Distribution  and  habitat. — These  rather  dull-colored  little  rodents 
are  shown  by  the  present  series  of  specimens  to  be  intermediate  be- 
tween calif  omicus  and  mazama,  not  only  in  characters  but  in  distri- 
bution, occupying  the  more  open  Transition  Zone  valleys  between  the 
heavy  timber  of  the  humid  Coast  Ranges  and  the  Canadian  Zone 
forests  of  the  Cascades,  and  extending  from  northern  California  up 
through  the  edges  of  the  Rogue,  Umpqua,  and  Willamette  _  River 
Valleys  in  Oregon  (fig.  40).  They  are  generally  found  in  the 
woods  under  old  logs  or  stumps  or  dense  vegetation  in  either  wet  or 
dry  situations. 

General  habits. — Apparently  little  is  known  to  distinguish  the 
habits  of  these  from  calif  amicus,  except  that  they  are  generally  in 
less  dark  and  gloomy  forests.  At  the  type  locality,  Prospect,  on  the 
upper  waters  of  Rogue  River,  Preble  took  two  specimens  in  damp 
mossy  and  grassy  places  near  the  river.  At  Grants  Pass,  Streator 
took  one  under  a  log  in  the  edge  of  the  woods  back  a  mile  from 
town,  and  in  the  Siskiyou  Mountains,  Hollister  trapped  a  few  in 
damp  fir  forests  and  one  in  a  mountain  beaver  runway.  At  the  west 
base  of  Mount  Jefferson,  Loring  took  a  series  of  specimens  under 
logs,  stumps,  brush  heaps,  and  rocks  in  the  dry  woods  at  some  dis- 
tance from  streams,  using  rolled  oats  and  bacon  for  trap  bait. 

CLETHRIONOMYS  CALIFORNICUS  MAZAMA  (Merriam) 

Mazama  Red-backed  Mouge 

Evotomys  mazama  Merriam,  Biol.  Soc.  Wash.  Proc.  11:  71,  1897. 

Type. — Collected  at  Mount  Mazama,  south  side  of  Crater  Lake,  Oreg.,  by  C. 
Hart  Merriam  and  Vernon  Bailey.  August  15.  1896. 

General  characters. — Large,  but  smaller  than  californicus,  about  as  in  ob- 
scurus,  colors  brighter  and  clearer  than  either.  Back  of  adults  light  hazel  in 
a  fairly  well-defined  area ;  sides  light  buffy  gray ;  belly  washed  with  buffy  over 
plumbeous ;  feet  white  or  whitish ;  tail  sharply  bicolor,  sooty  above,  whitish 
below.     Young  darker,  more  plumbeous. 

Measurements. — Average  of  several  typical  adults :  Total  length,  157  mm ; 
tail,  52:  foot,  18.75;  ear  (dry),  11. 

Distribution  and  habitat. — This  is  a  boreal  mountain  form,  occupy- 
ing apparently  all  the  Canadian  Zone  area  of  the  Cascade  Mountains 
in  Oregon  and  of  Mount  Shasta  in  California,  grading  into  obscurus 
on  the  lower  slopes  (fig.  40). 

General  habits. — These  bright-colored  little  animals  are  generally 
caught  under  logs  or  around  stumps  and  hollow  trees  in  the  open 
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mountain  forests  of  pine,  spruce,  fir,  and  hemlock.  They  are  in  part 
diurnal,  and  seem  to  get  into  the  traps  about  as  much  in  daytime 
as  at  night.  Preble  saw  one  running  in  the  spruce  woods  near  Anna 
Creek  in  the  early  afternoon.  In  this,  as  in  many  other  habits,  they 
resemble  the  common  meadow  mice,  except  that  they  rarely  make 
runways. 

They  feed  mainly  on  green  vegetation  and  seeds,  the  contents  of 
the  stomachs  usually  being  dominated  by  green  pulp  of  grass  and 
other  plants.  They  are  always  eager  for  rolled  oats,  which  are  gen- 
erally used  for  trap  bait. 

There  seems  to  be  only  one  record  of  breeding  for  this  subspecies, 
a  female  taken  near  the  Three  Sisters,  July  19,  containing  4  well- 
developed  embryos;  but  the  females  have  4  pairs  of  mammae — 2 
inguinal  and  2  pectoral — and  like  other  forms  of  the  genus  the  young 
probably  vary  from  4  to  8  in  a  litter. 

Their  abundance  and  scarcity  probably  depend  on  the  extent  to 
which  they  furnish  food  for  the  smaller  carnivores  and  birds  of  prey. 

CLETHRIONOMYS    GAPPERI    SATURATUS    (Rhoads) 
British  Columbia  Red-backed  Mouse 

Evotomys  gapperi  saturatus  Rhoads,  Acad.  Nat.  Sci.  Phila.  Proa,  p.  284,  1894. 

Type. — Collected  at  Nelson,  British  Columbia,  by  Samuel  N.  Rhoads,  in  1892. 

General  characters. — Size  about  the  same  as  mazama,  but  of  the  shorter  tailed, 
brighter  colored  gapperi  group.  Whole  back  of  adults  bright  chestnut,  with 
scarce  a  trace  of  black-tipped  hairs ;  sides  buffy  gray,  belly  washed  with 
whitish  or  very  pale  buffy ;  feet  and  lower  surface  of  tail  whitish  or  light  gray. 
Young  duller  and  darker  colored. 

Measurements. — Average  of  several  typical  adults:  Total  length  149  mm; 
tail,  45;  foot,  18.2;  ear  (dry),  12. 

Distribution  and  habitat. — From  a  wide  range  over  British  Colum- 
bia, Washington,  and  northern  Idaho,  this  form  of  the  eastern  group 
of  red-backed  mice  comes  into  northeastern  Oregon  in  the  Blue 
Mountain  section,  filling  the  Canadian  Zone  and  coming  down  cold 
slopes  and  gulches  into  what  seems  to  be  Transition  (fig.  40). 

General  habits. — They  are  forest  dwellers,  but  in  Oregon  are  found 
mainly  in  the  open  pine  and  spruce  forests  of  the  Rocky  Mountain 
type,  living  around  the  trees  and  logs  and  under  cover  of  low  vegeta- 
tion in  the  driest  parts  of  the  forest  as  well  as  along  streams  and  the 
edges  of  meadows.  They  are  to  a  great  extent  diurnal,  and  where 
abundant  are  often  seen  in  the  daytime,  running  over  the  ground  or 
on  logs,  and  occasionally  up  the  trunks  of  trees.  They  have  larger 
eyes  and  ears,  and  are  much  more  active  and  keen,  than  the  meadow 
mice  and  less  restricted  to  cover  and  runways.  In  fact  they  rarely 
make  noticeable  runways  but  burrow  under  the  mellow  surface  of 
the  woods  earth  and  leaves,  and  in  part  live  in  hollow  logs  and  trees 
or  under  loose  bark  of  logs. 

Occasionally  they  are  as  abundant  as  meadow  mice  and  are  the 
most  abundant  animal  of  their  habitat.  At  Sled  Springs,  25  miles 
north  of  Enterprise,  in  April  and  May  1919,  Cantwell  reported  them 
taken  every  day  in  75  percent  of  his  traps,  and  in  several  of  the 
traps  1  every  day  for  a  period  of  10  days.  More  often,  however, 
they  are  rather  scarce  and  very  irregular  in  distribution,  seeming  to 
find  existence  possible  only  where  there  is  especially  favorable  cover. 
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The  females  have  2  pairs  of  inguinal  and  2  of  pectoral  mammae, 
and  the  young,  as  shown  by  embryos,  are  usually  4  to  6.  Probably  8 
is  the  maximum  number,  as  occasionally  recorded  in  related  forms. 

Their  stomachs  are  usually  filled  with  green  pulp,  and  many  bits 
of  cut  grass  and  small  plants,  cut  and  drawn  under  cover  to  be  eaten 
in  safety,  are  found  under  the  logs  where  they  feed.  Traces  of  grass 
and  other  plant  seeds  are  also  found  in  the  stomachs,  and  rolled  oats 
or  other  grains  are  eagerly  taken  as  trap  bait. 

Very  little  mischief  can  be  ascribed  to  these  beautiful  little  forest 
dwellers,  and  their  value  as  food  for  fur-bearing  mammals  may  well 
overbalance  any  destruction  of  vegetation. 

PHENACOMYS  LONGICAUDUS  True 


Ked  Tree  Mouse 

Phenacomys  longicaudus  True,  U.  S.  Natl.  Mus.  Proc.  13:  303,  1890. 

Type. — Collected  at  Marshfield,  Coos  County,  Oreg.,  by  Aurelius  Todd,  in 
1890. 

General  characters. — Next  to  the  largest  of  the  genus ;  tail  hairy,  about  as 
long  as  body  without  head;  legs  short,  toes  long,  and  claws  sharp  and  well 
curved;  eyes  small;  ears  low,  nearly  concealed  in  fur;  fur  long,  fine,  and 
soft;  upper  parts  uniform  light  rusty  or  cinnamon  rufous;  lower  parts  washed 
with  buffy  white  over  plumbeous  underfur ;  tail  dark  brown  or  blackish  above 
and  below. 

Measurements. — Average  of  5  adult  females :  Total  length,  182  mm ;  tail,  73 ; 
foot,  21;  ear  (dry),  11.     Weight,  27  g  (A.  B.  Howell,  1926,  p.  5.2). 

Distribution  and  habi- 
tat. —  Specimens  of  the 
red  tree  mouse  have  been 
taken  in  western  Oregon 
at  or  near  Marshfield, 
Coos  County;  Port  Or- 
ford,  Lobster  Creek,  and 
Agness,  in  Curry  Coun- 
ty; Salt  Creek,  north  of 
Bybee  Springs,  in  Jack- 
son County ;  Meadow, 
Eugene,  and  Mabel,  in 
Lane  County;  and  near 
Marmot,  i  n  Clackjamas 
County  (fig.  41).  The 
animals  or  their  unmis- 
takable nests  (pi.  33) 
have  been  reported  on  the 
Coquille  River,  in  Coos  County;  on  Elm  Creek  and  at  Melrose,  in 
Douglas  County ;  on  the  Willamette,  at  Cottage  Grove,  and  at  Vida, 
in  Lane  County;  on  the  upper  Clackamas  River,  in  Clackamas 
County;  and  near  Bonneville,  in  Multnomah  County. 

These  localities  indicate  a  range  over  most  of  the  timbered  parts 
of  western  Oregon,  from  the  foothills  to  the  coast,  unless,  as  seems 
probable,  its  place  is  taken  west  of  the  Willamette  Valley  by  the 
darker  colored  dusky  tree  mouse.  To  the  south  the  species  ranges 
down  the  timbered  coast  region  of  northwestern  California  as  far 
as  Mendocino  County. 


Figure  41. — Range  of  four  forms  of  the  genus  Phe- 
nacomys in  Oregon:  1,  Phenacomys  silvicola;  2, 
P.  longicaudus;  3,  P.  intermedins  intermedius;  4, 
P.   i.   olympicus.     Type  localities   circled. 
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With  their  homes  in  the  treetops,  they  naturally  occupy  only  the 
areas  of  extensive  forest  or  areas  of  recently  isolated  forest.  They 
are  found  mainly  in  the  branches  of  Douglas  fir,  but  occasionally 
also  in  Sitka  spruce  and  grand  fir.  A  few  years  ago  they  were  con- 
sidered one  of  the  rarest  mammals  in  North  America,  known  only 
from  two  specimens,  but  when  their  tree-dwelling  habits  became 
known,  they  were  found  to  be  common  over  a  wide  extent  of  country 
and  are  now  better  known  than  most  of  the  small  mammals. 

History. — The  red  tree  mouse  was  first  made  known  to  science 
by  its  discoverer,  Aurelius  Todd,  of  Eugene,  Oreg.,  when  he  sent  a 
specimen  to  the  National  Museum  in  1890.  It  was  collected  near 
Marshfield,  in  August,  and  was  described  in  the  Proceedings  of 
the  United  States  National  Museum  of  November  of  the  same  year, 
by  F.  W.  True,  curator  of  mammals,  with  a  letter  from  Todd  giving 
the  first  information  regarding  the  habits  of  the  species.  For  sev- 
eral years  he  had  known  of  them  in  southern  Douglas  County  and 
knew  of  their  tree-dwelling  habits,  but  the  type  from  Marshfield, 
Coos  County,  was  the  second  specimen  he  had  seen.  Their  nests 
on  the  branches  of  the  Douglas  spruce  had  been  found  in  consid- 
erable numbers  not  only  in  Douglas,  Coos,  and  Curry  Counties,  but 
in  Lane  County,  a  considerable  range  being  thus  indicated  in  this 
first  account  of  the  species. 

In  1907  William  Bebb,  of  Los  Angeles,  Calif.,  showed  several 
specimens  that  he  had  taken  the  previous  year  at  a  lumber  camp  near 
Marmot,  Oreg.  When  the  tall  Douglas  spruce  trees  were  felled  for 
lumber  these  mice  were  found  stunned  or  killed  by  the  crashing  of 
their  nests,  often  located  100  feet  up  in  the  treetops. 

In  1914  Alfred  Shelton,  while  at  the  University  of  Oregon,  secured 
two  specimens  of  this  rare  mouse  and  learned  to  recognize  their  bulky 
nests  in  the  treetops.  He  found  the  nests  on  Spencer  Butte,  and 
together  he  and  the  writer  alternately  climbed  a  lot  of  tall  trees  and 
examined  many  nests  but  secured  only  one  of  the  mice  at  that  time. 

In  1917  Jewett  found  them  abundant  along  the  lower  Rogue  River 
Valley  in  Curry  County,  where  their  bulky  nests  were  seen  in  the 
spruce  trees  from  15  to  80  feet  above  the  ground.  He  secured  a 
couple  of  the  mice  alive  but  they  failed  to  survive  a  long,  hard  pack 
trip. 

Meanwhile  the  tree  mice  had  been  found  in  several  places  in  north- 
western California  and  very  carefully  studied  by  H.  E.  Wilder, 
Walter  P.  Taylor,  and  A.  B.  Howell,  so  at  present  few  of  our  small 
native  mammals  are  better  known. 

In  July  1927  a  piece  of  dried  skin  with  the  unmistakable  red  fur 
of  the  tree  mouse  was  picked  up  by  Jewett,  who  was  on  his  way  up 
Salt  Creek  in  northwestern  Jackson  County,  which  establishes  a  new 
locality  record  in  the  Rogue  River  Valley. 

General  habits. — These  mice  are  well  named,  for,  so  far  as  known, 
they  live  almost  entirely  in  the  treetops,  often  at  a  height  of  100 
feet  or  more  from  the  ground.  In  young  forests,  of  low  branching 
trees  they  are  sometimes  found  on  lower  branches,  but  in  old  forests 
of  tall  trees  they  are  generally  60,  80,  or  100  feet  up  in  the  green 
branches,  where  they  travel  freely  from  treetop  to  treetop.  They 
climb  well,  although  not  rapidly,  and  follow  the  slender  branches 
with  ease  and  security,  the  long  and  well-haired  tail  serving  some- 
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what  the  function  of  a  squirrel's  bushy  tail  in  enabling  them  to  keep 
their  balance.  . 

In  California  Wilder  has  discovered  several  of  the  males  living  m 
burrows  under  logs  and  woodpiles  on  the  ground  under  the  trees 
where  their  food  is  obtained,  but  this  is  where  they  live  in  compara- 
tively low  trees  with  nests  in  the  branches  often  not  far  above  the 
ground.  In  Oregon  the  mice  have  not  as  yet  been  found  on  the 
ground,  although  tracks  in  snow  at  the  base  of  the  trees  were  thought 
by  Todd  to  have  been  made  by  tree  mice.  Hundreds  of  traps  set  on 
the  ground  on  logs  and  low  branches  have  failed  to  secure  any  speci- 
mens, but  this  may  in  part  be  due  to  the  fact  that  the  mice  refuse 
the  ordinary  trap  baits  used. 

The  nests  of  the  tree  mice  are  of  various  sizes  from  the  new  or 
freshly  built  nests  of  the  males,  the  size  of  ordinary  mouse  nests,  to 
the  old  breeding  nests  in  large  trees  that  have  been  used  and  built 
up  for  many  years  until  they  attain  the  size  of  a  peck  or  half -bushel 
measure.  In  fact,  some  would  apparently  fill  a  bushel  basket  and 
have  the  appearance  of  permanent  houses  on  as  elaborate  a  scale  as 
a  wood  rat  or  muskrat  house.  The  smaller  nests  are  often  well  out 
on  the  branches  away  from  the  trunks  and  at  first  are  a  mass  of  clean 
dry  twigs  and  leaf  fibers  with  a  hollow  cavity  inside  where  the  mouse 
sleeps  and  eats  the  leaves  from  fresh  green  twigs  brought  in  nightly 
for  food.  The  nests  are  largely  built  up  from  the  leaf  fibers  left  as 
food  refuse  and  slowly  grow  in  size  and  solidity,  those  on  firm  and 
broad  foundations  eventually  becoming  large  and  solid,  while  those 
in  young  timber  are  smaller  and  fresher  in  appearance.  The  nests 
built  high  up  on  large  limbs  or  forks  of  old  trees,  60  to  100  feet  from 
the  ground,  are  the  oldest  and  largest.  They  are  usually  close  to 
the  trunk  and  in  some  cases  surround  the  tree  trunk  and  rest  on  a 
whorl  of  5  or  7  limbs. 

These  large  structures  are  really  houses,  containing  in  some  cases 
as  many  as  five  nests  in  excavated  cavities  connected  by  burrows  or 
tunnels,  winding  spirally  up  and  down  through  the  mass  and  open- 
ing out  on  the  top  of  the  supporting  branches  or  close  to  the  tree 
trunk.  The  main  mass  of  these  old  houses  consists  of  packed  and 
settled  leaf  fibers  and  twigs  with  which  the  mouse  pellets  of  years 
have  become  compacted  into  an  earthy  mass  more  or  less  solid  and 
substantial.  There  is  no  reason  why  one  of  these  houses  should  not 
continue  for  hundreds  of  years,  or  as  long  as  the  tree  lives,  and  some 
already  have  the  appearance  of  great  age.  Usually  they  are  rounded 
above  and  more  or  less  dome  shaped  and  apparently  shed  water  dur- 
ing the  rainy  season  and  keep  the  inmates  dry  and  comfortable. 

Some  of  the  larger  houses  have  been  started  on  old  hawks'  or 
squirrels'  nests  as  shown  by  large  sticks  at  the  base  which  the  mice 
could  not  have  brought  together.  Such  strong  foundations  have 
undoubtedly  been  a  factor  in  the  size  and  endurance  of  the  tree 
mouse  houses. 

When  the  house  is  disturbed  the  mice  usually  slip  out  quietly  along 
the  branches  or  up  the  trunk  of  the  tree  and  if  possible  escape  to  the 
next  tree,  but  they  rarely  come  down  the  trunk  to  the  ground  unless 
forced  to.  They  run  slowly  but  securely  along  the  tops  of  the 
branches  and  from  one  tree  to  another  over  the  interlacing  tips,  hid- 
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Red  Tree  Mouse. 
Mother  and  two  young  in  an  opened  nest  on  spruce  bough  (photograph  by  A.  Brazier  Howell). 
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Common  Meadow  Mouse  of  Eastern  Oregon. 
A,  Live  mouse  in  captivity  at  Malheur  Lake;  B,  from  a  drawing  by  Kako  Morita. 
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ing  among  the  leaves  or  against  the  trunks  of  trees  or  in  the  forks  of 
the  branches. 

Breeding  habits. — The  females  have  but  2  pairs  of  mammae,  on 
the  posterior  part  of  the  belly.  Sets  of  1,  2,  and  3  embryos  have 
been  noted  in  those  taken  for  specimens.  Four  is  probably  the  nor- 
mal maximum  number  of  young  for  fully  adult  females,  about  half 
the  number  of  most  microtines.  On  September  14  Jewett  took  a 
female  in  Curry  County  that  contained  3  embryos,  and  Shelton  took 
2  young  from  a  nest  on  Spencer  Butte  near  Eugene  on  February  21. 
In  California,  Wilder  found  young  in  the  nests  in  January  and  Feb- 
ruary, and  Taylor  records  young  found  in  the  nests  at  Mendocino 
City  on  July  15  and  17  and  half-grown  young  in  Humboldt  County 
in  July  (1915,  p.  151).  From  these  dates  it  would  seem  that  breed- 
ing may  occur  at  any  time  of  year,  but  it  is  probable,  as  believed 
by  Wilder  and  Clay,  who  have  had  unusual  opportunity  for  observ- 
ing these  mice,  that  the  main  breeding  season  is  from  early  spring 
until  late  summer. 

Howell  found  the  young  at  birth  in  about  the  same  helpless  and 
primitive  condition  as  young  meadow  mice,  but  with  the  difference 
that  the  eyes  did  not  open  until  the  young  were  19  days  old  and  that 
they  showed  no  inclination  to  leave  the  nest  until  29  days  old.  For 
the  first  2  weeks  they  were  generally  found  attached  to  the  mother's 
teats,  and  when  the  family  was  disturbed  the  young  clung  so  tightly 
that  she  would  drag  them  all  around  the  cage  and  could  even  be 
lifted  if  one  took  hold  of  one  of  the  young.  This  habit  and  the  slow 
development  of  the  young  are  excellent  adaptations  for  the  protec- 
tion of  arboreal  species.  The  slow  development  is  almost  squirrel- 
like, and  the  small  number  of  young  in  a  litter  in  comparison  with 
ground-dwelling  microtines  is  paralleled  by  the  corresponding  con- 
ditions in  the  tree  squirrels  as  compared  to  the  large  litters  of  ground 
squirrels. 

Food  habits.— -The  stomach  and  intestines  of  one  collected  near 
Eugene  were  full  of  the  green  pulp  of  Douglas  fir  leaves,  and  the  fresh 
pellets  in  numerous  other  nests  examined  in  that  part  of  Oregon  were 
all  of  pure  green  material,  indicating  that  their  food  was  all,  or 
mainly,  derived  from  these  leaves.  None  of  the  rolled  oats  placed  in 
their  nests  or  on  the  feeding  platforms  was  eaten,  and  no  trace  of 
food  other  than  the  millions  of  leaf  fibers  containing  in  some  cases 
the  central  vascular  bundles  and  in  others  the  marginal  resin  ducts 
were  found  on  or  around  the  houses.  Apparently  the  animals  are 
active  throughout  the  year  and  a  permanent  supply  of  their  ever- 
green leaves  is  always  available. 

Howell  in  a  careful  study  of  their  food  habits  in  captivity  could 
not  induce  them  to  eat  anything  but  the  leaves  of  conifers,  of  which 
Douglas  fir  was  preferred.  Grand  fir  {Abies  grandis)  was  also 
eaten,  as  well  as  the  leaves  of  the  large  cone  fir  (Pseud  otsuga 
macrocarpa) ,  of  an  exotic  fir  from  the  Caucasus  (Abies  nordman- 
niana),  and  of  the  deodar  cedar  (Cedrus  deodara). 

Their  usual  method  of  feeding  is  to  cut  off  the  terminal  twigs  of 
green  branches  and  eat  the  leaves  or  carry  them  to  the  nest  or  house 
each  night  to  provide  enough  to  last  through  the  day,  placing  them 
within  easy  reach  of  the  nest.  These  are  eaten  at  frequent  intervals 
as  determined  by  Howell,  averaging  about  100  leaves  an  hour  for 
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both  night  and  day,  or  about  2,400  Douglas  fir  leaves  weighing 
about  18  g  in  24  hours. 

Normally  these  green  leaves  must  furnish  both  food  and  moisture 
as  the  mice  refused  water  except  when  forced  to  eat  dried  leaves. 

Economic  status. — In  a  large  number  of  tree  nests  examined  in 
Oregon  no  trace  of  injury  to  the  trees  or  foliage  was  found  and  no 
complaints  of  injury  have  been  reported.  It  is  possible  that  the  tree 
mice  may  have  a  slight  value  as  food  for  martens  and  fishers,  the 
two  species  of  tree-climbing  fur-bearing  animals  of  the  region,  and 
they  have  certainly  added  a  feature  of  living  interest  to  these  mag- 
nificent forests  of  the  Pacific  slope. 

PHENACOMYS  SILVICOLA  A.  B.  Howell 

Dusky  Teee  Mouse 

Phenacomys  silvicolus  A.  B.  Howell,  Jour.  Mammal.  2 :  98,  1921. 
Phenacomys  silvicola  Miller,  U.  S.  Natl.  Mus.  Bull.  128 :  400,  1923. 

Type. — Collected  5  miles  southeast  of  Tillamook,  Oreg.,  by  Peter  P.  Walker, 
October  25,  1916  (collection  of  Alex  Walker). 

General  characters. — Slightly  larger  and  much  darker  than  Phenacomys 
longicaudus  but  with  the  same  general  proportions  of  total  length,  tail  and  foot, 
the  same  hairy  tail  and  long  soft  fur;  ears  small,  not  projecting  much  beyond 
the  fur ;  skull  long,  narrow,  ridged,  and  with  heavy  molar  teeth.  Color  dark 
brown ;  upper  parts  sayal  brown  of  Ridgway,  the  long  hairs  sparsely  tipped  with 
black ;  lower  parts  washed  with  whitish ;  nose  dusky ;  tail  blackish ;  feet  dark 
gray. 

Measurements. — Total  length,  191  mm;  tail,  81;  foot,  22;  ear  (dry),  10. 

Distribution  and  habitat. — The  type  was  found  dead  on  a  log  on 
a  ridge  covered  with  first-growth  Douglas  fir  near  Tillamook  (fig. 
41).  Other  specimens  from  near  the  type  locality  were  later  col- 
lected by  Alex  Walker,  and  one  other  adult  and  four  young  were 
taken  by  H.  M.  Wight  from  a  nest  in  a  tree  near  Corvallis. 

The  limits  of  its  range  remain  to  be  established.  At  present  it  is 
one  of  the  rarest  and  most  interesting  of  Oregon  mammals,  present- 
ing problems  to  baffle  as  well  as  tempt  the  most  daring  naturalists. 

Walker  contributes  the  following  notes : 

The  type  specimen  of  Phenacomys  silvicola  was  taken  near  Tillamook,  Ore- 
gon, October  25,  1916,  and  remained  unique  until  1924  when  a  female  and 
four  small  young  were  taken  from  a  nest  in  a  tree  near  Corvallis,  Oregon,  and 
recorded  by  H.  M.  Wight  (Journ.  of  Mammalogy,  vol.  6,  p.  282,  1925).  I  am 
now  able  to  record  two  more  specimens  of  this  rare  species. 

On  February  1,  1926,  my  brother,  Peter  P.  Walker,  who  secured  the  type  of 
Phenacomys  silvicola,  presented  me  with  another  specimen  in  the  flesh,  taken 
6  miles  south  of  Tillamook  under  the  following  circumstances.  Employees  of 
the  Coates  Driving  and  Boom  Co.,  in  the  course  of  their  logging  operations, 
removed  by  blasting  a  hemlock  snag  about  2  feet  in  diameter  and  20  feet  high. 
Quite  a  hole  was  blown  in  the  earth  under  the  stump,  and  immediately  after 
the  blast  workmen  saw  4  or  5  mice  in  this  excavation.  My  brother,  who  was 
employed  by  the  company,  captured  one  of  the  mice  but  the  others  escaped. 
Fragments  of  what  was  unquestionably  the  nest  were  noted  at  the  time.  On 
the  following  day  I  visited  the  place  but  the  shattered  pieces  of  the  snag  had 
been  removed  and  no  trace  of  the  nest  could  be  seen.  However,  while  examin- 
ing the  debris  in  the  pit,  the  somewhat  mangled  remains  of  another  tree  mouse 
was  found,  this  one  undoubtedly  having  been  killed  by  the  blast. 

On  examination  the  hemlock  snag  was  found  to  be  hollow,  and  the  cavity, 
though  small,  extended  the  entire  length.  Now  from  the  fact  that  immediately 
after  the  explosion  several  of  the  mice  were  noted  alive  in  the  pit,  it  is  ap- 
parent that  they  must  either  have  had  a  nest  underneath  the  stump,  or,  as 
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seems  more  probable,  low  down  in  the  cavity,  and  not,  as  in  the  case  of  the  only 
other  nest  of  this  species  that  has  been  discovered,  on,  or  in,  the  broken-off 
top  of  the  snag.  The  snag  stood  on  a  hillside,  and  the  surrounding  country  was 
very  rugged  and  clothed  with  first  growth  Douglas  fir  and  hemlock  of  largei 
size.  In  the  immediate  vicinity  of  the  place  where  the  mice  were  taken  the  tim- 
ber, which  was  exclusively  hemlock,  had  recently  been  cut  and  still  lay  upon  the 
ground. 

The  first  of  the  two  specimens  here  recorded  was  a  male,  and  the  measure- 
ments are:  total  length,  177  mm.;  tail  vertebrae,  71;  hind  foot,  22.5.  The  other, 
a  female,  measured:  174;  71;  22.  This,  I  am  informed  by  Mr.  A.  B.  Howell, 
is  the  first  time  that  a  fully  adult  pair  of  either  species  of  tree  mouse  has 
been  found  in  one  nest.     (1928,  p.  254.) 

At  later  dates,  March  4  and  June  1,  1929,  live  dusky  tree  mice 
were  captured  not  far  from  Tillamook  and  kept  by  Alex  Walker 
for  some  time  in  captivity  and  much  information  on  their  habits 
obtained.  He  found  them  in  nests  usually  40  to  50  feet  from  the 
ground  in  Sitka  spruces,  but  one  only  15  feet  up  in  a  hemlock  tree. 
None  was  over  a  foot  in  diameter,  all  were  placed  on  the  branches 
close  to  the  tree  trunks  and  made  of  branch  tips  and  food  refuse. 

Walker  says  further: 

It  is  probable  that  the  habits  of  this  species  do  not  differ  greatly  from  those 
of  Phenacomys  longicauda.  My  captive  specimen  proved  very  gentle  and  was 
often  given  the  liberty  of  a  large  hemlock  bough  where  it  seemed  perfectly 
happy  and  at  home,  running  back  and  forth  and  out  to  the  tips  of  the  smallest 
branches,  occasionally  stopping  to  cut  off  a  twig  and  eat  it  on  the  spot.  Though 
sure-footed  it  was  extremely  cautious  and  never  attempted  to  leap  from  one 
branch  to  another  in  the  manner  of  other  mammalian  dwellers  of  the  tree  tops. 
Often  it  would  dangle  by  one  hind  foot  from  a  tiny  twig  at  the  end  of  the 
branch,  only  to  recover  itself  if  another  branch  could  not  be  reached  with  its 
fore  feet. 

Experiments  in  feeding  convince  me  that  it  is  utterly  futile  to  attempt 
the  trapping  of  these  mice  by  the  use  of  bait.  Rolled  oats,  meat  and  other 
such  materials  used  for  bait  were  completely  ignored  by  my  specimen,  as 
were  plants  and  parts  of  the  foliage  of  deciduous  shrubs  and  trees  commonly 
found  in  the  woods.  A  few  clover  leaves  were  eaten  on  one  occasion,  but  an 
acquired  fondness  for  apples  constituted  the  only  real  departure  from  a  straight 
diet  of  conifer  leaves.  Hemlock  was  preferred  at  all  times  and  neither  spruce 
nor  fir  would  be  touched  when  hemlock  was  available,  though  they  were  eaten 
at  other  times.  In  season,  the  tender  new  growth  at  the  ends  of  the  branches 
of  the  evergreens  mentioned  seemed  to  be  particularly  appreciated  and  was 
taken  in  preference  to  the  older  leaves.  As  previously  noted,  hemlock  twigs 
were  found  on  the  nest  examined  in  the  hemlock  tree  and  only  spruce  twigs  on 
the  nests  in  spruce  trees.  It  seems  probable  that  the  young  are  fed  entirely 
on  the  twigs  of  the  tree  in  which  they  live  and  when  fully  grown  still  have  a 
decided  preference  for  the  same  kind  of  food.  My  captive  animal  was  provided 
with  a  dish  of  water,  which  it  rarely  touched,  and  then  only  in  an  awkward 
sort  of  way  as  though  it  had  not  yet  learned  to  drink.  A  small  wad  of  moss 
saturated  with  water  was  readily  accepted,  however,  and  this  led  to  the  use  of  a 
water  soaked  sponge  in  the  cage  until  the  animal  learned  to  eat  apples,  which 
seemed  to  supply  all  the  water  necessary.     (1930,  p.  233.) 

PHENACOMYS  ALBIPES  Merriam 
White-footed  Phenacomys 

Phenacomys  albipes  Merriam,  Biol.  Soc.  Wash.  Proc.  14 :  125,  1901. 

Type. — Collected  in  the  redwoods  near  Areata,  Humboldt  County,  Calif.,  by 
Walter  K.  Fisher,  May  24,  1899. 

General  characters. — Slightly  smaller  than  lonfficaudus ;  tail  almost  as  long 
relatively  but  sparsely  haired  and  sharply  bicolor ;  nails  not  much  curved,  of 
the  digging  rather  than  climbing  type;  fur  rather  short  and  smooth;  skull 
long,  narrow,  and  smooth ;  upper  parts  and  top  of  tail  snuff  brown,  darkened 
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with  black  hairs;  lower  parts  washed  with  buff;  feet  and  lower  half  of  tail 

white. 

Measurements. — An  adult  male:  Total  length,  168  mm;  tail,  62;  foot,  19;  ear 

(dry),  10. 

Distribution  and  habitat. — These  rare  mice  are  known  only  from 
a  few  adult  specimens — the  type  from  Areata,  another  specimen 
from  Orick,  and  7  from  Trinidad,  Calif.  Others  were  taken  in 
Oregon  by  Stanley  G.  Jewett  and  Alex  Walker;  1  at  Vida  on  the 
McKenzie  Kiver,  3  at  Netarts  on  the  coast  near  Tillamook,  2  at 
Blaine  in  Tillamook  County,  and  1  at  Gardiner,  Douglas  County. 
All  were  taken  in  densely  forested  areas  and  all  on  or  near  the 
ground.  The  type  was  taken  in  a  trap  set  on  an  old  rotten  log  beside 
a,  redwood  tree  near  Humboldt  Bay,  and  the  7  Trinidad  specimens 
at  the  edge  of  a  little  forest  stream.  The  Vida  specimen  was  caught 
among  rocks  under  the  bank  of  a  small  stream  flowing  through  a 
dense  forest  of  spruce  and  fir  with  an  undergrowth  of  salmonberry 
and  sword  ferns.  Those  from  Netarts  were  in  a  thicket  of  salmon- 
berry  bushes  among  the  Sitka  spruces,  and  the  Gardiner  specimen 
on  the  brushy  bank  of  a  small  stream.  All  were  taken  in  small  traps 
baited  with  rolled  oats.  Evidently  they  are  ground  dwellers  of  the 
dense  coastal  forests,  either  very  scarce  in  numbers  and  scattered  in 
distribution  or,  more  probably,  of  peculiar  habits  that  are  not  yet 
sufficiently  known  to  enable  collectors  to  locate  their  homes  or  hunt 
for  specimens  with  any  certainty  of  success. 

General  habits. — The  first  real  clue  to  habits  of  these  little  ani- 
mals was  obtained  by  A.  B.  Howell  from  the  specimens  collected 
at  Trinidad,  Calif.,  in  July  1926.  Of  the  seven  specimens  collected 
in  a  densely  shaded  gulch  under  the  redwoods,  bay,  and  maples, 
and  back  about  half  a  mile  from  the  sea,  three  full  stomachs  were 
saved  and  the  contents  examined  by  C.  C.  Sperry,  of  the  Biological 
Survey.  The  stomach  contents  showed  entirely  the  finely  masticated 
pulp  from  underground  roots  of  some  unidentified  herbaceous  plant. 
This  food  preference  may  well  explain  the  difficulty  in  securing 
specimens  and  their  rarity  in  collections,  and  when  the  plant  they 
feed  upon  is  known  they  may  be  found  to  be  a  common  and  wide- 
ranging  species. 

PHENACOMYS   INTERMEDIUS   INTERMEDIUS   Mebriam 

Mountain  Phenacomys 

Phenacomys  intermedins  Merriam,  North  Amer.  Fauna  No.  2,  p.  32,  18S9. 
Phenacomys  orophilus  Merriam,  North  Amer.  Fauna  No.  5,  p.  65,  1891.     From 
Salmon  River  Mountains,  Idaho. 

Type. — Collected  20  miles  north-northwest  of  Kamloops,  British  Columbia, 
by  Geo.  M.  Dawson,  October  2,  1888. 

General  characters. — Small;  tail  short  and  slender,  with  little  taper,  thinly 
haired ;  toes  short ;  nails  not  much  curved,  of  the  digging  type ;  ears  conspicuous 
above  fur;  fur  long  and  soft  but  not  so  fine  as  in  longicaudus ;  side  glands  of 
males  large  and  elongated,  in  front  of  hips;  skull  relatively  short  and  wide; 
upper  parts  and  top  of  tail  buffy  gray,  lower  parts  washed  with  whitish ;  feet 
and  lower  half  of  tail  whitish. 

Measurements. — Average  of  several  adults:  Total  length,  152  mm;  tail,  34; 
hind  foot,  18. 

Distribution  and  habitat. — These  obscure  little  mice  have  a  wide 
range  over  the  Rocky  Mountain  region  from  northern  British  Colum- 
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bia  to  New  Mexico,  and  into  the  Blue  Mountains  and  Cascades  of 
Oregon  (fig.  41).  In  Oregon  they  are  represented  by  specimens  from 
Wallowa  Lake  and  Aneroid  Lake  in  the  Wallowa  Mountains,  from 
north  of  Harney  in  the  Blue  Mountains,  and  from  Diamond  Lake 
and  Crater  Lake,  in  the  Cascades,  but  by  only  1  or  2  specimens  from 
a  locality.  These  localities  are  in  Canadian  and  Hudsonian  Zones, 
but  the  main  range  of  the  species  is  generally  considered  to  be  Hud- 
sonian. Beds  of  heather  and  dry  slopes  of  short  grass  are  the  more 
general  habitat,  but  any  open,  grassy  ground,  not  too  wet,  suits  their 
purpose.  They  are  rarely  found  in  the  dense  timber,  which  occupies 
most  of  Canadian  Zone,  and  for  this  reason  are  sometimes  crowded 
down  to  the  more  open  grassy  places  in  the  upper  edge  of  Transi- 
tion Zone,  but  are  more  generally  found  in  the  parks  and  meadows  of 
the  Hudsonian. 

General  habits. — Although  widely  distributed  and  doubtless  far 
more  common  than  the  scattered  records  indicate,  these  little  gray 
grass-colored  mice  are  not  well  known.  They  burrow  in  the  ground 
and  hide  under  cover  of  grass  and  heather  and  old  logs,  so  that  they 
are  rarely  seen  alive.  Those  caught  in  traps  by  collectors  indicate 
both  nocturnal  and  diurnal  activity  and  in  summer  a  mainly  under- 
ground residence  except  when  out  foraging  for  food.  As  the  spring 
snow  melts,  the  winter  nests  are  often  found  on  the  surface  of  the 
ground  where  their  trails  and  runways  have  been  covered  and  pro- 
tected by  deep  snows,  while  the  mice  ranged  for  food  over  the 
surface  of  the  ground.  Their  nests  are  made  of  fine  dry  grass, 
thick  walled  and  clean  with  soft  warm  central  cavities.  Little  heaps 
of  winter  pellets  nearby  show  good  sanitation  and  also  indicate  a 
purely  vegetable  diet. 

Breeding  habits. — The  adult  females  have  4  pairs  of  mammae — 
2  inguinal  and  2  pectoral — and  the  number  of  embryos  recorded  in 
those  taken  for  specimens  is  usually  4,  5,  or  6.  The  dates  of  these 
embryos  range  from  May  to  August,  and  it  is  probable  that  even  in 
the  short  summer  at  high  altitudes  more  than  one  litter  of  young 
may  be  raised  in  a  season. 

Food  habits. — Like  most  of  the  microtines,  they  feed  mainly  on 
green  grass  and  low  vegetation,  bark,  leaves,  twigs,  and  seeds  of 
such  plants  as  grow  in  their  vicinity,  and  are  fond  of  rolled  oats 
used  as  trap  bait.  They  usually  show  no  trace  of  fat  but  seem  to 
find  abundance  of  food  of  satisfactory  quality  at  all  seasons  of  the 
year. 

Economic  status. — While  too  small  and  scarce  and  scattered  to 
seem  to  be  of  any  serious  economic  importance,  these  little  mice  fill 
a  niche  in  the  scheme  of  adjustment  in  plant  and  animal  life  that 
may  be  of  more  importance  than  we  now  realize. 

PHENACOMYS    INTERMEDIUS    OLYMPICUS    Elliot 

Olympic  Phenacomys 

Phenacomys  olympicus  Elliot,  Field  Colunib.  Mus.  Pub.  30,  Zool.  Ser.  1 :  225, 
1899. 

Type. — Collected  at  Happy  Lake,  Olympic  Mountains,  Clallam  County,  Wash., 
at  5,000  feet  altitude,  by  D.  G.  Elliot,  August  14,  1898. 

General  characters. — Slightly  larger  than  typical  intermedins,  colors  duller 
and  darker ;  upper  parts  dark  buff y  gray  or  dusky  gray ;  lower  parts  washed 
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with  dull  buffy;  feet  and  lower  half  of  tail  whitish  in  sharp  contrast  to  the 
dark  colors  of  body. 

Measurements. — Average  of  10  adult  topotypes:  Total  length,  150  mm;  tail, 
43;  foot,  20;  ear  (dry),  13. 

Distribution  and  habitat. — This  large,  dark  form  from  the  Olym- 
pic Mountains  extends  down  the  Cascades  from  Mount  Rainier  to 
Mount  Hood  and  the  Three  Sisters  Peaks  in  Oregon  (fig.  41).  Some 
of  the  specimens  from  the  Three  Sisters  are  almost  as  large  and 
dark  as  typical  olympicus,  while  others  could  as  well  be  referred  to 
intermedins.  One  small  female  from  the  mouth  of  Davis  Creek  on 
the  Upper  Deschutes  could  be  referred  to  either  form,  while  farther 
south  at  Crater  Lake  they  are  all  clearly  referable  to  intermedins. 

MICROTUS  MONTANUS  MONTANUS  (Peale) 

Peale's  Meadow  Mouse;  Gil-wa  of  the  Klamath  (C.  H.  M.)  ;  Pa-mota  of  the 

Piute 

Arvicola  montana  Peale,  U.  S.  Explor.  Exped.,  v.  8,  Mammalogy,  p.  44,  1848. 

Type. — Collected  on  headwaters  of  Sacramento  River  near  Mount  Shasta, 
Calif.,  by  Titian  R.  Peale,  October  4,  1841. 

General  characters. — Size  medium  (pi.  34),  about  as  in  Mierotus  pennsyl- 
vanicnis;  tail  about  twice  as  long  as  hind  foot,  slightly  tapering;  hip  glands 

conspicuous  in  adult  males ; 
upper  incisors  projecting 
more  than  in  most  species ; 
color  of  upper  parts  sooty 
gray,  smoky  gray,  or  dusky, 
sometimes  blackish ;  lower 
parts  lightly  washed  with 
whitish  ;  feet  plumbeous  ;  tail 
indistinctly  bicolor,  blackish 
above,  gray  below. 

Measurements. — Average  of 
a  series  of  topotypes:  Total 
length,  175  mm ;  tail,  52 ;  foot, 
21.5;  ear  (dry),  12.  Weight 
of  adult,  but  not  large,  female, 
from  Malheur  Lake,  48  g.  Her 
measurements  in  the  flesh 
were  164  ;  39 ;  20 ;  14  mm. 


Figure   42. — Range   of   Peale's   meadow   mouse,   Mi 
crotus    montanus   montanus,    in    Oregon. 


Distribution  and  habi- 
tat. —  This  is  a  wide- 
ranging  species  in  the  Great  Basin  area  and  in  northeastern  Califor- 
nia. In  Oregon  it  occupies  almost  every  marsh,  slough,  and  stream 
valley  east  of  the  Cascades  and  south  of  the  Blue  Mountains,  in 
both  Transition  and  Upper  Sonoran  Zones.  The  mice  are  most 
abundant  in  and  around  the  large  tule  marshes,  so  extensive  in  some 
of  the  otherwise  arid  valleys  (fig.  42). 

General  habits. — These  little,  long-furred  "  woolly  bears "  of  the 
meadows  are  often  called  "moles"  or  "meadow  moles"  by  the 
ranchers  in  the  desert  country  where  no  real  moles  occur.  They  ap- 
pear to  be  black  as  they  run  through  the  grass  or  stubble  in  their 
little  roadways  over  the  surface  of  the  ground  and  keep  in  the 
shadows  of  protecting  grass  and  dense  vegetation.  They  are  rarely 
seen  except  after  the  meadows  are  mowed  and  are  most  often  sighted 
when  the  hay  is  being  hauled  or  sledded  to  the  stacks  with  buck 
rakes.     On  the  big  hay  meadows  around  Malheur  Lake  the  writer 
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caught  36  of  the  mice  alive  in  his  hands  in  a  few  minutes  by  follow- 
ing the  buck  rake,  while  the  men  were  stacking.  Usually  2  or  3  and 
sometimes  a  dozen  would  run  from  their  nests  as  a  haycock  was  slid 
from  over  them  and  in  the  confusion  they  were  easily  picked  up  and 
dropped  into  a  tin  can  until  more  than  enough  were  obtained  for 
study  of  habits  in  captivity.  Hundreds  more  could  have  been 
caught  just  as  readily.  Out  in  the  uncut  grass  and  tules  their  tiny 
roadways  were  easily  found  and  traps  set  across  them  yielded  all  the 
specimens  needed,  while  cut  grass  and  fragments  of  food  showed 
where  and  on  what  they  had  been  feeding.  In  places  they  were  more 
numerous  than  others,  and  on  one  spot  in  a  dry  meadow  where  the 
hay  had  been  cut  the  writer  counted  169  open  burrows  on  a  rectangle 
of  10  by  12  feet.  This  was  in  September,  the  season  when  the  mice 
were  most  abundant,  and  in  such  places  there  were  certainly  100  mice 
to  an  acre.  In  other  places  there  were  probably  not  more  than  1  to 
an  acre  and  for  the  whole  40,000  acres,  roughly  estimated,  of  marsh 
and  grassland  in  the  Malheur  Valley  10  mice  to  an  acre  should  be  a 
fair  estimate  of  abundance. 

They  are  good  swimmers  and  like  to  live  along  the  edges  of  water 
but  also  occupy  dry  meadows,  where  no  water  is  available  except 
from  rain  or  dew  and  what  they  get  in  their  green  food.  They  are 
active  all  the  year  and  about  equally  so  in  the  daytime  or  at  night, 
are  sociable  and  friendly  with  one  another  and  with  many  other 
species  of  native  mice,  but  will  fight  savagely  anything  from  their 
own  size  up  to  a  hayrake,  biting  severely  with  their  keen  incisor  teeth. 
One  placed  in  a  cage  with  a  grasshopper  mouse  of  about  his  own  size 
fought  off  this  predacious  species  all  the  evening,  but  in  the  morning 
there  was  only  a  bit  of  skin  and  bones  left  to  show  that  he  had  been 
unequal  to  his  antagonist. 

Breeding  habits. — The  females  have  8  mammae  arranged  in  2  pairs 
of  inguinal  and  2  pairs  of  pectoral,  2  on  each  of  4  distinct  mammary 
glands.  The  young  usually  number  4  to  8,  8  being  the  full  normal 
complement  for  fully  adult  females.  The  number  of  litters  in  a 
season  or  a  year  is  not  known  and  probably  varies  greatly  with 
abundance  and  nature  of  food  and  congenial  environment,  but  nor- 
mally there  evidently  are  several  litters  during  the  summer.  There 
are  records  of  embryos  in  specimens  collected  in  every  month  from 
March  to  October,  and  on  August  17  young  of  5  different  ages 
were  found  under  a  few  adjacent  haycocks.  Apparently  they  do  not 
breed  during  the  winter  months,  as  a  large  number  of  females 
examined  during  November  in  Nevada  showed  no  signs  of  embryos. 

Food  habits. — Grass  is  the  principal  food  of  these  mice,  but  with 
it  are  included  the  sedges,  tules,  and  a  great  variety  of  meadow 
plants,  including  the  edible  parts  of  the  green  leaves,  steins,  roots, 
and  seeds.  These  are  obtained  by  cutting  off  the  base  of  the  stem 
or  plant  and  drawing  it  down,  often  repeating  the  operation  until 
the  seeds  are  reached  and  a  little  pile  of  sections  V/2  to  2  inches  long 
lie  in  a  heap.  Usually  not  half  of  the  plant  cut  for  food  is  eaten, 
and  sometimes  all  but  the  seeds  or  a  very  small  portion  is  wasted. 
Also  the  roots,  bulbs,  and  running  rootstalks  are  dug  up  and  eaten, 
and  the  stomachs  examined  usually  show  a  portion  of  well-masticated 
root  pulp  and  seeds  with  the  green  tissue.  Those  kept  in  captivity 
are  especially  fond  of  rolled  oats  or  any  grain  or  seeds,  grass,  tule. 
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nettle,  pigweed,  AtripUx,  Dondia,  and  such  vegetables  and  fruits  as 
cabbage,  spinach,  cantaloups,  and  apples.  They  do  not  care  much 
for  potatoes  but  do  eat  them  extensively  when  other  food  is  scarce. 
They  are  especially  fond  of  all  the  clovers  and  alfalfa. 

Economic  status. — In  captivity  one  of  these  mice  which  weighed 
34.5  g  reduced  the  weight  of  its  bundle  of  green  grass  27  g,  almost 
an  ounce,  in  24  hours,  but  this  was  not  choice  food,  and  related  species 
have  been  found  to  eat  an  average  of  their  own  weight  in  green 
food  every  24  hours.  Allowing  1  ounce  a  day  to  a  mouse  and  10  mice 
to  an  acre  over  the  40,000  acres  of  meaclowland  in  the  Malheur  Valley, 
they  would  eat  about  4,400  tons  of  green  grass,  or  approximately 
2,200  tons  of  hay,  in  a  year.  Even  1  mouse  to  an  acre,  the  lowest  pos- 
sible estimate  at  any  season,  would  at  this  rate  consume  220  tons  of 
hay  in  a  year,  an  item  of  considerable  importance  in  one  valley. 

In  Nevada  in  1907  these  mice  devoured  practically  all  the  alfalfa 
and  most  of  the  other  crops,  and  killed  many  of  the  fruit  and  shade 
trees  in  the  lower  Humboldt  Valley,  causing  a  loss  to  the  ranchmen 
estimated  at  $250,000.  In  this  case  their  numbers  in  some  of  the 
alfalfa  fields  were  estimated  at  several  thousand  to  an  acre,  far  more 
than  a  heavy  crop  of  alfalfa  could  support  for  any  considerable 
length  of  time.  Such  conditions  are  possible  anywhere  under  cir- 
cumstances favorable  to  the  rapid  increase  and  complete  protection 
of  the  mice  from  their  natural  enemies. 

The  remedy  for  much  of  the  loss  due  to  these  mice  is  simple  and 
inexpensive:  Clean  fields  and  meadows,  clean  borders,  ditch  banks, 
roadsides,  and  waste  places  so  the  hawks,  owls,  ravens,  crows,  mag- 
pies, gulls,  herons,  foxes,  skunks,  badgers,  and  numerous  other  ene- 
mies can  see  and  capture  these,  their  favorite  prey.  Only  under 
protecting  cover  can  the  mice  become  seriously  harmful. 

MICROTUS  NANUS  NANUS9  (Mekbiam) 

Dwarf  Meadow  Mousei 

Arvicola  {Mynomes)   nanus  Merriani,  North  Aruer.  Fauna  No.  5,  p.  62,  1891. 

Type. — Collected  in  Pahsirneroi  Mountains,  Idaho,  at  9,300  feet  altitude, 
September  16,  1890,  by  Merriam  and  Bailey. 

General  characters. — Small;  tail  short;  ears  short  and  rounded;  hip  glands 
conspicuous  in  old  males :  incisors  slightly  protruding,  not  curved  abruptly 
downward.  Upper  parts  uniform  sepia  gray;  lower  parts  washed  with  white; 
tail  distinctly  bicolor,  dusky  gray  above,  whitish  below ;  feet  gray. 

Measurements. — Average  of  several  typical  adults:  Total  length,  143  mm; 
tail,  37;  foot,  19;  ear  (dry),  11. 

Distribution  and  habitat. — These  little  gray  meadow  mice  have  a 
wide  range  over  the  Rocky  Mountain  region  from  New  Mexico  to 
Canada  and  reach  their  western  limit  in  Oregon,  occupying  prac- 
tically the  whole  Blue  Mountain  section  and  west  to  Hay  Creek  on 
the  ridge  between  the  John  Day  and  Deschutes  Rivers  (fig.  43). 
A  specimen  from  the  high  ridge  north  of  Crane,  on  the  southernmost 
spur  of  the  Blue  Mountains,  marks  their  southern  limit  in  the  State. 
Generally  they  are  found  in  Transition  and  Canadian  Zones  in  open 


0  Some  of  the  specimens  along  the  lower  edges  of  the  Blue  Mountain  section  are  grading 
toward  the  grayer  subspecies,  canescens,  but  none  seen  from  the  State  is  typical  of  that 
form  and  all  are  here  referred  to  nanus. 
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grassland  or  dry  meadows.  Sometimes  they  are  in  wet  places  or 
along  creek  banks,  but  generally  are  in  drier  situations  than  those 
occupied  by  the  larger,  darker  Microtm  montanus  from  the  lower 
meadows. 

General  habits. — Except  for  their  smaller  size,  grayer  colors,  and 
ability  to  live  in  drier  situations,  these  little  mice  are  strikingly 
similar  to  Microtus  montanus.  They  are  ground  dwellers,  with  sum- 
mer homes  mainly  underground  in  burrows  and  nest  cavities,  while 
their  little  roadways  mark  the  surface  in  all  directions  under  cover 
of  grass  and  concealing  vegetation.  Often  they  are  numerous  in 
meadows  and  fields,  but  rarely  so  excessively  numerous  as  to  do  con- 
spicuous damage  to  forage  or  crops,  or  to  be  frequently  seen  except  in 
harvest  time. 

Breeding  habits. — The  mammae  are  in  four  pairs,  and  embryos 
show  the  young  to  number   usually   6  to   8.     Breeding  continues 
throughout  a  long  season, 
and  reproduction  is  rap- 
id if  conditions  are  fav- 
orable. 

Food  habits.  —  Their 
food  consists  mainly  of 
green  vegetation,  roots, 
bulbs,  and  seeds.  Sec- 
tions of  cut  grass  and 
fragments  of  plants  cut 
for  food  and  remains  of 
grass  tops  are  found 
scattered  about  on  their 
feeding  grounds,  and  the 
stomachs  usually  contain 
green  food,  mainly,  with 
smaller  quantities  of 
white  dough  from  seeds, 
or  soft  gray  root  tissue  or  sometimes  traces  of  bright-colored  flow- 
ers. They  will  eat  others  of  their  own  kind  found  dead  in  traps, 
and  seem  fond  of  fresh  meat,  but  apparently  do  not  eat  insects. 

Economic  status. — Owing  to  their  ranging  over  the  dry  grassy 
uplands  as  well  as  in  the  meadows  these  little  mice,  when  numerous, 
must  do  considerable  damage  to  the  stock  range,  reducing  its  carry- 
ing capacity  in  direct  ratio  to  their  abundance.  They  rarely  become 
very  numerous,  however,  as  cover  is  usually  not  very  dense  and  they 
are  steadily  preyed  upon  by  a  host  of  bird  and  mammal  enemies. 


Figure  43.— Range  of  gray-tailed  and  dwarf  meadow 
mice  in  Oregon :  1,  Microtus  canicaudus;  2,  M. 
nanus  nanus.     Type  locality  circled. 


MICROTUS  CANICAUDUS  Muxes 
Gray-tailed  Meadow  Mouse 

Microtus  canicaudus  Miller,  Biol.  Soc.  Wash.  Proc.  11:  67,  1897. 

Type. — Collected  at  McCoy,  Polk  County,  Oreg.,  by  B.  J.  Bretherton,  in  1895. 

General  characters. — About  the  size  and  general  appearance  of  nanus  but  more 
yellowish  with  grayer  tail.  Upper  parts  in  summer  bright  yellowish  gray; 
lower  parts  grayish  white ;  feet  grayish ;  tail  mainly  light  gray  or  whitish  with 
a  half  concealed  dusky  dorsal  line. 

Measurements. — Average  of  typical  adults :  Total  length,  141  mm ;  tail,  35 ; 
foot,  20;  ear  (dry),  12. 
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Distribution  and  habitat. — Long  known  in  the  lower  Willamette 
Valley  in  the  open  country  where  there  were  originally  grassy 
prairies  but  now  are  fields  and  the  best  of  the  farming  land,  and 
recently  found  in  the  Deschutes  Valley,  east  of  the  Cascades  (fig.  43). 
There  are  specimens  from  McCoy,  Albany,  Sheridan,  Beaverton, 
Portland,  Hillsboro,  Banks,  Gresham,  Corvallis,  and  Eugene,  and  on 
the  east  side  of  the  Cascades  from  Warm  Springs  in  the  Deschutes 
Valley  and  in  Washington  in  the  Yakima  and  Wenatchee  Valleys. 

General  habits. — These  little  gray-tailed  mice  are  so  scarce  and 
local  that  few  specimens  have  been  taken  and  little  is  known  of  their 
habits,  other  than  that  they  are  found  in  fields,  pastures,  or  grassy 
situations,  where  they  make  runways  under  the  old  grass  and  such 
cover  as  they  can  find. 

MICROTUS  TOWNSENDII   (Bachman) 
Townsend's  Meadow  Mouse 

Arvicola  townsendii  Bachman,  Acad.  Nat.  Sci.  Phila.  Jour.  8 :  60,  1839. 

Type  locality. — Lower  Columbia  River,   near  mouth   of  Willamette,   on  or 

near  Wapato  (or  Sauvie)   Island. 
General   characters. — Large;    ears   conspicuous   above   thin   harsh   fur;   hip 

glands  conspicuous  in  adult  males ;  skull  compared  with  that  of  californicus 

longer  and  less  arched  with 
posteriorly  constricted  inci- 
sive foramen.  Upper  parts 
dark  brown  ;  lower  parts  gray- 
ish brown  or  smoky  over 
plumbeous ;  feet  plumbeous  or 
blackish ;  tail  blackish,  but 
little  lighter  below  than 
above. 

Measurements. —  Of  typical 
adult  male :  Total  length,  225 
mm;  tail,  66;  foot,  26;  ear 
(dry),  15. 

Distribution  and  habi- 
tat. —  These  mice  are 
found  in  the  coast  area  of 
Washington,  Oregon, 
northwestern  California, 
and  southwestern  British 
Columbia  (fig.  44).  In 
Oregon  they  occupy  the  Willamette,  Umpqua,  and  Rogue  River  Val- 
leys, but  keep  entirely  west  of  the  Cascade  Range.  They  are  marsh 
and  meadow  dwellers  of  the  low  country,  preferring  wet  ground 
and  dense  cover  of  vegetation  such  as  rank  grass  and  tules. 

General  habits. — These  are  typical  meadow  mice  with  habits  very 
much  like  the  eastern  Microtm  pennsylvanicus.  They  live  under 
cover  of  growing  or  dead  and  fallen  vegetation,  where  their  numer- 
ous little  roadways  may  be  found  leading  from  one  burrow  to 
another,  or  away  to  their  feeding  grounds,  and  often  through  shallow 
water  or  to  the  edges  of  ditches  or  streams  where  the  mice  swim 
from  bank  to  bank.  Their  nests  are  balls  of  dry  grass  placed  on  the 
surface  of  the  ground  under  cover  of  protecting  plants  or  in  nest 
chambers  in  the  underground  tunnels. 


Figure  44, 
Microtus 
circled. 


—Range    of   Townsend's    meadow    mouse, 
townsendii,    in    Oregon.      Type    locality 
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The  mice  are  abroad  throughout  the  year  and  seem  to  be  about 
equally  active  day  and  night. 

Breeding  habits. — There  is  little  on  record  of  their  breeding  habits. 
The  mammae  are  in  4  pairs,  and  the  young,  as  in  other  species  with 
this  arrangement,  probably  number  4  to  8.  One  old  female  taken  at 
Albany  on  October  2  contained  5  small  embryos. 

Food  habits. — In  food  as  in  other  habits  they  resemble  M.  mon- 
tamus,  cutting  and  eating  the  tender  parts  of  grass  and  tule  stems 
and  roots,  or  drawing  down  the  seed-laden  tops  for  food.  In  the 
grainfields  they  cut  the  stems  in  sections  as  the  heads  are  drawn 
down  and  eaten  with  sometimes  considerable  damage  to  the  crop. 
They  are  especially  fond  of  clovers  and  alfalfa  and  are  always  eager 
for  rolled  oats  or  grain  with  which  the  collector  baits  his  traps. 

Economic  status. — There  have  been  few  complaints  of  damage 
by  these  mice,  but  they  have  great  possibilities  for  crop  destruction. 
On  Government  Island,  in  the  Columbia  Eiver  near  Portland,  in 
1911,  Jewett  reported  them  as  "  simply  swarming  in  the  alfalfa 
fields."  The  farmers  had  done  nothing  to  check  them  but  were 
becoming  alarmed  and  asked  for  instructions  for  poisoning  them. 
On  one  farm  they  had  already  killed  about  80  young  fruit  trees. 

Such  outbreaks,  however,  are  insignificant  in  comparison  with  the 
unnoticed  but  steady  drain  on  farm  products  by  even  the  normal 
numbers  of  such  mice  over  a  wide  extent  of  rich  agricultural  land 
like  that  of  western  Oregon  valleys. 

MICROTUS  CALIFORNICUS  CALIFORNICUS   (Peale) 

California  Meadow  Mouse 


Arvicola  calif  ornica  Peale,  U.  S.  Explor.  Exped.,  v.  8,  Mammalogy,  p.  46,  1848. 

Type. — Collected  at  San  Francisco  Bay,  Calif.,  by  Titian  R.  Peale,  on  the 
United  States  Exploring  Expedition,  1838  to  1842. 

General  characters. — Large ; 
ears  conspicuous  above  fur; 
hip  glands  in  adult  males  well 
concealed  under  fur;  pelage 
relatively  coarse  and  harsh ; 
skull  wide  and  angular  with 
incisive  foramina  widest  pos- 
teriorly, incisors  abruptly  de- 
curved.  Upper  parts  dull 
buffy  brown  or  clay  color, 
slightly  lined  with  dark  hairs  ; 
belly  buffy  gray  or  soiled 
whitish ;  feet  gray ;  tail  bi- 
color,  brown  above,  buffy 
below. 

'Measurements.  —  Typical 
adults :  Total  length,  171  mm  ; 
tail,  49  ;  foot,  21 ;  ear  (dry )  ,15. 
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Figure  45. — Range    of    California     meadow     mouse, 
Microtus  californicus  californicus,  in   Oregon. 


Distribution  and  habi- 
tat.— From  a  wide  range 
in  California  these  mice  extend  into  Oregon  in  the  Rogue  River  and 
Umpqua  Valleys,  reaching  their  northernmost  points  of  known  dis- 
tribution at  Roseburg  and  Drain  (fig.  45).  They  are  found  mainly 
in  the  dry  upland  meadows  and  grassy  slopes  of  the  open  valleys, 
and  belong  primarily  to  Upper  Sonoran  Zone. 
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General  habits. — These  rather  large,  coarse-furred  mice,  while  oc- 
casionally found  in  marshes  and  wet  places,  seem  to  prefer  the  drier 
uplands  and  to  require  less  cover  than  the  regular  marsh  species. 
Often  their  little  roadways  may  be  seen  through  the  short  dry  grass 
or  their  little  heaps  of  fresh  earth  where  thrown  out  of  their 
burrows  on  dry  ground.  In  other  respects  they  are  similar  in  habits 
to  Microtus  montanus  and  townsendii. 

Breeding  habits. — The  mammae  of  females  are  arranged  as  usual 
in  this  group  in  4  pairs,  and  the  young  are  usually  4  to  8.  Breeding 
apparently  continues  throughout  the  year,  since  embryos  are  noted  in 
specimens  collected  in  winter  as  well  as  at  all  other  seasons. 

Food  habits. — Green  vegetation,  grass,  tules,  young  or  ripe  grain, 
roots,  bulbs,  bark,  and  a  great  variety  of  vegetable  foods  are  eaten. 
Rolled  oats  or  any  grains  are  eagerly  taken  as  trap  bait,  and  fre- 
quently the  mice  caught  in  traps  are  eaten  by  their  more  fortunate 
relatives. 

Economic  status. — In  Oregon  these  mice  are  not  very  widely  dis- 
tributed nor  generally  very  numerous,  so  their  economic  importance 
is  slight,  but  they  inhabit  fertile  valleys  where  favorable  conditions 
of  food  and  cover  might  at  any  time  result  in  great  increase  of 
numbers  and  serious  injury  to  crops  and  fruit  trees. 

MICROTUS  MORDAX  MORDAX  (Meeeiam) 

Rocky  Mountain  Meadow  Mouse 

Arvicola  (Mynomes)  mordax  Merriam,  North  Amer.  Fauna  No.  5,  p.  61,  1891. 

Type. — Collected  at  Sawtooth  (or  Alturas)  Lake,  on  east  slope  of  the 
Sawtooth  Mountains,  Idaho,  (altitude  7,200  feet),  by  Merriam  and  Bailey, 
1890. 

General  characters. — Size  medium;  tail  long;  ears  conspicuous  above  fur; 
hip  glands  rarely  noticeable  even  in  old  males ;  fur  long  and  soft  in  winter 
pelage,  thin  and  harsh  in  summer;  color  in  summer  coat,  back  brownish  gray, 
sides  olive  gray ;  lower  parts  whitish ;  feet  gray ;  tail  indistinctly  bicolor,  dusky 
above,  soiled  whitish  below.  In  winter  lighter  gray  above,  with  clear  gray 
sides ;  whiter  below  with  light  gray  feet  and  sharply  bicolor  tail. 

Measurements. — Average  of  typical  adults:  Total  length,  182  mm;  tail,  66; 
foot,  22;  ear    (dry),  13. 

Distribution  and  habitat. — These  long-tailed  meadow  mice,  which 
inhabit  practically  the  whole  Rocky  Mountain  region,  reach  their 
western  limit  in  Oregon  along  the  east  slope  of  the  Cascades  and  in 
the  Siskiyous  and  occupy  all  of  the  mountains  of  the  eastern  part 
of  the  State  high  enough  for  a  trace  of  Canadian  Zone  (fig.  46). 
Along  the  banks  of  cold  streams  they  descend  with  other  species  of 
mammals  and  many  plants  as  intrusions  into  Transition  Zone,  but 
primarily  they  are  mountain  animals.  They  live  mainly  along 
stream  banks  or  in  mountain  meadows  where  for  most  of  the  summer 
there  is  an  abundance  of  water. 

General  habits.— While  partial  to  creek  banks  and  cold  water 
when  available,  these  little  mountain  dwellers  will  remain  for  con- 
siderable time  in  grassy  places  that  have  become  thoroughly  dried 
out  m  summer.  In  winter  they  scatter  out  under  cover  of  snow  with- 
out regard  to  water  and  seek  their  food  in  the  thickets  and  woods 
and  seem  to  delight  in  the  cover  and  protection  of  old  logs  and  brush 
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heaps.  Each  winter  sees  a  spreading  out  over  the  mountain  slopes 
and  each  summer  a  retreat  to  the  meadows  and  brooks  with  the  dry- 
weather.  When  the  spring  snows  disappear  their  old  runways  mark 
the  surface  of  the  ground  in  all  directions  and  food  refuse  and  little 
heaps  of  pellets  show  where  and  how  they  have  lived.  Nests  of  dry 
grass  on  the  surface  of  the  ground — thick-walled  balls  with  1  or 
2  side  entrances — that  have  kept  the  occupants  warm  through  the 
Avinter  are  now  abandoned  for  new  nests  in  chambers  of  the  under- 
ground burrows. 

Breeding  habits. — Like  other  species  of  the  group  these  mice  have 
four  pairs  of  mammae,  and  usually  bear  4  to  8  young.  The  young 
are  born  at  irregular  times  from  May  to  September,  and  possibly 
for  the  rest  of  the  year 
under  cover  of  deep  snow. 
There  are  few  data  of  ac- 
tual breeding  habits. 

Food  habits.  —  During 
the  summer  these  mice 
feed  largely  on  green 
grass  and  sedges,  roots, 
bulbs,  and  the  green  or 
ripening  seeds  of  numer- 
ous mountain  plants,  al- 
ways finding  abundance 
of  food  and  keeping  in 
good  condition,  though 
never  fat.  In  winter 
when  green  vegetation  is 
scarce  they  feed  more  on 
roots,  dormant  bases,  or 
shoots  of  perennial  plants,  and  the  bark  of  bushes,  trees,  or  fallen 
branches.  Where  green  timber  has  been  cut,  they  often  strip  the 
branches  clear  of  bark  before  spring  up  as  far  from  the  ground  as 
the  depth  of  snow  affords  cover.  Traps  baited  with  rolled  oats, 
other  grains,  or  meat,  and  set  in  their  runways,  catch  them  readily, 
and  occasionally  one  of  those  caught  is  eaten  by  the  others. 

Economic  status. — Fortunately  these  mice  do  not  often  become 
excessively  numerous,  and  they  live  mainly  above  the  zones  of  suc- 
cessful agriculture.  They  do,  however,  occupy  the  areas  of  most 
valuable  summer  range  for  domestic  stock  and  live  largely  on  the 
grasses  and  forage  plants  of  the  region.  Their  present  abundance 
must  somewhat  reduce  the  carrying  capacity  of  the  range  but  to 
what  extent  can  be  determined  only  by  careful  tests  in  field  and 
laboratory. 


Figure  46. — Range  of  three  long-tailed  meadow  mice 
in  Oregon  :  1,  Microtus  mordax  mordax;  2,  M.  m. 
angustic&ps;  3,  M.  m.  abditus.  Type  localities 
circled. 


MICROTUS  MORDAX  ANGUSTICEPS  Bailey 
Coast  Meadow  Mouse 

Microtus  angusticeps  Bailey,  Biol.  Soc.  Wash.  Proc.  12:S6,  1898. 

Type.— Collected  at  Crescent  City,  Calif.,  by  T.  S.  Palmer,  in  1S89. 

General  characters. — Smaller  and  darker  colored  than  typical  mordax,  with 
narrow,  slender  skull  and  small  audital  bullae.  Summer  pelage,  upper  parts 
dark  bister,  lined  with  black  hairs,  darkest  on  face  and  nose;  sides  slightly 
7209°— 36 14 
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paler;  belly  washed  with  creamy  white  or  smoky  gray;  feet  plumbeous;  tail 
blackish  above,  grayish  below. 

Measurements.— Average  of  adult  topotypes:  Total  length,  177  mm;  tail,  64; 
foot,  22;  ear  (dry),  12. 

Distribution  and  habitat. — This  brown  form  of  the  long-tailed 
meadow  mice  occupies  a  narrow  strip  along  the  coast  of  southwestern 
Oregon  and  northwestern  California,  usually  in  the  marshes  or  low 
fields,  only  little  above  high  tide  level  (fig.  46). 

General  habits. — In  no  important  manner  do  the  habits  of  these 
mice  appear  to  differ  from  those  of  typical  mordax.  The  animals  are 
numerous  in  the  little  marshes  just  back  of  the  coast  and  sometimes 
extend  into  the  fields  and  meadows  and  brush  land.  At  the  mouth 
of  Kogue  River  the  writer's  line  of  13  traps  caught  11  of  these  mice 
during  the  day,  and  only  5  more  at  night,  which  indicates  rather 
decided  diurnal  habits. 

MICROTUS  MORDAX  ABDITUS  A.  B.  Howell 
Tillamook  Meadow  Mouse 

Microtus  mordax  abditus  A.  B.  Howell,  Jour.  MammaL  4 :  36,  1923. 

Type. — Collected  at  Walker's  Ranch,  Pleasant  Valley  (8  miles  south  of 
Tillamook),  Oreg.,  by  A.  Brazier  Howell,  September  8,  1920. 

General  characters. — Large  with  very  long  tail  and  large  hind  feet,  distin- 
guished from  its  nearest  relative,  Microtus  mordax  macrourus  by  relatively 
larger  hind  feet,  longer,  narrower  skull,  and  generally  browner  coloration. 
From  M.  townsendii  with  which  it  may  occur  it  is  distinguished  by  slightly 
longer  tail,  lack  of  conspicuous  hip  glands  in  adult  males,  and  by  radical  group 
characters  shown  in  the  skulls.  September  pelage,  upper  parts  dark  sepia 
brown ;  lower  parts  light  cinnamon  or  buffy  gray ;  feet  dusky ;  tail  blackish 
above,  brownish  below.  Skull  longer,  narrower  and  more  slender  than  in 
macrourus,  with  narrower,  more  elongated  audital  bullae. 

Measurements. — Type,  adult  male:  Total  length,  221  mm;  tail,  93;  foot,  28.5; 
ear  (dry).  14.  Skull  of  type:  Basal  length,  28;  nasals,  8.5;  zygomatic  breadth, 
16;  mastoid  breadth,  12.5;  alveolar  length  of  upper  molar  series,  7.2. 

Distribution  and  habitat. — Ten  specimens  of  this  species  are  re- 
corded by  Howell  from  the  type  locality  near  Blaine,  and  from  Ne- 
tarts  on  the  coast  west  of  Tillamook  (fig.  46).  Two  were  caught  in 
a  small  roadside  ditch  filled  with  cattails,  and  others  in  salal  thickets 
bordering  a  small  creek  near  the  sea.  Evidently  they  are  scarce  or 
rare  over  western  Oregon  or  others  would  have  been  taken  by  some 
of  the  numerous  collectors  who  have  worked  along  the  coast. 

MICROTUS   RICHARDSONI  ARVICOLOIDES    (Rhoads) 
Cascade  Meadow  Mouse;  Wateb  Vole 

Aulacomys  arvicoloides  Rhoads,  Amer.  Nat.  28:182,  1894. 

Type— -Collected  at  Lake  Keechelus,  Kittitas  County,  Wash.,  at  8,000  feet, 
by  Allan  Rupert,  September  1893. 

General  characters. — Largest  of  our  meadow  mice;  tail  long;  incisors  pro- 
jecting ;  side  glands  conspicuous  on  flanks  in  old  males ;  tubercles  on  soles 
of  hind  feet  only  five;  fur  long  and  rather  coarse.  Upper  parts  dusky  or 
smoky  gray;  lower  parts  thinly  washed  with  whitish  over  plumbeous  under- 
fur  ;  feet  dark  gray ;  tail  bicolor,  dusky  above,  grayish  below. 

Measurements. — Average  of  typical  specimens :  Total  length,  234  mm ;  tail, 
81 ;  foot,  29.3 ;  ear  (dry) ,  13.    Large  old  male,  261 ;  92 ;  30 ;  14. 
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Distribution  and  habitat. — This  large  form  of  the  Richardson 
meadow  mouse  inhabits  the  Cascade  Range  of  Washington  and 
Oregon  south  to  Crater  Lake,  mainly  in  Boreal  zones  (fig.  47).  In 
places  they  come  down  into  Transition  Zone  but  only  along  streams 
of  cold  water  from  the  mountains.  They  are  rarely  found  far  from 
water  and  generally  inhabit  creek  banks  or  flooded  marshes. 

General  habits. — More  than  any  other  species  of  American  meadow 
mice  these  large,  long-tailed,  large-footed  water  voles  are  semi- 
aquatic  in  habits,  being  excellent  swimmers  and  divers,  and  depend- 
ing in  part  on  the  water  for  protection.  They  generally  live  in 
buiTows  along  the  banks  of  the  streams  or  in  wet  places  not  far 
away,  and  are  often  seen  in  daytime  swimming  across  the  streams. 
Their  large  trails  are  conspicuous  in  the  grassy  places,  and  are 
often  strewn  with  stems  of  grass  and  sedges  cut  for  food.  High  up 
at  timber  line  and  along 
the  edges  of  permanent 
snow  banks  they  often 
live  in  the  beds  of  moun- 
tain heather  or  any  scant- 
cover  that  affords  conceal- 
ment. In  winter  they 
spread  out  under  the  cov- 
er of  snow  over  slopes 
that  are  dry  in  summer 
and  make  bulky  nests  of 
dry  grass  on  the  surface 
of  the  ground  in  addition 
to  those  in  the  burrows. 

Breeding  habits.  —  The 
mammae  are  arranged 
in  4  pairs  —  2  inguinal 
and  2  pectoral.  Embryos  found  in  females  usually  number  4 
to  7;  8  is  probably  the  normal  maximum.  The  length  of  breeding 
season  is  not  known. 

Food  habits. — Most  of  their  food  consists  of  the  green  leaves  and 
stems  of  grasses,  sedges,  mountain  clovers,  and  numerous  native 
plants,  including  the  seeds  during  the  short  seedtime  of  the  mountain 
summer.  Roots  and  bulbs  and  bark  form  a  part  of  their  food, 
especially  under  the  deep  winter  snows.  Sometimes  they  are  eager 
for  rolled  oats  used  as  trap  bait  and  again  they  will  not  touch  any 
bait  and  can  be  caught  only  by  concealing  traps  in  their  runs. 

Economic  importance. — Fortunately  these  big  mice  are  not  very 
widely  distributed  nor  more  than  locally  abundant,  as  they  might 
otherwise  do  serious  damage  to  the  stock  range  of  the  higher  moun- 
tain slopes.  The  open  nature  of  their  country  generally  exposes  them 
to  numerous  enemies,  and  their  increase  is  restricted  to  a  point  of 
little  consequence. 

MICROTUS  RICHARDSONI  MACROPUS    (Merbiam) 

Large-footed  Meadow  Mouse;  Water  Vole 

Arvicola  (Mynomes)  macropus  Merriam,  North  Arner.  Fauna  No.  5,  p.  60,  1891. 

Type. — Collected  in  the  Pahsimeroi  Mountains,  Idaho,  at  9,700  feet,  by 
Merriam  and  Bailey,  1890. 


Figure  47. — Range  of  water  voles  in  Oregon  :  1,  Hi- 
crotus  richardsoni  arvicoloides ;  2,  M.  r.  macropus. 
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General  characters. — Slightly  smaller  than  arvicoloides  ;  upper  incisors  less 
projecting;  colors  much  the  same  or  slightly  grayer. 

Measurements. — Type,  an  adult  female:  Total  length,  220  mm;  tail,  71;  foot, 
26;  ear  (dry),  12.    Of  adult  male  topotype:  218;  68;  29;  12. 

Distribution  and  habitat. — These  large  mice  are  found  in  the 
higher  Kocky  Mountains  of  Montana,  Wyoming,  Utah,  Idaho,  and 
northeastern'Oregon,  in  the  Blue  Mountain  section.  There  are  speci- 
mens from  the  Wallowa  Mountains,  the  Baker  Range,  and  Straw- 
berry Butte,  all  from  Canadian  and  Hudsonian  Zones  (fig.  47). 
They  live  mainly  along  mountain  streams  and  in  mountain  meadows 
or  marshes. 

General  habits. — In  no  important  manner  do  their  habits  differ 
from  those  of  arvicoloides,  from  which  they  are  at  best  barely  dis- 
tinguishable. Their  economic  importance  is  not  great  and  relates 
mainly  to  mountain  grazing  problems. 

MICROTUS  OREGONI  OREGONI   (Bachman) 

Oregon  Creeping  Mouse 


Arvicola.  oregoni  Bachman,  Jour.  Acad.  Nat.  Sci.  Phila.  8 :  60,  1839. 

Type. — Collected  at  Astoria,  Oreg.,  by  J.  K.  Townsend,  in  1836. 

General  characters. — Small,  form  rather  slender;   ears  short;   tail  medium 
length ;  fur  short  and  smooth,  without  long  hairs ;  side  glands  inconspicuous 

in  males ;  tubercles  on  soles 
only  five ;  color  of  upper  parts 
dusky  brown  from  a  mixture 
of  black  and  yellowish  hairs ; 
lower  parts  dusky,  lightly 
washed  with  dull  buffy ;  feet 
dusky ;  tail  blackish,  but 
slightly  lighter  below. 

Measurements. — Adult  male 
topotype:  Total  length,  140 
mm ;  tail,  42 ;  foot,  17 ;  ear 
(dry),  9. 

Distribution  and  habi- 
tat.— These  little  ground 
mice  range  west  of  the 
Cascades  from  Puget 
Sound  to  northwestern 
California  and  cover  all  of 
Oregon  west  of  the  higher 
part  of  the  Cascade  range 
(fig.  48) .  They  occupy  the  dense  forests  as  well  as  the  brushy  and  open 
grassy  areas  of  the  uplands  and  dry  slopes,  seeming  to  avoid  the 
marshes  and  wet  bottoms. 

General  habits. — As  the  smooth  fur,  short  ears,  and  little  eyes 
suggest,  these  mice  are  largely  burrowers,  with  habits  similar  to 
those  of  the  eastern  pine  mice.  In  the  mellow  woods  soil  where  they 
seem  most  at  home  they  burrow  just  below  the  surface  in  long 
tunnels,  often  pushing  up  the  surface  in  little  ridges  similar  to  those 
made  by  moles,  but  smaller.  Under  a  dense  cover  of  old  grass  and 
leaves  they  often  merely  push  up  the  plant  layer  and  make  their  tun- 
nels as  trails  over  the  surface  of  hard  ground  but  in  all  cases  insist 
upon  ample  protection  from  above.    Some  of  their  little  burrows  are 


Figure  48. — Range  of  creeping  and  pygmy,  mice  in 
Oregon :  1,  Microtus  oregoni  oreyoni;  2,  M.  o. 
bairdi;  3,  M.  pauper rimus.     Type  localities  circled. 
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left  open  in  places  where  the  mice  come  out  to  feed  or  where  a  hard 
trail  cuts  across  their  line  of  progress,  but  so  well  hidden  are  the  runs 
that  few  specimens  are  taken  by  inexperienced  collectors,  even  where 
the  animals  are  fairly  common.  They  are  easily  caught,  however, 
by  digging  down  and  setting  the  trap  across  the  burrow  a  little 
below  the  bottom  level. 

Breeding  habits. — The  females  have  normally  4  pairs  of  mam- 
mae— 2  inguinal  and  2  pectoral — 2  on  each  of  4  distinct  mammary 
glands.  The  young  as  shown  by  embryos  usually  number  3  to  5,  and 
the  records  indicate  May  to  August  as  the  main  breeding  season. 
This  season  may  be  only  apparent,  however,  as  comparatively  few 
specimens  have  been  taken  in  winter,  and  the  breeding  season  may 
be  more  or  less  continuous  throughout  the  year. 

Food  habits. — Comparatively  little  is  known  of  the  food  habits 
of  these  mice  beyond  what  is  gathered  from  the  few  bits  of  green 
grass  and  other  little  plants  found  scattered  about  their  burrows  or 
along  the  lines  of  their  surface  trails.  The  abundance  of  camas  and 
other  underground  bulbs  and  roots  in  their  territory  would  suggest 
a  diet  mainly  from  subterranean  sources,  varied  in  times  of  scarcity 
by  any  green  vegetation  available.  At  times  they  will  take  rolled 
oats  as  trap  bait  but  again  refuse  to  touch  them,  and  the  traps  must 
be  set  so  they  will  be  sprung  without  regard  to  bait. 

Economic  status. — There  are  few  complaints  of  damage  by  these 
little  burrowers,  but  they  will  bear  watching  and  merit  a  much  closer 
study  of  habits  than  has  thus  far  been  made.  Injury  to  root  crops, 
shrubbery,  vines,  and  trees  attributed  to  other  rodents  may  be  due  in 
part  to  them. 

MICROTUS  OREGONI  BAIRDI  Meeriam 

Baird's  Creeping  Mouse 

Microtus  bairdi  Merriam,  Biol.  Soc.  Wash.  Proc.  11 :  74,  1897. 

Type. — Collected  on  Glacier  Peak,  northwest  side  of  Crater  Lake,  Oreg.,  at 
7,800  feet  altitude,  by  Merriam  and  Bailey,  in  1896. 

General  characters. — Similar  to  oregoni  but  colors  lighter,  brighter,  and 
mainly  clear  yellowish  bister  above ;  lower  parts  lightly  washed  with  whitish ; 
feet  and  nose  dusky ;  tail  slightly  bicolorr  dusky  above,  dark  gray  below. 

Measurements. — Type  specimen,  adult  female  :  Total  length,  131  mm  ;  tail,  33 ; 
foot,  17.5;  ear  (dry),  9. 

Distribution  and  habitat. — As  yet  no  typical  specimens  of  this 
form  have  been  taken  beyond  the  type  locality  on  an  open  timber- 
line  ridge  northwest  of  Crater  Lake,  where  in  the  open  exposed 
Hudsonian  Zone  they  were  living  under  beds  of  heather  (fig.  48). 
Undoubtedly  they  have  a  more  extended  range  along  the  higher  levels 
of  the  Cascades,  where  the  light  and  exposure  have  modified  them 
into  a  recognizable  form. 

Nothing  is  known  of  their  habits  except  from  the  two  specimens 
trapped  in  the  beds  of  short  grass,  sedges,  and  heather  close  to  exten- 
sive snow  banks  that  were  lying  late  in  August  on  the  wind-swept 
north  slopes  of  Glacier  Peak. 
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MICROTUS  PAUPERRIMUS    (Cooper) 

Pygmy  Mouse 

Arvvcola  pauperrima  Cooper,  Amer.  Nat.  2 :  535,  1868. 

Microtus  (Lagurus)  curtatus  artemisiae  Anthony,  Amer.  Mus.  Nat.  Hist.  Bull. 
32:  14,  1913.     Type  from  Ironside. 

Type. — Collected  on  Plains  of  the  Columbia,  near  Snake  River,  Wash.,  by 
J.  G.  Cooper,  in  1860. 

General  characters. — A  small,  short-tailed,  light-gray  mouse  with  lax  fur; 
soles  of  hind  feet  with  only  five  tubercles ;  side  glands  in  males  on  flanks ; 
skull  short,  wide,  and  rectangular.  Upper  parts  uniform  buffy  gray;  ears  and 
nose  tinged  with  clear  buff ;  lower  parts  and  feet  pale  buffy ;  tail  buffy,  with 
darker  upper  surface.     Browner  in  summer  and  grayer  in  winter. 

Measurements. — Average  of  three  immature  from  Antelope,  between  Deschutes 
and  John  Day  Rivers:  Total  length,  115  mm;  tail,.  20;  foot,  16;  ear  (dry),  8. 
Of  adult  female  from  Waterville,  Wash.,  on  the  Plains  of  the  Columbia  north- 
west of  the  type  locality,  128 ;  27 ;  17 ;  9. 

Distribution  and  habitat. — There  are  specimens  of  these  little  gray 
mice  from  Bakeoven,  Antelope,  Steens  Mountains,  Cedar  Mountains, 
Skull  Spring,  McDermitt,  Disaster,  Creston,  Ironside,  Fort  Rock, 
and  Rock  Creek  (north  of  Hart  Mountain)  (fig.  48).  Undoubtedly 
they  occupy  all  of  the  sagebrush  country  of  eastern  Oregon  that  lies 
within  Transition  Zone  or  upper  edge  of  Sonoran  but  are  very  irreg- 
ular in  distribution  and  abundance.  Also  their  habits  are  such  as  to 
shield  them  from  observation  and  even  render  them  difficult  to  locate. 
They  live  usually  on  dry  ground  among  the  sagebrush  where  trails 
and  signs  do  not  show  and  in  burrows  well  hidden  under  the  bushes. 

General  habits. — More  than  any  other  members  of  the  genus 
Microtus,  these  little  mice  are  adapted  to  desert  conditions,  usually 
living  where  no  permanent  water  supply  is  within  reach  and  where 
infrequent  rains,  snows,  and  dew  must  leave  them  for  months  at  a 
time  without  available  moisture,  other  than  that  obtained  from 
succulent  food.  They  live  mainly  in  burrows,  coming  out  to  gather 
green  plants  for  food  and  generally  carrying  them  into  the  burrows 
to  be  eaten.  ^  To  what  extent  they  burrow  for  roots  and  underground 
vegetation  is  not  fully  known.  They  rarely  make  noticeable  run- 
ways but  run  over  the  barren  surface  of  the  ground  from  one  burrow 
to  another,  merely  leaving  lines  of  tiny  footprints  in  sandy  or  dusty 
spots. 

They  seem  to  be  largely  diurnal  as  more  are  usually  caught  in  the 
daytime  than  at  night,  and  they  are  often  seen  running  through  the 
sagebrush  even  in  bright  sunlight.  At  three  different  localities  in 
Malheur  County,  Preble  caught  them  in  his  hands  in  the  daytime. 
He  and  Anthony  each  found  one  in  the  stomach  of  a  rattlesnake, 
and  as  these  snakes  are  mainly  diurnal  the  mice  were  probably  taken 
during  the  warm  part  of  the  day. 

Breeding  habits. — The  females  have  the  common  microtine  ar- 
rangement of  8  mammae  in  2  pairs  of  inguinal  and  2  pairs  of  pec- 
toral. The  young  are  probably  4  to  8,  as  in  the  closely  related 
curtatus;  5  to  7  embryos  have  been  recorded. 

Food  habits.— Apparently  their  food  consists  largely  of  green 
vegetation,  grass,  lupines,  and  other  small  plants  found  growing 
under  or  among  the  sage  bushes.  The  little  dry  pellets  scattered 
along  the  trails  or  on  the  feeding  grounds  are  usually  green  in  color 
but  give  no  further  clue  to  the  nature  of  the  food.    Roots  and  bulbs 
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are  undoubtedly  eaten  when  obtainable  and  may  furnish  an  im- 
portant part  of  the  food  within  the  tunnels.  _ 

Economic  status. — In  a  desert  country  with  scant  cover  and  food 
these  mice  can  rarely  attain  even  local  abundance.  They  are  not 
likely  to  come  in  contact  with  agricultural  interests  and  can  have 
but  little  effect  on  abundance  of  native  forage  plants. 

FIBER  ZIBETHICUS  OSOYOOSENSIS   Lord 

Rocky  Mountain  Muskrat;  Pamuse  of  the  Piute 

Fiber  osoyoosensis  Lord,  Zool.  Soe.  London,  Proc,  p.  97,  1863. 

Type. — Collected  at  Osoyoos  Lake,  British  Columbia,  by  J.  K.  Lord,  in  1861 
or  1862. 

General  characters. — Large;  ears  and  eyes  small;  hind  feet  large  and  heavily 
margined  with  bristles;  front  feet  small;  tail  long,  laterally  compressed  and 
nearly  naked;  fur  dense  and 
soft  when  prime,  half  con- 
cealed by  long,  coarse,  shiny 
guard  hairs.  Upper  parts  in 
fresh  pelage,  glossy  dark 
brown ;  hips  blackish ;  sides 
russet  brown  ;  belly  cinnamon, 
paler  on  throat  and  anal  re- 
gion. In  worn  pelage  often 
faded  and  much  paler.  Young 
more  sooty  brown  than  adults. 

Measurements. — Average  of 
10  adults:  Total  length,  589 
mm;  tail,  271;  foot,  83;  ear 
(dry),  18.  Weight  of  adults 
approximately  2  to  3  pounds. 

Distribution  and  habi- 
tat. —  This  large,  dark, 
northern  muskrat  ranges, 
from  southern  British  Co- 
lumbia to  northern  New 
Mexico,  including  in  its  range  northeastern  Oregon  east  of  the  Cas- 
cades (fig.  49).  Specimens  from  the  Malheur  Valley  are  clearly 
referable  to  it  rather  than  to  mergens  of  Nevada,  while  those  south 
of  the  Malheur  Valley  are  perhaps  nearer  to  the  paler  mergens,  al- 
though not  typical.  For  present  purposes,  all  of  the  specimens 
examined  from  east  of  the  Cascades  in  Oregon  can  be  treated  under 
the  single  form  osoyoosensis,  rather  than  to  include  only  intermedi- 
ates in  a  form  not  typical  in  the  State. 

Muskrats  are  more  or  less  common  in  the  Columbia,  Snake,  Des- 
chutes, John  Day,  Malheur,  and  Owyhee  drainages  and  also  in  the 
isolated  Malheur  Lake  Basin,  and  one  was  taken  in  1896  by  C.  P. 
Streator  at  Shirk,  west  of  the  Steens  Mountains.  They  have  not  been 
taken  in  the  Klamath  or  Pit  River  Valleys  nor  in  Summer,  Abert,  or 
Warner  Lake  Valleys,  although  these  great  lakes  and  tule  marshes 
seem  admirably  adapted  to  their  requirements  and  very  similar  to 
the  Malheur  Lakes  where  they  abound.  Altitude  and  zonal  condi- 
tions seem  to  have  little  influence  on  these  aquatic  mammals,  while 
food  supply  and  suitable  habitat  are  the  main  factors  in  their 
original  distribution  and  abundance. 

General  habits. — Muskrats  are  mainly  aquatic  in  habits,  swimming 
and  diving  with  great  skill,  getting  most  of  their  food  from  under 


Figure  49. — Ranse  of  two  subspecies  of  muskrats  in 
Oregon :  1,  Filter  zibethicus  occipitalis ;  2,  F.  z. 
osoyoosensis.     Type  locality  circled. 
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water  or  along  shores,  building  houses  surrounded  by  water,  or  living 
in  bank  burrows  opening  into  the  water.  They  are  famous  builders, 
constructing  conical  or  dome-shaped  houses  of  plant  stems,  roots, 
sods,  and  mud  rising  usually  3  or  4  and  sometimes  5  feet  above  the 
surface  of  the  water,  with  broad  bases  resting  on  the  bottom  of  shal- 
low lakes  or  ponds.  A  single  room  occupies  the  center  of  the  house 
just  above  the  water  level  with  usually  2  or  3  doorways  opening 
downward  through  the  water  and  out  under  the  house  into  the  lake 
or  pond.  The  heavy  walls,  often  a  foot  thick,  keep  out  the  winter 
cold  and  many  of  their  enemies,  and  the  room  within  often  accom- 
modates a  whole  family  of  6  or  8  animals  in  the  moist  bed  of  water 
plants  close  to  the  water  level.  Even  in  the  coldest  weather  the  in- 
side of  the  house  is  kept  warm  and  the  water  is  prevented  from 
freezing  by  the  body  warmth  of  the  muskrats,  while  the  porous  walls 
admit  sufficient  ventilation  to  afford  them  healthy  existence.  In  case 
of  danger  or  alarm  the  muskrats  dive  quickly  through  the  water 
holes  and  swim  long  distances  under  water  before  coming  to  the 
surface,  or  swim  under  the  winter  ice  to  other  houses  or  to  bank 
burrows. 

In  deep  streams  or  lakes  the  muskrats  usually  live  in  bank  bur- 
rows, or  tunnels  leading  from  well  under  water  back  into  the  banks 
and  upward  until  a  nest  chamber  is  formed  above  the  water  level. 
In  high  banks  these  bank  dens  are  usually  well  hidden  and  even 
safer  from  enemies  than  are  the  house  nests,  and  in  many  places  both 
bank  dens  and  houses  are  used  by  the  same  animals.  There  is  evi- 
dently much  visiting  back  and  forth  among  the  houses  and  dens,  but 
to  what  extent  the  sociability  reaches  beyond  the  family  circle  is  not 
known. 

Breeding  habits. — Muskrats  normally  have  4  pairs  of  mammae — 2 
inguinal  and  2  pectoral — and  the  usual  numbers  of  embryos  recorded 
are  6  to  8.  One  large  old  female  containing  13  embryos  evidently 
was  abnormally  fertile.  The  first  young  of  the  season  are  born  in 
May  and  June,  but  later  litters  born  during  July  and  August  may 
be  second  litters,  or  the  first  litters  of  young  females.  The  number  of 
litters  produced  in  a  season  by  one  mother  has  not  been  satisfactorily 
determined. 

The  young  are  born  blind,  naked,  and  helpless  and  do  not  come 
out  of  the  house  until  well  furred  and  old  enough  to  swim  and  dive 
and  take  care  of  themselves.  They  mature  rather  slowly  and  appar- 
ently do  not  reach  full  size  during  the  first  season,  or  until  a  full 
year  old. 

Food  habits. — The  food  of  muskrats  consists  principally  of  roots, 
tubers,  bulbs,  and  the  tender  basal  portion  of  tules,  sedges,  cattails, 
grasses,  and  other  marsh  plants.  The  long  rhizomes  of  cattails,  rich 
in  starch  and  gluten,  furnish  much  food,  while  the  blanched  tender 
basal  portion  of  the  stems  of  both  cattails  and  tules  are  extensively 
eaten.  Waterlily  roots  and  leaves  are  a  favorite  food.  The  tender 
young  shoots  of  grasses,  sedges,  wildrice,  and  numerous  other  green 
plants  are  eaten,  while  clover  and  alfalfa  are  always  acceptable  food. 
Kolled  oats  are  eagerly  eaten  as  are  carrots  and  many  cultivated 
crops,  but  in  wild  lands,  grains  and  seeds,  except  wildrice,  are  not 
often  obtained.     Small  turtles,  muscles,  and  crawfish  are  sometimes 
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eaten,  but  there  is  no  evidence  that  fish  are  ever  captured  for  food. 
Muskrats  rarely  show  much  fat  but  are  generally  plump  and  well 
muscled.  Their  flesh  is  excellent  food  if  properly  cooked  and  brings 
a  good  price  in  the  large  city  markets. 

Economic  status. — At  present  muskrats  are  kept  scarce  in  most  of 
the  waters  of  eastern  Oregon  by  vigorous  trapping  for  their  fur,  but 
in  Malheur  Lake,  where  given  special  protection  on  the  national  bird 
refuge  they  have  at  times  become  normally  abundant.  In  1908-9, 
from  November  to  March,  3  trappers  took  5,600  skins  around  Malheur 
Lake,  and  other  trappers  took  an  unknown  number.  The  next  winter 
22  trappers  secured  only  1,500  skins.  The  next  winter  2  trappers 
secured  2,000  skins  and  the  following  winter  2,258  skins,  but  the  next 
winter  (1912-13),  only  890  skins.  The  season  was  then  shortened  to 
4  months,  November  to  February,  and  for  the  3  years  following,  the 
2  trappers  took  1,480, 1,736,  and  1,399  skins,  respectively.  There  were 
a  few  other  trappers  but  none  making  a  regular  business  of  it  for  the 
whole  season  as  did  these  2.  The  number  of  skins  taken  at  this  lake 
probably  averaged  2,000  to  3,000  a  year  for  the  '8  years. 

In  the  winter  of  1914-15  for  some  unknown  cause  most  of  the 
muskrats  left  the  lake  as  soon  as  it  froze  over  and  scattered  out  for 
miles  over  the  sagebrush  valley  where  they  died  and  were  killed  by 
hundreds.  They  were  poor  and  possibly  diseased,  but  more  probably 
starving,  as  their  regular  food  supply  had  been  destroyed  by  unusu- 
ally high  water  that  summer.  Many  of  the  ranchers  killed  100  or 
more  of  the  animals  around  their  places  and  found  others  dead  in 
the  sagebrush,  on  the  ice,  and  even  in  Spring  Creek,  which  never 
freezes.  Many  thousands  were  estimated  as  killed  outside  of  the 
lake,  and  many  more  died  that  were  not  recovered.  The  next  sum- 
mer the  writer  saw  their  carcasses  in  the  sagebrush  over  the  valley 
and  the  animals  were  scarce  in  the  lake.  Still  with  a  couple  of  years' 
suspension  of  trapping  they  increased  again  to  normal  numbers  and 
in  1920  were  abundant  in  the  lake. 

A  much  fuller  knowledge  of  the  habits  and  requirements  of  musk- 
rats  is  necessary  before  they  can  be  intelligently  controlled,  but  on 
private  or  public  land  where  they  can  be  kept  at  a  maximum  abun- 
dance they  afford  a  profitable  fur  industry.  This  large  dark-brown 
variety  yields  an  especially  beautiful  and  valuable  pelt.  There  are 
other  lakes  in  Oregon  that  could  undoubtedly  be  stocked  with  musk- 
rats  to  advantage,  but  it  should  be  borne  in  mind  that  under  certain 
conditions,  especially  in  irrigated  areas,  muskrats  are  capable  of 
serious  injury  to  ditch  banks  and  to  crops  along  the  ditches.  In  such 
localities  more  thorough  trapping  and  a  long  open  season  usually 
afford  all  the  protection  necessary  and  the  value  of  the  fur  amply 
pays  for  the  control. 

FIBER  ZIBETHICUS  MERGENS  Hoixisteb 
Nevada  Mitskkat 

Fiber  exbethicus  mergens  Hollister,  Biol.  Soc.  Wash.  Proc.  23 : 1,  1910. 

Type.— Collected  at  Fallon,  Nev.,  by  S.  E.  Piper,  in  1908. 

General  characters. — Slightly  smaller  than  osoyoosensis  and  much  larger 
than  pallidum.  Typical  specimens  from  the  Great  Basin  valleys  somewhat 
paler  than  osoyoosensis  in  comparable  pelage ;  upper  parts  dark  grayish  brown ; 
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sides  rusty;  lower  parts  creamy  white  with  central  area   pale  cinnamon   or 
russet.    In  worn  pelage  often  pale  yellowish  brown. 

Measurements. — Average  of  adults  from  type  locality:  Total  length,  554  mm; 
tail,  253  ;  foot  80. 

Distribution  and  habitat. — Mainly  the  inland  lakes  and  streams 
of  Nevada  and  the  Great  Basin  generally.  Specimens  from  south- 
eastern Oregon  have  been  referred  to  mergens,  but  are  more  or  less 
intermediate  in  characters  and  have  been  treated  under  osoyoosensis. 

FIBER  ZIBETHICUS  OCCIPITALIS  Elliot 

Oregon   Coast  Muskeat 

Fiber  occipitalis  Elliot,  Field  Columb.  Mus.,  Zool.  Ser.  3 :  162,  1903. 

Type. — Collected  at  Florence,  Oreg.,  by  Edmund  Heller,  in  1901. 

General  characters. — About  the  size  of  F.  z.  osoyoosensis  but  slightly  paler 
and  more  reddish ;  skull  with  narrower  interpterygoid  space. 

Measurements. — Average  of  4  specimens  from  type  locality :  Total  length,  589 
mm ;  tail,  271 ;  foot,  83.5. 

Distribution  mid  habitat. — This  seems  to  be  a  well-marked  local 
form  occupying  the  Willamette  Valley  and  a  limited  section  of  the 
coast  from  Florence  to  Coquille  (fig.  49).  It  inhabits  the  streams 
and  marshes  of  the  more  open  country  but  not  the  streams  of  moun- 
tain and  forest.  The  animals  are  rather  scarce,  and  very  few  speci- 
mens have  found  their  way  into  museum  collections. 

Family  CASTORIDAE:  Beavers 
CASTOR  CANADENSIS  PACIFICUS  Rhoads 
Pacific  Coast  Beaver  ;  Gannok  of  the  Wasco 

Castor  canadensis  pacificus  Rhoads,  Anier.  Phil.  Soc.  Trans.  19 :  422,  1898. 

Type. — Collected  at  Lake  Keechelus,  Kittitas  County,  "Wash.,  by  Allan 
Rupert,  in  1893. 

General  characters. — Large,  form  heavy  and  compact  (pi.  35)  ;  hind  feet 
large  and  fully  webbed;  tail  broadly  flattened,  naked  and  scaly;  ears  and 
eyes  small;  incisors  large  and  chisellike;  fur  deep  and  soft,  under  cover  of 
long,  coarse  guard  hairs.  Fresh  winter  pelage,  dark  chestnut  brown  over 
upper  parts ;  duller  more  sepia  brown  over  lower  parts ;  cheeks  yellowish  brown. 
Spring  and  summer  pelage  fades  out  to  rusty  or  yellowish  brown.  Young  about 
the  same  color  as  adults.  Skull  large  and  long  with  heavy  rostrum,  long  and 
medium  width  nasals  and  heavy  dentition. 

Measurements. — Type  specimen,  adult  female :  Total  length,  1,143  mm ;  tail, 
330;  foot,  185.  A  medium-sized  male  from  Bear  River,  12  miles  east  of 
Woodruff,  Wash.:  Total  length,  1,016  mm;  tail,  2S0;  foot,  185.  Weight  48% 
pounds. 

Distribution  and  habitat. — These  fine  large  beavers  seem  to  occupy 
the  whole  drainage  of  the  lower  Columbia  Kiver  Basin  and  the 
Snake  Eiver  Valley  (fig.  50).  Specimens  from  the  headwaters  of 
the  Deschutes,  La  Grande,  Pine  Creek,  near  Pine  in  Baker  County, 
Oreg.,  from  5  miles  south  of  Walla  Walla,  Wash.,  from  Boise  River 
west  of  Boise,  Idaho,  are  typical  pacificus,  while  those  from  the 
Owyhee  River  and  Jordan  Creek  near  Rome,  in  Malheur  County, 
are  near  pacificus  in  external  characters  but  show  skull  characters 
clearly  grading  toward  the  Nevada  form.  Specimens  from  western 
Oregon  in  the  Rogue  River  Valley,  the  McKenzie  and  Willamette 
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Valleys  and  two  skins  and  skulls  from  Nehalem  in  Tillamook 
County,  can  be  referred  to  pacificus,  although  showing  considerable 
variation. 

A  century  ago  beavers  were  abundant  in  almost  every  lake  and 
stream  in  Oregon,  so  abundant  that  the  first  trapping  expeditions 
brought  back  rich  returns  in  fur  from  the  least-inhabited  parts  of 
the  State.  In  the  vicinity  of  extensive  Indian  settlements  the 
beavers  were  less  numerous,  or  even  scarce,  in  those  days,  and  in  a 
comparatively  few  years  of  vigorous  trapping  they  became  scarce 
over  the  whole  State,  and  later,  while  unrestricted  trapping  was 
allowed,  they  were  reduced  to  the  verge  of  extermination. 

In  1805  Lewis  and  Clark  reported  beavers  along  the  Lower  Colum- 
bia. In  1812  Franchere,  on  a  20-day  trip  up  the  river  from  Astoria, 
brought  back  "450  skins 
of  beaver  and  other  ani- 
mals of  the  furry  tribe." 
In  December  1825  Peter 
Skene  Ogden,  with  his 
large  party  of  trappers, 
found  beavers  scarce  along 
the  Columbia  and  lower 
Deschutes,  but  east  of  the 
Deschutes  on  Hay  Creek, 
Trout  Creek,  and  Crooked 
River  they  began  to  get 
from  15  to  29  beavers  a 
day.  Still  farther  east  on 
the  branches  of  John  Day 
River,  they  took  generally 
20  to  28  a  day,  and  in 
January  took  215  beavers 
and  16  otters.  On  Burnt  River  they  took  but  54  beavers  but  blamed 
the  cold  weather  and  thick  ice  for  their  not  getting  the  3,000  skins 
expected  in  planning  this  midwinter  trip  across  new  territory. 

A  small  party  of  Ogden's  trappers  was  sent  up  the  Owyhee  the 
following  winter,  and  although  attacked  by  Indians  and  robbed  of 
their  horses,  they  brought  back  650  beaver  skins,  while  another  party 
took  81  beavers  in  a  brief  time  on  the  Malheur  River.  In  this  sea- 
son's round,  his  trappers  over  the  State  from  October  1826  to  March 
22,  1827,  took  2,230  beavers  and  otters  (only  a  few  of  the  latter) 
(1910,  p.  217). 

West  of  the  Cascades  beavers  were  reported  as  plentiful  along  the 
Willamette  River  in  1811-17  (Cox,  1832,  p.  101),  but  in  1824  Douglas 
(Hooker,  1836,  p.  101)  reported  them  as  "  now  scarce  "  although  the 
valley  had  at  one  time  been  considered  the  finest  hunting  ground  for 
beaver  west  of  the  Rocky  Mountains.  In  1827  Ogden  first  reached 
the  Rogue  River,  only  to  be  informed  by  the  Indians  that  the  trap- 
pers from  the  Willamette  had  visited  the  river  and  taken  all  the 
beavers  (1910,  p.  217). 

In  1860  Lord,  traveling  northward  along  the  headwaters  of  the 
Deschutes  River,  reported  "  every  stream  thronged  with  beavers " 
and  trees  up  to  4  feet  in  circumference  cut  down  by  them  (1866,  p. 


Figure  50. — Range  of  three  forms  of  beavers  occur- 
ring in  Oregon:  1,  Castor  canadensis  pacificus; 
2,  C.  c.  shastensis ;  3,  C,  c.  uaileyi. 
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29b).  At  their  lowest  ebb  a  few  remained  in  the  larger  rivers,  how- 
ever, and  during  the  past  quarter  century  under  the  awakened  interest 
in  wildlife  and  the  most  rigid  legal  protection  that  could  be  given 
them  in  an  area  of  extensive  wilderness  they  have  come  back  to  some 
of  their  old  haunts  and  increased  locally  until  they  now  may  be 
found  in  many  of  the  streams  and  lakes  of  the  State.  In  fact,  they 
are  apparently  more  common  now  in  the  Grand  Ronde  and  Walla 
Walla  Valleys  than  they  were  a  hundred  years  ago  when  these 
valleys  were  occupied  by  settlements  of  Indians  who  depended 
largely  on  the  native  animals  for  food  and  clothing. 

In  recent  years  beavers  have  been  reported  as  more  or  less  common 
locally  in  Clatsop,  Columbia,  Tillamook,  Benito,  Lane,  Hood  River, 
and  Jackson  Counties  west  of  the  Cascades,  and  in  Wasco,  Sherman, 
Crook,  Wheeler,  Gilliam,  Umatilla,  Wallowa,  Union,  Baker,  Grant, 
and  Malheur  Counties  east  of  the  range.    « 

General  habits. — Beavers  are  so  highly  specialized  for  life  in  the 
water  and  so  slow  and  clumsy  on  land  as  to  be  closely  restricted  to 
streams,  lakes,  and  ponds,  the  shores  of  which  they  rarely  leave  for 
more  than  a  short  distance  in  search  of  food.  In  the  water  they  are 
rapid  and  powerful  swimmers  and  great  divers,  often  remaining 
under  water  for  several  minutes  at  a  time  and  swimming  long  dis- 
tances without  appearing  at  the  surface,  digging,  cutting  roots  and 
sticks,  and  gathering  much  of  their  food  under  water.  The  very 
large  and  fully  webbed  hind  feet  are  powerful  swimming  members, 
while  the  broad,  flat  muscular  tail  is  used  in  steering  and  diving,  for 
a  prop  in  standing  up,  or  for  striking  a  signal  blow  on  the  water  or 
ground.  Beavers  are  intelligent,  skillful,  and  industrious  workers, 
building  extensive  dams  across  streams  to  hold  back  sufficient  depth 
of  water  in  ponds  to  protect  their  houses  and  winter  stores  of  food, 
and  building  large,  strong,  and  comfortable  houses  in  which  to  live 
and  raise  their  young.  They  cut  trees  and  bushes  for  food  and  build- 
ing material  and  show  great  skill  and  industry  in  getting  material 
and  carrying  on  their  building  and  food-storing  operations.  When 
much  hunted  and  trapped  for  their  valuable  fur  they  become  very 
shy  and  difficult  to  catch,  but  when  protected  for  a  time  become  gentle 
and  unsuspicious.  They  are  easily  tamed  and  make  interesting  pets 
if  properly  handled.  Often  in  their  native  haunts  they  can  be  baited 
with  favorite  food  plants,  such  as  the  aspen  and  cottonwood  branches, 
thrown  in  the  water  or  laid  on  the  shore  every  day  until  they  come 
regularly  for  the  food.  In  this  way  they  may  be  kept  in  localities 
where  desired,  and  even  induced  to  come  out  before  dark  to  feed  in 
places  where  they  may  be  observed  at  close  range.  While  largely 
nocturnal  in  habits,  and  strictly  so  when  persecuted  by  much  trap- 
ping, they  usually  come  out  and  begin  work  before  dark  and  continue 
their  activities  until  after  daylight  if  unmolested. 

Breeding  habits. — Female  beavers  have  normally  4  pectoral  mam- 
mae on  2  large  breast  mammary  glands,  and  4  seems  to  be  the 
usual  number  of  young  in  a  litter.  In  yearling  females  breeding 
for  the  first  time  there  are  often  only  2  young,  while  in  older 
females  the  number  is  sometimes  6  and  there  are  a  few  records 
of  8  embryos  in  old  females.  The  young  are  nursed  by  the  mother 
in  the  houses  or  bank  dens  until  old  enough  to  dive  through  the 
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long  waterway  to  the  open  water  and  begin  to  get  a  part  of  their 
own  food  from  tender  plants,  twigs,  and  leaves.  They  remain  with 
the  mother  during  at  least  the  fall  and  first  winter,  and  if  un- 
disturbed probably  longer  if  the  food  supply  is  ample.  The  rela- 
tion of  the  males  to  the  family  life  is  not  fully  known,  but  they  are 
sometimes  found  with  the  mother  and  larger  young  and  are  prob- 
ably on  friendly  terms  with  their  various  families. 

Food  habits. — Beavers  are  purely  vegetarian,  feeding  mainly  on 
bark,  twigs,  leaves,  roots,  and  a  great  variety  of  water  and  shore 
plants.  Asrjens,  cottonwoods,  and  willows  are  their  principal  tree 
food;  these  are  cut  along  the  shores,  and  the  bark  is  eaten  from 
the  branches  and  the  small  trunks.  In  autumn  the  branches  and 
sections  of  small  trunks  are  cut  and  stored  in  masses  in  deep  water 
near  the  houses  or  bank  dens,  where  they  are  accessible  all  winter 
under  the  ice,  but  much  winter  food  is  also  obtained  from  roots 
and  water  plants  along  the  banks  and  on  the  bottoms  of  ponds  and 
streams.  During  the  summer  much  of  the  food  is  from  green  vegeta- 
tion in  the  water  or  on  the  shores  and  few  trees  are  cut  except  as 
needed  for  building.  Coniferous  trees  are  rarely  cut  and  not  gen- 
erally used  for  food. 

Beavers  eat  large  quantities  of  coarse  food  and  under  favorable 
conditions  become  moderately,  and  sometimes  extremely,  fat. 

Economic  status. — In  past  years  the  beaver  has  been  the  most  val- 
uable fur  animal  of  North  America,  and  with  proper  control  and 
management  might  well  take  again  that  place  among  fur  bearers. 
While  in  many  places  beavers  do  serious  damage  and  ought  not  to 
be  encouraged,  in  suitable  localities  on  public  or  private  lands  where 
they  can  be  fenced  and  supplied  with  the  right  kind  of  food  they 
should  afford  profitable  returns  in  fur  and  meat.  Great  care  should 
be  taken,  however,  to  stock  areas  with  animals  producing  the  dark- 
est, most  valuable  fur,  as  it  is  just  as  easy  to  raise  high-priced  as 
low-priced  beaver  fur,  and  there  is  a  wide  range  of  prices  between 
the  pale  and  the  very  dark  beaver  skins.  As  a  private  industry 
beaver  farming  promises  to  be  a  complete  success,  but  many  of  the 
details  have  not  yet  been  worked  out,  and  if  undertaken  it  should 
be  at  first  on  a  small  scale  with  careful  experimental  advances 
(Bailey,  1927). 

Since  1924  only  partial  protection  has  been  given  beavers  in  Ore- 
gon, and  most  of  the  animals  have  been  destroyed. 

The  report  of  the  district  forester  for  Oregon,  dated  February  14. 
1930,  says: 

The  open  season  on  beavers  in  Oregon  has  proved  an  expensive  mistake  and' 
every  effort  should  be  made  to  repeal  the  law.  The  present  law  allows  trap- 
ping everywhere  except  on  the  national-forest  land.  However,  the  patented 
land  is  so  intermingled  that  this  restriction  has  no  effect.  A  check  on  the 
raw  furs  shows  that  most  of  the  beaver  were  caught  before  the  fur  was 
prime.  This  was  because  every  trapper  was  afraid  every  other  trapper  would 
get  in  ahead  of  him.  The  number  of  beaver  in  the  State  has  been  reduced 
almost  to  the  vanishing  point  and  this  has  affected  stream  flow,  fish,  grazing, 
and  erosion  to  a  serious  degree.  The  beaver  dams  originally  held  back  the 
run-off  on  the  heads  of  streams,  supplying  the  irrigation  sections  of  eastern 
Oregon.  The  dams  are  now  gone.  These  dams  originally  formed  rearing  ponds 
for  the  small  fish  and  helped  to  restock  the  streams.  *  *  *  Erosion  fol- 
lowed and  many  of  our  best  grazing  areas  have  changed  in  type  from  wet 
meadows  of  high  carrying  capacity  to  a  dry,  rapidly  eroding  type  of  extremely 
low  or  no  carrying  capacity. 
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The  following  notes  in  the  Portland  Oregonian  of  June  1,  1931,  by 
Eanger  Ralph  Elder  of  the  Ochoco  National  Forest  in  semiarid 
northeastern  Oregon  give  some  idea  of  the  beaver  in  conservation 
of  water: 

The  removal  of  beaver  has  been  a  large  factor  in  the  shortage  of  water  during 
the  drought  through  which  we  are  passing.  Streams  have  dried  up  below 
former  beaver  dams  to  an  alarming  extent  and  water  for  stock  has  been 
reduced.  *  *  *  During  1914,  as  forest  guard,  I  assisted  Forest  Ranger 
Anderson  and  Homer  Ross,  supervisor,  to  survey  a  road  across  a  virtually  dry 
draw  just  below  the  Cold  Springs  ranger-station  cabin.  It  was  decided  that 
a  bridge  was  unnecessary,  as  not  enough  water  ran  across  the  proposed  road 
location  to  justify  building  one.  During  1920  beaver  moved  into  this  draw  and 
constructed  a  dam  just  above  the  proposed  road  location,  near  a  large  spring. 
Since  that  time  these  dams  have  been  increased,  and  at  present  approximately 
2  acres  are  wet  beaver  meadows  and  swamps,  and  springs  have  developed  300 
yards  below  this.  During  the  past  season,  the  driest  on  record,  water  was 
plentiful  for  a  distance  of  a  quarter  mile  below  the  beaver  dams,  and  springy 
places  were  increased  all  down  the  draw.  *  *  *  The  actual  improved  area 
is  hard  to  estimate  and  the  increase  in  water  for  the  dry  part  of  the  season 
can  only  be  guessed  at,  but  there  is  plenty  of  water  for  a  band  of  sheep  at  all 
seasons  and  at  least  20  acres  of  land  that  were  dry  in  the  very  wet  season  of 
1914  are  kept  fairly  moist. 

Another  example  of  more  recent  date  is  at  Little  Summit  ranger  station. 
This  area  was  formerly  full  of  beaver,  but  the  last,  as  far  as  we  could  tell, 
were  trapped  out  about  1925.  From  that  date  to  1929  the  old  ditch  and  the 
entire  meadow  were  fast  becoming  a  dust  bed.  During  1928  and  1929  no  water 
ran  out  at  the  lower  end  of  the  station.  *  *  *  Some  beaver  moved  back  in 
1929  and  by  the  fall  of  1930  the  meadow  in  the  pasture  was  75  percent  irri- 
gated. The  old  ditches  were  full  of  water  and  a  nice  stream  was  running  at 
the  lower  end  of  the  station.  While  hardly  sufficient  handily  to  water  a  band 
of  sheep  this  much  had  been  accomplished  during  two  summers.  I  believe,  from 
the  evidence  of  a  number  of  dams,  that  several  beaver  are  there,  which  is 
probably  the  result  of  moving  in  rather  than  of  natural  increase.  I  have  every 
reason  to  believe  that  by  1932  this  entire  meadow  will  be  irrigated  and  that 
there  will  be  plenty  of  water  for  a  band  of  sheep  at  all  seasons,  below  the 
station  fence.  *  *  *  Water  stored  in  this  ground  during  the  earlier  part 
of  the  season  will  go  a  long  way  toward  raising  the  water  table  for  a  consider- 
able distance  below,  and,  as  the  country  is  flat,  it  will  undoubedly  improve  the 
forage  on  an  area  of  at  least  40  acres,  in  addition  to  the  land  actually  surface 
irrigated.  It  will  also  provide  water  for  sheep  one-half  mile  farther  down  the 
stream  than  has  existed  before. 

CASTOR  CANADENSIS  SHASTENSIS  Taylor 
Shasta  Beaver;  Pome  of  the  Klamath  (C.  H.  M.) 

Castor  subauratw  shastensis  Taylor,  Calif.  Univ.  Pubs.,  Zool.  12 :  433,  1916. 

Type  (skull  only). — Collected  at  Cassel  on  Hat  Creek,  near  Pit  River,  in 
Shasta  County,  Calif.,  by  H.  E.  Williams,  in  1893. 

General  characters. — External  characters  from  two  skins  collected  at  Thomas 
Creek.  Lake  County,  Oreg.,  by  H.  J.  Roosa,  October  19,  1921.  Externally 
scarcely  distinguishable  from  pacificus,  unless  slightly  brighter  chestnut  about 
head  and  tail  in  fresh  October  pelage.  Skull  readily  distinguished  by  shorter, 
wider  outline,  short,  wide,  posteriorly  pinched  in  nasals  and  heavy  rostrum. 

Measurements. — Medium-sized  female  from  Thomas'  Creek,  Lake  County, 
Oreg.:  Total  length,  1,046  mm;  tail,  300;  foot,  185;  ear  (dry),  25.  Weight,  42 
pounds. 

phtinbution  and  habitat. — Known  only  from  the  Pit  and  Klamath 
River  drainage  in  northern  California  and  southern  Oregon,  from 
specimens  taken  at  Cassel,  Calif.,  and  from  Thomas  Creek,  a  small 
branch  of  Cottonwood  Creek,  which  flows  into  the  northwestern 
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corner  of  Goose  Lake,  Oreg.  (fig.  50).  It  is  probably  safe  to  assume 
that  the  beavers  of  the  Klamath  section,  Lost  River,  Sprague  River, 
and  the  Yamsay  Mountains,  are  also  of  this  form. 

In  January  1827  Ogden  and  his  party  of  trappers  in  the  Klamath 
Lake  section  nearly  starved  because  they  could  not  find  enough 
beavers  to  furnish  food  for  the  party,  but  a  few  days  later  Ogden  met 
McKay's  party  of  trappers  with  "  735  beaver  skins  taken  on  two 
small  rivers  that  discharge  into  Klamath  River."  Still  later,  in 
February,  he  found  beavers  abundant  along  the  Pit  River,  his  trap- 
pers bringing  in  large  numbers  every  day,  and  on  February  22,  com- 
pleting their  first  1,000  skins.  On  March  9,  he  says :  "  It  is  a  sin 
to  see  the  number  of  small  beavers  we  destroy.  Some  females  have 
no  less  than  five  young."  On  March  11,  his  trappers  came  in  with 
72  beavers  and  1  otter  (1909,  pp.m-217). 

On  May  19,  1860,  Lord  on  his  way  from  California  to  British 
Columbia  with  a  drove  of  horses  and  pack  mules  crossed  the  Klamath 
River  just  above  Lower  Klamath  Lake,  which  he  described  as  a. 
great  tule  marsh  with  open  patches  of  water,  which  seemed  to  be  the 
"  head  center "  of  the  beaver  population  of  Oregon.  This  beaver 
colony  of  many  acres  in  extent  was  so  populous  that  in  some  of  the 
ponds  there  seemed  "  no  room  to  jam  in  even  a  tiny  beaver  cottage  " 
among  those  already  occupying  the  area.  Back  from  the  lake  shores 
"  the  trees  had  been  felled  for  a  good  half  mile  from  the  water  "  as 
if  busy  emigrants  had  been  making  a  clearing.  The  branches  had 
been  cut  from  the  trees  and  dragged  along  well-beaten  roads  to  the 
rushes,  through  which  roads  had  been  cut  to  gain  easy  access  to  the 
open  water  (1866,  p.  $73). 

On  Drew's  Creek  west  of  Goose  Lake  in  1897  there  were  several 
dams  and  ponds,  a  small  beaver  house  in  one  of  the  ponds,  and  many 
trees  and  bushes  cut  for  food  and  building  material.  In  1915 
Jewett  reported  two  dams  freshly  built  of  aspens  and  willows  on 
Drew's  Creek.  In  1914  L.  J.  Goldman  reported  them  on  the  west 
slope  of  the  Yamsay  Mountains,  on  Sprague  and  Yamsay  Rivers,  and 
in  the  Klamath  Marsh.  In  1896,  Preble  reported  them  along  Wood 
River  and  Diamond  Creek,  and  in  1914,  Harry  Telford  reported  them 
on  the  head  of  Wood  River  and  Diamond  CreekJ  and  near  the  mouth 
of  Anna  Creek  Canyon.  Evidently  they  have  held  their  own  or 
increased  in  this  section  in  recent  years. 

In  July  1927  there  were  still  a  few  beavers  in  Sprague  River  and 
its  branches  north  and  east  of  Bly,  but  the  old  colony  on  Drew's 
Creek  that  had  been  visited  in  1897  was  gone. 

In  no  noticeable  way  do  the  habits  of  these  beavers  differ  from 
other  species  in  similar  type  of  country.  They  now  live  mainly  in 
creeks  or  small  rivers,  where  they  build  dams  and  houses  and  often 
live  in  bank  burrows. 

CASTOR  CANADENSIS  BAILEYI  Nelson 
Nevada  Beaver  ;  Hak-ne-sha  of  the  Piute 

Castor  canadensis  ba-Ueyi  Nelson,  Biol.  Soc.  Wash.  Proc.  40:  125-126,  1927. 

Type. — Collected  in  Humboldt  River,  4  miles  above  Winnemueca,  Nev.,  by 
J.  H.  Bunch,  October  13,  1917. 
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General  characters.' — Relatively  small;  form  slender;  colors  dull  and  pale; 
Upper  parts  rusty  brown;  lower  parts  drab  brown;  under  fur  uniformly  pale 
brown  or  drab;  skull  very  long  and  narrow,  with  long  slender  rostrum  and 
narrow  nasals;  dentition  light. 

Measurements. — Adult  male  from  type  locality:  Total  length,  1,046  mm;  tail, 
254;  foot,  183;  ear  (dry),  24.  Weight  not  given.  Young  adult,  a  1%-year-old 
female  (Oct.  11),  from  same  place  measured  946;  368;  190;  24  mm;  and 
weighed  32  pounds. 

Distribution  and  habitat. — In  1826  one  of  Ogden's  beaver  trappers, 
Sylvailles  by  name,  discovered  the  river  flowing  into  Malheur  Lake 
from  the  north,  since  called  Silvies  River  and  reported  it  rich  in 
beavers.  The  following  year  the  party  again  visited  this  river  in 
June,  when  they  took  300  beavers  in  about  a  month,  but  complained 
that  the  natives  of  this  section  had  destroyed  upwards  of  6,000  beav- 
ers, not  1  of  which  had  reached  their  trading  posts  (1910,  pp.  £21). 
In  1828  Ogden  and  his  party  of  trappers  struck  south  across  Alvord 
Valley  onto  the  headwaters  of  streams  flowing  south,  probably  the 
headwaters  of  Q.uinn  River  and  the  North  Fork  of  the  Humboldt, 
near  the  Nevada  line,  into  country  where  "  there  were  great  numbers 
of  Indians  and  abundance  of  beavers."  Here  in  November  his  6 
trappers  brought  in  as  high  as  52,  58,  and  60  beavers  a  day,  and 
before  the  month  was  over  they  had  taken  800  skins.  In  April  of 
the  following  spring  he  returned  to  this  "  unknown  river  "  with  a 
larger  party  to  complete  the  fur  harvest  and  on  May  8  reported 
1,700  beaver  skins  taken  and  said  "  in  no  part  have  I  found  beaver  so 
abundant ". 

These  desert-valley  beavers  are  still  found  in  the  Great  Basin 
drainage  of  northern  Nevada  along  the  Humboldt  River,  and  its 
tributaries  and  in  the  Malheur  Lake  and  Steens  Mountains  drain- 
age of  southeastern  Oregon  (fig.  50).  Two  skulls  from  Fish  Creek, 
a  branch  of  the  Blitzen  River,  which  flows  into  Malheur  Lake  from 
the  south,  are  typical  baileyi.  There  are  a  few  beaver  all  along  the 
Blitzen  from  its  headwaters  down  to  near  Malheur  Lake,  and  George 
Benson  reports  one  shot  at  the  edge  of  Malheur  Lake  in  1909.  In 
1916  they  were  found  in  Big  Fish  Creek,  McCoy  Creek,  and  Kiger 
Creek.  It  is  fair  to  assume  in  the  absence  of  specimens  that  the 
beaver  in  the  Silvies  River  and  its  branches  on  the  north  of  Malheur 
Lake  are  also  of  this  subspecies.  In  1920  they  were  still  common  in 
many  places  along  the  Silvies  and  Blitzen  Rivers,  and  while  in  places 
they  were  doing  some  damage  by  flooding  the  meadows,  more  often 
they  were  merely  holding  up  the  water  to  a  better  depth  and 
improving  the  meadow's  by  subirrigation. 

On  the  other  hand  they  sometimes  dam  the  irrigation  ditches  or 
locate  in  the  banks  of  streams  near  fields  and  orchards  where  they 
do  serious  mischief  and  have  to  be  removed,  driven  away,  or  de- 
stroyed. With  intelligent  handling  and  the  introduction  of  a  darker 
and  more  valuable  fur  variety  they  could  become  a  valuable  asset 
on  many  of  the  eastern  Oregon  ranches. 
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Old  Male  Beaver. 


B4616M 


Just  taken  from  a  wire  cage  trap  in  Maine,  and  as  easily  handled  as  any  domestic  stock  (photograph  by 

W.  B.  Campbell). 
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B15906;     B15899;    B15 


Captive  Mountain  Beavers. 
Near  burrow  at  Vida,  on  the  McKenzie  River,  Oreg.  (photograph  by  Luther  J.  Goldman,  1916). 
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Family  APLODONTIIDAE:  Mountain  Beavers 

APLODONTIA  RUFA  RUFA  (Rafinesque) 

Brown  Mountain  Beaver;  Mountain  Burrowers  ;  Sewellel   (Indian  name)  ; 
Netate  (Tolowa  of  Orescent  City,  Calif.)  (C.  H.  M.) 

Anisonyx  ?  rufa  Rafinesque,  Amer.  Monthly  Mag.  2:  45,  3817. 

Type  region. — Neighborhood  of  the  Columbia  River,  Oreg.  Restricted  to  the 
Mount  Hood  section.  Original  description  based  on  Lewis  and  Clark,  from 
skins  obtained  from  the  Indians. 

General  cliaracters. — Size  about  the  same  as  a  very  large  muskrat  (pi.  36)  ; 
form  heavy  compact ;  legs,  tail,  and  ears  short ;  eyes  small ;  feet  large  with 
wholly  naked  soles  and  strong  claws ;  mustaches  long  and  bristly ;  fur  short 
and  dense,  with  short,  coarse,  shiny  guard  hairs ;  upper  parts  dark  rusty  brown 
with  dusky  nose  and  ears  and  a  small  white  spot  at  anterior  base  of  each  ear; 
lower  parts  clear  buffy  brown  with  conspicuous  dark  brown  nipple  spots  in  the 
females. 

Measurements. — Old  female  from  Marmot,  west  of  Mount  Hood :  Total  length, 
330  mm ;  tail,  34 ;  foot,  55 ;  ear  in  dry  specimens,  16.    Weight  about  2  pounds. 

Distribution  and  habitat. — This  large  form  of  the  mountain  beaver 
extends  along  the  lower  slopes  of  the  Cascade  Range  from  southern 
British  Columbia  to 
northwestern  California 
(fig.  51 ) .  In  Oregon 
there  are  specimens  from 
Marmot,  Bissel,  Eagle 
Creek,  V  i  d  a  ,  McKenzie 
Bridge,  Mount  Mazama, 
Anna  Creek,  Fort  Kla- 
math, Siskiyou,  and  north 
base  of  Ashland  Peak. 
There  are  also  records  of 
their  occurrence  at  Hood 
River,  west  base  of  Mount 
Jefferson,  west  base  of 
Three  Sisters,  20  miles 
east  of  Drew,  near  head 
of  Rogue  River,  and  at 
base  of  Mount  McLough- 

lin  (Pitt).  Generally  they  are  in  Transition  Zone  timber  country  in 
the  gulches  and  ravines,  where  there  is  considerable  moisture  and 
dense  growth  of  vegetation.  Their  range  is  irregular,  interrupted, 
and  to  some  extent  colonial.  Locally  they  are  often  abundant,  but 
they  occupy  only  a  small  part  of  the  range  assigned  to  them. 

General  habits. — In  many  ways  the  habits  and  actions  of  mountain 
beavers  suggest  pocket  gophers,  as  does  also  their  general  appear- 
ance, for  if  the  big  camas  pocket  gopher  (Th&momys  bulbi- 
vorus)  were  twice  its  present  size  its  longer  tail  would  be  the  only 
convenient  means  of  distinguishing  the  two.  The  burrowing  habits 
and  similar  mode  of  life  are  evidently  responsible  for  this  superficial 
resemblance.  Mountain  burrowers  would  have  been  a  better  name 
for  Aplodontia  and  especially  for  this  mountain-dwelling  species. 
The  animals  are  almost  never  seen  except  when  caught  in  traps,  but 

7209°— 36 15 


Figure  51. — Range  of  the  two  forms  of  the  moun- 
tain beaver  in  Oregon  :  1,  Aplodontia  rufa  rufa; 
2,  A.  r.  paciflca.     Type  localities  circled. 
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the  burrows,  the  size  of  woodchuck  holes,  are  in  places  so  numerous 
and  so  well  hidden  under  ferns  and  low  tangled  vegetation  that  one 
traversing  the  home  of  a  colony  is  constantly  falling  into  them. 
Unlike  gopher  burrows  they  usually  are  left  open  and  will  readily 
allow  a  man  to  slump  in  up  to  the  boot  top.  The  burrows  often  go 
straight  down  for  a  foot  or  two  and  strike  the  main  tunnels  which 
extend  for  long  distances  underground,  and  often  run  through  wet 
ground  and  springy  places  or  carry  small  streams  of  water. 

The  animals  are  mainly  nocturnal,  generally  silent,  and  very  shy, 
but  when  caught  in  traps  they  fight  savagely  anything  that  comes 
within  tKeir  reach,  biting  sticks  and  jumping  at  any  object  that 
moves  near  them.  Their  eyes  are  small  and  watery,  sometimes  milky, 
and  their  vision  is  short  and  poor.  One  that  the  writer  caught  un- 
injured in  a  trap  was  taken  to  camp  with  a  firm  grasp  around  the 
back  of  its  neck  and  kept  all  day  and  part  of  the  night  before  it 
escaped.  It  was  extremely  vicious  when  touched  and  tried  to  get 
hold  of  the  captor's  hands  or  feet  but  succeeded  only  in  biting  a  hole 
in  his  heavy  leather  boot.  It  cut  strings  tied  around  its  neck  or  to  its 
foot.  It  was  finally  caged  under  a  telescope  top  from  which  it 
escaped  in  the  night  but  not  until  it  had  given  up  a  few  of  its  secrets. 
Several  times  during  the  night  it  made  a  long  quavering  cry  some- 
thing like  the  call  of  a  little  owl  and  several  times  during  the  fol- 
lowing day  the  same  cry  was  heard  from  the  fern  beds  back  of  camp, 
where  it  was  evidently  trying  to  find  its  way  home.  These  are  the 
only  sounds  the  writer  has  ever  heard  these  animals  make,  and  may 
be  the  sound  called  "  whistling  "  by  various  authors.  A  quavering 
whistle  would  describe  it  fairly  well.  They  also  chatter  their  teeth 
at  one  in  a  menacing  manner  and  are  said  sometimes  to  make  a 
growling  sound  when  caught  in  a  steel  trap. 

Ned  Dearborn  found  that  after  being  kept  in  captivity  for  several 
days  they  lost  much  of  their  shyness  and  could  be  handled  safely 
with  proper  care,  but  were  rather  deficient  in  intelligence  and  affec- 
tion. T.  H.  Scheffer  found  it  difficult  to  keep  them  alive  for  more 
than  10  days  or  a  few  weeks  at  most  in  captivity,  even  when  supplied 
with  abundance  of  their  favorite  foods  and  with  living  conditions 
as  nearly  normal  as  possible.  Even  when  caught  in  box  traps  they 
would  be  found  dead  in  many  cases  after  a  few  hours  of  confinement. 

H.  E.  Anthony  kept  one  for  a  week,  and  it  became  tame  enough 
to  eat  from  his  hand.    It  swam  readily  when  put  in  water. 

R.  Bruce  Horsfall  told  the  writer  that  in  Wahtum  Lake,  on  the 
north  slope  of  Mount  Hood,  the  mountain  beavers  swam  out  into  the 
lake  and  from  place  to  place  along  the,  shores,  like  muskrats,  for 
which  they  were  at  first  mistaken. 

At  the  lower  levels  they  seem  not  to  hibernate  in  winter,  but  are 
more  or  less  active  under  the  snow,  sometimes  coming  out  on  the 
snow  to  cut  branches  and  bushes  for  food.  Near  Hood  River  and 
Parkdale  on  the  north  slope  of  Mount  Hood,  G.  G.  Cantwell,  in 
March  1919,  found  their  old  tunnels  leading  20  feet  or  more  under 
the  snow,  but  could  not  catch  any  of  the  animals  and  thought  they 
might  be  hibernating.  Other  records  of  inactivity  in  winter  may 
indicate  partial  hibernation  or  merely  the  quiet  utilization  of  food 
stores  in  their  underground  storehouses.  The  animals  are  never  fat 
enough  to  suggest  possible  hibernation, 
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Breeding  habits. — The  females  have  an  unusual  arrangement  of 
mammae,  2  pairs  of  pectoral  and  1  pair  of  anterior  abdominal,  all 
conspicuously  marked  by  large  round  spots  of  dark  brown.  Even 
the  nipples  of  the  males  are  sometimes  indicated  by  small  brown 
spots  in  the  fur.  Scheffer  gives  the  number  of  young  as  generally 
2  or  3,  scantily  haired  and  blind  at  birth,  but  there  are  other  reports 
of  5  or  6.  He  thinks  that  but  one  litter  is  raised  in  a  year  and  says 
the  young  are  born  about  the  middle  of  April  in  well-sheltered 
nests  in  the  burrows  under  logs,  stumps,  or  upturned  roots  of  trees. 

Food  habits. — Aplodontias  are  purely  vegetarian  with  a  wide 
range  of  food  plants.  One  brought  into  camp  alive  would  eat  almost 
any  plants  offered  him.  A  little  lily  (probably  Vagnera  sessilifolia) 
seemed  to  be  its  favorite,  but  vetch,  lupine,  salal,  and  ferns  were 
eagerly  eaten.  Willows,  alders,  maples,  thimbleberry,  salmonberry, 
dewberry,  fireweed,  valerian,  and  in  fact  most  of  the  shrubs  and 
plants  available  are  cut  and  eaten  on  the  spot  or  carried  into  the  bur- 
rows for  future  use.  The  habit  of  leaving  bunches  of  cut  plants 
around  the  mouths  of  the  burrows,  on  logs  or  stones  to  dry,  has  given 
the  animals  credit  for  making  hay ;  but  green  as  well  as  dry  plants 
are  carried  into  the  burrows,  and  some  of  the  dried  plants  are  left 
outside  until  they  become  well  bleached.  The  haymaking  is  not 
thorough  or  systematic  but  is  evidently  a  part  of  the  preparation  for 
winter  for  either  food  or  nest  material.  Scheffer  reports  bark  eaten 
from  the  roots  and  bases  of  tree  trunks  in  winter,  and  many  lower 
branches  of  conifers  cut  for  food. 

Economic  status. — Generally  these  are  harmless  little  animals  of 
the  forest,  thickets,  and  waste  places,  rarely  noticed  unless  a  trail 
goes  through  one  of  their  colonies  or  a  place  is  cleared  where  their 
burrows  are  already  located.  While  these  occurrences  are  rare  they 
usually  occasion  some  annoyance  and  in  case  of  fields  a  possible 
injury  of  crops.  The  animals  quickly  disappear,  however,  before 
clearings  and  cultivation  of  the  soil  and  are  of  no  permanent  con- 
sequence to  agriculture.  Locally  it  may  be  necessary  to  trap  or 
poison  them  at  the  edges  of  fields  or  where  they  burrow  across  trails, 
but  they  are  easily  trapped  and  readily  poisoned. 

They  are  said  to  be  used  as  food  by  the  Indians,  but  one  cooked 
in  the  writer's  camp  was  strong,  tough,  and  dark  colored.  No  one 
seemed  to  enjoy  it,  and  even  the  dog  would  not  eat  the  meat. 

Apparently  they  are  preyed  upon  by  many  of  the  fur-bearing 
carnivores  and  thus  help  to  convert  some  of  the  abundant  vege- 
tation of  the  mountain  slopes  into  the  valuable  and  varied  fur  crop 
of  the  State. 

Among  the  Northwest  coast  Indians  the  skins  of  these  little  ani- 
mals seem  to  have  been  in  general  use  for  fur  robes  and  blankets  in 
the  days  of  Lewis  and  Clark,  in  1805,  and  of  Douglas,  in  1827,  and  for 
clothing,  according  to  Suckley,  in  1860.  The  fur  is  short,  but  soft 
and  when  prime  fairly  dense  and  of  an  attractive  neutral  brown. 
The  skins  are  strong  and  light  and  would  seem  well  suited  for  lin- 
ings or  for  light  outer  garments.  Camp  says  the  skins  of  the  Cali- 
fornia species  bring  only  8  or  10  cents  in  the  fur  market,  and  Jewett 
reports  sales  of  Oregon  skins  at  10,  15,  and  20  cents  each.  If  taken 
when  fully  prime  these  skins  should  have  a  much  greater  value. 
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APLODONTIA   RUFA   PACIFICA   Merriam 
Pacific  Mountain   Beaver 

Aplodontla  i)OCifica  Merriam,  Biol.  Soc.  "Wash.  Proc.  13:  19,  January  31,  1899. 

Type. — Collected  at  Newport,  on  Yaquina  Bay,  Oreg.,  by  B.  J.  Bretherton 
in   i890. 

General  characters. — Noticeably  smaller  than  rufa  with  conspicuously  nar- 
rower, slenderer  skull,  and  slightly  darker  colors;  generally  more  dusky  on 
head  and  back  and  the  basal  ear  spots  mainly  or  wholly  dusky  instead  of 
white. 

Measurements. — Adult  male  at  Astoria  :  Total  length,  303  mm ;  tail,  20 ;  foot, 
53;  ear  in  dry  specimens,  16  to  20. 

Distribution  and  habitat. — This  is  a  coast  form,  extending  prac- 
tically the  whole  length  of  the  Oregon  coast  and  inland  to  the  open 
valley  country  (fig.  51).  Specimens  from  Eugene  show  characters 
intermediate  between  rufa  and  pacifica,  but  seem  to  be  nearer  to 
pacifica.  Over  the  heavily  timbered  and  densely  brush-covered 
slopes  of  this  humid  area  they  are  more  generally  distributed  than 
are  those  of  the  mountain  form  of  the  drier  interior  range,  but  even 
here  they  are  more  or  less  colonial  or  localized  in  the  areas  occupied, 
and  often  absent  for  wide  intervals. 

General  habits. — Only  as  modified  by  the  type  of  country  are  their 
habits  different  from  those  of  the  larger  rufa.  More  often  they  are 
located  on  the  broad  slopes  of  the  mountains  and  hillsides,  where  in 
the  long  rainy  season  there  is  abundance  of  water  to  trickle  through 
their  burrows.  In  places  the  slopes  are  fairly  honeycombed  by  the 
burrows.  A  group  of  burrows  may  have  20  openings  scattered  over 
a  few  square  rods  of  ground,  some  with  considerable  mounds  of  earth 
thrown  out  and  others  without  a  trace  of  earth  around  the  mouth. 
Surface  trails  often  lead  from  one  burrow  to  another  or  out  into  brush 
or  fern  patches  nearby.  Many  of  the  shallow  tunnels  have  been 
broken  into  from  above  and  often  the  line  of  a  burrow  may  be 
traced  for  considerable  distance. 

Food  habits. — In  the  coastal  region  their  favorite  or  most  generally 
available  food  plants  seem  to  be  salmonberry,  thimbleberry,  huckle- 
berry bushes,  and  the  abundant  ferns  about  their  burrows.  They 
also  cut  the  branches  from  alders,  vine  maples,  hemlocks,  and  cedars, 
and  carry  them  to  their  burrows,  supposedly  for  food.  Many  other 
plants  are  eaten  and  sometimes  all  of  the  bushes  around  their  colonies 
are  cut  down  until  only  stumps  remain,  but  as  these  are  mainly  unim- 
portant growth  and  spring  up  again  with  the  next  growing  season, 
the  food  supply  is  perennial  and  abundant.  In  examining  large 
numbers  of  colonies  the  writer  has  not  found  where  any  number  of 
young  or  larger  trees  had  been  injured  by  them. 

Family  ERETHIZONTIDAE:  American  Porcupines 

ERETHIZON  EPIXANTHUM  EPIXANTHUM  Brandt 

Yellow-haired  Porcupine 

Erethizon    eptianthus   Brandt,    Mem.    Acad.    Imp.    Sci.,    St.    Petersbourg    (6) 
3 :  390,  1835. 

Type  locality. — California. 

General  characters. — Next  to  the  beaver  our  largest  rodent ;  form  short  and 
broad,  with  short  legs  and  short  muscular  tail;  feet  fully  plantigrade,  with 
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Plate  37 


Rear  View  of  Yellow-Haired  Porcupine. 

When  alarmed  the  porcupine  draws  the  skin  of  its  back  forward  and  exposes  the  armor  of  quills  from  tip 
of  tail  to  eyebrows  (photograph  by  C.  Hart  Merriam,  in  Tuolumne  Meadows,  Calif.). 
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Plate  38 


Yellow-Haired  Porcupine  in  juniper  Tree. 
Front  view  of  animal  at  rest  in  treetop,  eastern  Oregon  (photographed  by  Alex  Walker). 
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oval,  denticulate  soles,  and  heavy,  curved  claws;  ears  small  and  hidden  in 
the  fur ;  eyes  small ;  nose  soft  and  furry.  Pelage  in  winter  a  dense  coat  of 
long,  soft,  blackish  fur,  thickly  set  over  upper  parts  with  stout,  sharp,  and 
terribly  barbed  quills  from  1  to  4  inches  long,  partly  concealed  over  back  and 
sides  by  a  loose  outer  coat  of  coarse,  erectile  yellow  or  yellow-tipped  hairs  6 
to  10  inches  long;  lower  parts  covered  with  fur  and  coarse  hair,  and  lower 
surface  of  tail  with  rigid  bristles  that  help  it  to  serve  as  a  prop  in  climbing. 
Summer  pelage  with  but  little  fur,  mainly  naked  quills  and  long  outer  hairs, 
the  black-tipped  white  quills  fully  exposed  when  erected.  Young,  black  all  over. 
Measurements. — Adult  male :  Total  length,  705  mm  ;  tail,  211 ;  foot,  105 :  ear 
(dry),  about  20.  Weight  of  large  males  generally  estimated  at  20  to  30  pounds. 
One  taken  in  Yellowstone  Park,  Wyo.,  weighed  33  %  pounds.  Weight  of  7 
males  from  Oregon,  excluding  young  of  the  year,  given  by  Gabrielson  as  18 
to  22^  pounds ;  of  8  females,  as  12  to  14  pounds.  This  series  evidently  included 
no  very  old  animals. 

Distribution  and  habitat. — The  yellow-haired  porcupine  occurs 
over  most  of  the  western  United  States  from  the  edge  of  the  Great 
Plains  to  the  Pacific,  but  the  areas  where  it  grades  into  the  more 
northern  and  southern  forms  have  not  been  fully  determined.  In 
Oregon  it  covers  almost  the  whole  State  from  desert  valleys  to  the 
coast  and  from  the  hottest  upper  Sonoran  Valleys  to  timber  line 
on  the  mountains,  seemingly  with  no  regard  to  well-established  life 
zones.  It  is  much  less  common  in  the  humid  coast  region,  however, 
than  in  the  dry  interior  of  the  State,  and  the  writer  has  seen  no 
specimens  from  west  of  the  Cascades. 

General  habits. — Porcupines  are  slow,  rather  stupid,  timid  ani- 
mals, depending  mainly  on  their  spiny  armor  for  protection,  but 
always  eager  to  get  under  cover  or  up  a  tree,  or  into  a  cave  or  cleft 
in  the  rocks  for  additional  safety.  Their  only  method  of  defense 
is  to  present  the  back  with  erect  spines  (pi.  37)  to  the  enemy  and  to 
strike  upward  and  sideways  with  the  powerful,  spiny  tail,  but  in 
most  cases  this  is  ample  defense.  The  quills  are  not  thrown,  as  is 
commonly  believed,  but  may  be  driven  deep  into  an  enemy  by  a 
blow  of  the  tail,  and  if  only  lightly  imbedded  will  work  their  way 
by  means  of  their  barbed  points  in  through  skin  and  flesh. 

These  animals  are  slow  but  industrious  travelers,  often  leaving 
their  lines  of  oval  tracks  in  dusty  trails  for  miles  in  a  single  night, 
wandering  at  random  over  deserts  or  open  valley  country,  finding 
an  abundance  of  plant  food  wherever  they  are,  and  taking  advantage 
of  any  available  cover  for  places  to  sleep  during  the  day. 

They  have  squeaky,  querulous  voices,  with  many  modifications 
to  express  anger,  fear,  or  pain,  and  softer  little  squeaks  and  grunts 
for  friendly  feelings  or  entreaty.  A  treetop  song  has  been  re- 
ported in  the  mating  season,  but  this  needs  further  study.  Gen- 
erally, however,  they  are  silent  and  by  many  are  supposed  to  be 
voiceless. 

They  are  excellent  climbers  and  spend  much  of  their  time  among 
the  branches  of  large  trees  (pi.  38),  where  they  are  comparatively 
safe  and  where  much  of  their  winter  food  is  obtained.  They  do  not 
hibernate  even  in  the  coldest  winter  weather  and  the  deeper  the 
snow  the  more  easily  available  becomes  their  food  of  twigs  and 
bark. 

Breeding  habits. — The  females  have  four  mammae  in  a  large  rectan- 
gle on  the  abdomen,  but  often  only  the  anterior  pair  is  developed.  The 
young  are  sometimes  2,  but  more  commonly  only  1,  born  usually  in 
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May;  very  large  and  remarkably  developed  at  birth.  Even  before 
birth  the  foetus  is  well  furred,  with  short  quills,  visible  teeth,  and 
open  eyes.  The  young  evidently  follow  their  mothers  soon  after 
birth.  The  mating  season  is  said  to  be  in  September  or  October 
of  the  previous  year,  and  the  period  of  gestation  about  9  months,  but 
more  careful  field  observations  are  necessary  to  fully  verify  the 
dates. 

On  May  14,  1915,  Jewett  found  in  the  willows  along  Hay  Creek 
an  old  female  porcupine  that  had  been  killed  and  partly  eaten  by 
some  animal,  and  near  her  was  a  dead  young,  evidently  but  a  few 
days  old.  On  May  22,  in  the  pine  timber  12  miles  east  of  Hay 
Creek,  he  found  with  its  mother  another  small  young  one  that  showed 
its  independence  by  bristling  up  its  little  quills  and  by  climbing  a 
pine  tree  as  readily  as  could  its  mother. 

Food  habits. — They  are  entirely  vegetarian,  and  eat  a  wide  range 
of  plants.  In  summer  most  of  their  food  is  of  low  vegetation,  clover, 
lupine,  geranium,  Polygonum,  aster,  parsnip,  grass,  many  marsh 
plants,  and  a  great  variety  of  upland  plants;  also  leaves  and  tips 
of  numerous  shrubs  and  small  bushes,  berries,  fruits,  and  occa- 
sionally garden  vegetables.  They  are  very  fond  of  apples  and 
sweetpotatoes.  In  autumn  and  winter  their  food  is  largely  twigs 
and  bark  of  bushes  and  trees,  and  where  the  snow  is  deep  almost 
entirely  of  tree  bark,  mainly  lodgepole,  yellow,  sugar,  limber,  and 
whitebark  pine,  some  Douglas  spruce,  apple,  cherry,  bullberry, 
and  mountain-mahogany.  The  outer  rough  bark  is  scraped  off 
and  thrown  down  and  only  the  green  imier  bark  and  cambium 
layer  next  to  the  wood  are  eaten.  Their  stomachs  are  very  large 
and  great  quantities  of  coarse  food  are  required  to  fill  them.  In 
14  stomachs  examined  by  Gabrielson  the  contents  weighed  from 
1  to  3  pounds.  In  summer  their  pellets  are  small  and  black,  some- 
what like  those  of  sheep,  but  in  winter  they  have  large,  oval,  brown, 
sawdust  pellets,  like  those  of  the  moose,  only  smaller,  usually  about 
an  inch  long. 

Economic  status. — When  they  occur  in  moderate  numbers,  porcu- 
pines do  work  of  little  economic  consequence,  but  when  at  long  in- 
tervals they  become  unusually  numerous  they  are  capable  of  serious 
damage  to  certain  species  of  forest  and  fruit  trees.  In  1915  they  were 
unusually  numerous  over  all  of  Oregon  east  of  the  mountains.  Jewett 
reported  them  common  in  the  Willow  Creek  and  Hay  Creek  sections, 
and  in  the  Strawberry,  Wallowa,  and  Blue  Mountains.  Peck  re- 
ported them  in  the  Baker  City  Mountains,  and  Preble  in  the  Cedar 
and  Mahogany  Mountains,  and  in  the  Cow  Creek  and  McDermitt 
country.  During  the  previous  year  L.  J.  Goldman  had  reported  them 
as  rather  common  in  the  Paulina  and  Yamsay  Mountain  country,  and 
Harry  Telford  sent  in  similar  reports  from  the  Klamath  country. 
In  1916  they  were  still  common  in  the  Klamath,  Burns,  and  Blue 
Mountain  country,  and  H.  H.  Sheldon  and  Robert  Becker  also  re- 
ported them  as  common  in  the  Snake  Eiver  and  Malheur  Valley 
country. 

Those  in  the  mountains  were  gnawing  the  bark  from  the  branches 
and  trunks  of  many  of  the  lodgepole  and  some  of  yellow  pines, 
while  those  in  the  valleys  favored  the  wild  cherry,  buffaloberry,  and 
mountain-mahogany  trees,  and  in  the  orchards  many  fruit  trees  were 
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being  injured.  Near  Crane  a  little  apple  orchard  had  been  invaded 
by  a  porcupine,  and  apples,  leaves,  bark,  and  branches  were  eaten. 
A  dozen  trees  were  injured  and  some  were  nearly  killed  before  the 
porcupine  was  killed.  At  Huntington,  Sheldon  reported  many  fruit 
trees  damaged  by  porcupines,  and  at  Willows,  Jewett  reported  apple 
and  cherry  trees  injured  by  them.  At  Drewsy,  Becker  reported 
them  feeding  on  alfalfa  in  the  fields  before  the  hay  was  cut.  At 
Silver  Lake,  in  Lake  County,  a  ranchman  told  Goldman  that  the 
animals  came  into  his  garden  and  ate  his  vegetables  and  water- 
melons. Gabrielson  reported  them  feeding  on  alfalfa,  potatoes,  car- 
rots, lettuce,  cabbage,  sweet  corn,  and  other  truck  crops. 

In  deserted  camps  and  cabins  they  often  gnaw  the  doors,  floors, 
tables,  and  boxes,  and  eventually,  if  undisturbed,  destroy  much  of 
the  furniture  and  woodwork.  Apparently  they  are  attracted  by  the 
flavor  of  salt  or  grease.  They  will  also  gnaw  leather,  horns,  or  bones, 
and  sometimes  do  considerable  damage  to  harness  and  saddles. 

In  none  of  these  methods  of  mischief,  however,  do  they  create  as 
much  dislike*  among  the  human  inhabitants  of  the  country  as  by  their 
punishment  of  inquisitive  and  quick-tempered  dogs.  Some  thoughtful 
canines  after  a  single  lesson  will  let  them  severely  alone,  but  others 
try  to  wreak  their  vengeance  on  the  innocent  porcupine  with  fright- 
fully painful  and  often  fatal  consequences  to  themselves. 

As  pets  they  are  extremely  interesting  and  amusing,  though  not 
very  intelligent  animals,  soon  becoming  tame  enough  to  come  when 
called  and  to  beg  for  food,  but  they  must  be  kept  in  trees  or  dog- 
proof  yards  and  always  handled  with  care. 

As  food  the  porcupine  is  relished  by  many  tribes  of  Indians,  but 
the  flesh  of  those  eaten  in  camp  is  usually  rather  tough  and  often 
has  a  decided  flavor  of  pine  bark.  Often  the  strong  body  odor 
of  the  animal  is  conveyed  to  the  flesh  in  skinning,  but  the  Indian 
method  of  roasting  them  whole,  quills  and  all,  in  a  camp  fire  until 
nicely  done,  and  then  breaking  open  the  charred  crust  and  eating 
out  the  juicy  flesh  may  be  far  superior  to  the  frying-pan  method  by 
which  they  are  usually  prepared  in  camp. 

While  a  few  porcupines  have  a  real  value  of  interest  in  the  woods 
and  waste  places,  an  overabundance  of  the  animals  at  once  demands 
control  and  better  methods  of  elimination.  Many  are  shot,  trapped, 
or  killed  with  clubs.  Poisoning  with  poisoned  apples  or  sweetpota- 
toes  in  their  caves  and  rock  dens  or  in  artificially  prepared  shelters 
should  prove  successful  if  properly  done  and  safeguarded.  Gabriel- 
son  has  destroyed  them  in  considerable  numbers  in  their  rock  dens 
by  use  of  a  salt-strychnine  bait,  placed  far  back  out  of  the  reach  of 
other  animals,  or  in  auger-hole  cups  in  wooden  blocks  nailed  high  up 
in  trees.  Any  serious  trouble  from  porcupines  should  be  reported 
to  the  Bureau  of  Biological  Survey  at  Portland,  Oreg.,  or  Washing- 
ton, D.  C. 

Family  ZAPODIDAE:  Jumping  Mice 
ZAPUS  TRINOTATUS  TRINOTATUS  Rhoads 
Nobthwest  Jumping  Mouse 
Zapus  trinotatus  Rhoads,  Acad.  Nat.  Sci.  Phila.  Proc.  1894:  421,  1895. 

Type. — Collected  on  Lulu  Island,  mouth  of  Frazer  River,  British  Columbia 
by  Samuel  N.  Rhoads,  May  31,  1892. 
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General  characters. — Large  for  a  Zapus;  tail  very  long  and  slender  and  almost 
naked ;  hind  feet  long  with  long  slender  toes  and  naked  soles ;  ears  long  and 
narrow;  upper  incisors  deeply  grooved,  dark  orange  in  color;  pelage  appressed, 
harsh,  and  bristly.  Color  with  strong  pattern,  back  from  nose  to  tail  dusky  with 
but  a  trace  of  yellow ;  sides  deep  rich  orange  with  coarse  black  bristles  scattered 
through  ;  whole  lower  parts  white  or  creamy  white. 

measurements. — Large  typical  adult  female:  Total  length,  235  mm;  tail, 
135;  foot,  33;  ear  (dry),  13.    Weight  of  adult  male,  27.5  g. 

Distribution  and  habitat. — This  large,  dark,  richly  colored,  and 
beautifully  marked  form  occupies  the  coast  country  from  southern 
British  Columbia  to  southern  Oregon  and  extends  inland  to  include 
in  its  range  the  Willamette,  Umpqua  and  lower  Eogue  River  Valleys 

(fig.  52).  Specimens 
from  Eugene  are  fair- 
ly typical  but  show  a 
slight  tendency  toward 
montanus  from  the  Cas- 
cades, while  others  from 
Grants  Pass  are  grading 
toward  pacifcus  of  the 
upper  Rogue  River  Val- 
ley. Humid  Transition 
Zone  in  Oregon  seems  to 
be  fully  occupied  by  them. 
They  are  largely  marsh 
and  meadow  dwellers  but 
are  often  caught  along  the 
creek  banks  or  under 
ferns  and  weeds  in  the 
woods.  In  places  they  are 
occasionally  abundant  but  more  generally  they  are  scarce  in  numbers 
and  scattered  in  distribution. 

General  habits. — Although  of  mouse  size,  these  graceful  little  ani- 
mals in  disposition  and  habits  have  little  in  common  with  ordinary 
mice.  Naturally  quiet  and  phlegmatic,  they  are  easily  captured  alive 
in  the  hands  and  if  gently  handled  rarely  bite  and  seem  not  much 
afraid.  When  startled  they  progress  rapidly  in  long  leaps  but  usu- 
ally after  3  or  4  jumps  they  stop  and  sit  motionless  to  see  if  they 
are  pursued,  and  then  if  closely  watched  may  often  be  approached 
stealthily  and  captured  under  the  hollowed  hand.  In  dense  vegeta- 
tion such  as  ferns  or  marsh  grass  or  weedy  cover  their  method  of 
escape  is  generally  successful. 

While  mainly  nocturnal  they  are  occasionally  seen  in  daylight 
when  frightened  from  their  grassy  nests  on  the  surface  of  the  ground. 
They  do  not  make  runways  nor  leave  any  trace  of  their  presence 
except  the  little  heaps  of  grass  stems  where  they  feed.  These  are  2 
to  3  inches  long  and  are  readily  distinguished  from  the  shorter,  more 
scattered  cuttings  found  in  the  runways  of  meadow  mice. 

The  animals  burrow  into  the  ground  to  make  their  winter  nests, 
become  very  fat  in  autumn  and  hibernate  long  and  closely  during  the 
cold  winter  weather,  remaining  unconscious  for  about  half  the  year 
in  the  colder  parts  of  their  range  and  apparently  also  in  that  part 
of  Oregon  where  the  winters  are  comparatively  mild. 


Figdbe  52. — Range  of  the  four  forms  of  jumping  mice 
in  Oregon:  1,  Zapus  trinotatus  trinotatus;  2  Z.  t. 
montanus;  3,  Z.  t.  paciflcus ;  4,  Z.  princeps  ore- 
yonus.     Type  localities  circled. 
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Breeding  luabits. — The  females  have  4  pairs  of  mammae — 1  ingui- 
nal, 1  abdominal,  and  2  pectoral.  The  number  of  young  ranges  from 
4  to  8  in  a  litter;  apparently  but  one  litter  is  born  in  a  season. 
In  some  cases  the  young  have  scant  time  to  get  their  growth  and  lay 
in  a  stock  of  fat  before  winter. 

Food  habits. — These  mice  are  dainty  feeders,  living  mainly  on 
small  seeds  of  grasses  and  other  plants  which  they  reach  by  cutting 
off  the  stems,  drawing  them  down  and  biting  off  the  lower  sections 
until  the  seed-laden  heads  are  reached.  The  small  grains — wheat, 
barley,  ^e,  and  oats — are  treated  in  the  same  manner  and  are  also 
favorite  foods.  Many  other  plants  are  also  cut  for  their  seeds,  and 
rolled  oats  used  for  trap  bait  are  eagerly  eaten. 

In  the  early  autumn  the  animals  accumulate  an  excessive  amount 
of  fat  in  thick  layers  under  the  skin,  over  the  muscles  and  especially 
in  the  abdominal  cavity.  In  the  case  of  other  subspecies  this  oily 
fat  will  more  than  double  their  weight  and  supply  ample  food 
material  to  carry  them  through  the  long  winter's  sleep. 

Economic  status. — Generally  these  little  animals  are  not  numerous 
enough  to  be  of  any  serious  economic  importance,  but  where  they 
are  unusually  numerous  the  meadows  suffer  in  spots  from  the  amount 
of  grass  that  they  cut  to  get  the  seeds.  In  places  an  acre  or  more 
of  the  best  grasses  may  be  found  noticeably  thinned  by  them.  The 
loss  of  seed  locally  may  also  prove  a  serious  check  on  the  reproduc- 
tion of  the  grasses.  Potentially  they  are  thus  capable  of  serious 
injury  to  grain  and  forage  crops,  and  every  encouragement  should 
be  given  to  their  natural  enemies,  owls  and  other  nocturnal  birds, 
weasels,  skunks,  badgers,  and  beasts  of  prey. 

ZAPUS    TRINOTATUS    PACIFICUS    Mereiam 
Pacific  Jumping  Mouse 

Zapus  paoificus  Merriani,  Biol.  Soc.  Wash.  Proc.  11 :  104,  1897. 

Type. — Collected  at  Prospect,  Rogue  River  Valley,  Oreg.,  by  Edward  A.  Preble, 
August  29,  1896. 

General  characters. — Small ;  form  slender ;  skull  narrow  and  slender ;  colors 
bright,  with  much  yellowish  in  dorsal  area  and  unusually  clear  yellow  sides, 
lightly  lined  with  black  hairs ;  belly  and  lower  surface  of  tail  white ;  feet  gray ; 
ears  slightly  or  not  at  all  edged  with  yellow. 

Measurements. — Type,  adult  male  :  Total  length,  225  mm  ;  tail  141 ;  foot,  31 ; 
ear  (dry),  12. 

Distribution  and  habitat. — This  mouse  is  found  in  the  upper  Rogue 
River  Valley  in  Oregon  and  extends  southward  into  northern  Cali- 
fornia, in  semiarid  Transition  Zone  (fig.  52). 

General  habits. — No  peculiarities  of  habits  have  been  observed  for 
this  form  except  the  habit  of  swimming,  which  is  probably  common 
to  all.  On  the  side  of  Preston  Peak,  Calif.,  N.  Hollister,  in  1909, 
gave  the  following  interesting  note : 

While  I  was  walking  around  the  grassy  border  of  a  small  pond  one  jumped 
out  at  my  feet  and  struck  in  the  water  like  a  frog,  which  at  first  it  was  thought 
to  be,  until  it  was  seen  swimming  across  the  pond  on  the  surface  of  the  water, 
when  it  was  shot  for  a  specimen.  The  animal  may  not  have  intentionally 
jumped  into  the  water  but  he  certainly  handled  himself  as  if  perfectly  at  home 
and  swam  with  little  effort  and  great  speed  over  the  still  surface  of  the  pond. 
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ZAPUS  TRINOTATUS  MONTANUS  Merriam 
Mountain  Jumping  Mouse;  Kangaroo  Mouse 

Zapus  trinotatus  montanus  Merriam,  Biol.  Soc.  Wash.  Proc.  11:104,  1897. 

Type. — Collected  at  Crater  Lake,  Oreg.,  by  Edward  A.  Preble,  August  21,  1896. 

General  characters. — Slightly  smaller  and  lighter  colored  than  trinotatus; 
skull  slenderer  and  more  delicate ;  back  dusky,  lightly  grizzled  with  orange ; 
sides  light  orange,  lined  with  black  hairs;  lower  parts  creamy  white;  feet  gray; 
tail  whitish  below. 

Measurements. — Average  of  eight  topotypes :  Total  length,  228  mm  ;  tail,  135 ; 
foot,  31;  ear  (dry),  12. 

Distribution,  and  habitat. — This  is  a  mountain  form  inhabiting 
mainly  Canadian  Zone  for  the  whole  length  of  the  Cascade  range  in 
Oregon.  Specimens  from  McKenzie  Bridge  are  clearly  intermediate 
between  trinotatus  and  montanus,  and  intergradation  between  the 
two  may  be  expected  all  along  the  west  base  of  the  Cascades  (fig.  52). 

General  habits. — These  mountain  jumping  mice,  as  do  other  forms 
of  the  group,  live  in  meadows  and  marshes  or  near  mountain  brooks 
and  streams,  feeding  on  grass  seeds  and  such  other  seeds  as  are  avail- 
able, even  the  fiery  seeds  of  western  skunkcabbage,  becoming  very 
fat  in  autumn  and  sleeping  soundly  during  the  long  winter  period  of 
cold  and  deep  snow7s.  Actual  dates  of  entering  and  emerging  from 
hibernation  are  not  available  and  it  is  not  known  if  the  period  is  longer 
in  the  high  mountains  than  in  the  lowlands. 

ZAPUS  PRINCEPS  OREGONUS  Preble 
Blue  Mountain   Jumping   Mouse 

Zapus  princcps  oregonus  Preble,  North  Amer.  Fauna  No.  15,  p.  24,  1899. 
Zapus  major  Preble,  North  Amer.  Fauna  No.  15,  p.  24,  1899,  from  Hart  Mountain 
(Warner  Mountain),  Oreg. 

Type. — Collected  at  Elgin,  Blue  Mountains,  Oreg.,  by  Edward  A.  Preble,  in 
1896. 

General  characters. — Large,  about  the  same  as  Zapus  princeps  of  the  Rocky 
Mountains,  but  less  sharply  marked,  with  grayer  head  and  obscurely  margined 
ears ;  back  and  head  dusky,  lightly  flecked  with  yellow ;  sides  and  cheeks  broadly 
dark  ochraceous  or  light  orange  yellow,  lined  with  coarse  black  hairs ;  lower 
parts  white ;  feet  and  lower  surface  of  tail  whitish. 

Measurements. — Average  typical  adult:  Total  length,  132  mm;  tail,  138;  foot, 
33;  ear  (dry),  12. 

Distribution  and  habitat. — The  Blue  Mountain  jumping  mice  cover 
practically  all  of  the  Transition  and  Canadian  Zone  areas  of  Oregon 
east  of  the  Cascades,  including  such  scattered  desert  ranges  as  the 
Yamsay,  Hart,  Steens,  and  Mahogany  Mountains  and  the  high  coun- 
try at  the  headwaters  of  the  Owyhee  River  (fig.  52).  Being  lovers  of 
meadows  and  brooks,  they  are  not  found  in  the  desert  valleys,  which 
are  also  below  their  zone  level,  hence  their  range  is  more  or  less  broken 
and  scattered.  Zapus  major  from  Hart  Mountain  (Warner  Peak) 
proves,  on  comparison  with  abundant  material,  to  be  typical  oregonus, 
while  those  from  the  southeastern  corner  of  the  State  are  grayer  and 
may  be  grading  toward  nevadensis,  but  at  present  are  better  referred 
to  oregonus. 

General  habits.— -In  no  way  have  the  habits  of  these  little  animals 
been  found  to  differ  from  those  of  other  subspecies.    They  are  locally 
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common  in  the  grassy  and  flowery  mountain  meadows  and  under 
the  fringing  willows  along  the  creeks,  and  are  often  taken  in  con- 
siderable numbers  by  collectors. 

In  August  they  become  fat,  and  none  are  taken  between  the  early 
part  of  September  and  May.  They  hibernate  for  6  or  7  months  in 
underground  nests,  laying  up  no  food  but  depending  entirely  on 
their  accumulated  fat  to  carry  them  through  the  winter.  In  food 
and  breeding  habits  they  show  no  subspecific  peculiarities. 

Family  HETEROMYIDAE :  Kangaroo  Rats  and  Pocket  Mice 

PERODIPUS  ORDII  COLUMBIANUS  Mekriam 

Columbian  Five-toed  Kangaroo  Rat  ;  Wapota  Pitsua  of  the  Piute 

Perodipus  ordi  columbianus  Merriam,  Biol.  Soc.  Wash.  Proc.  9:  115,  1894. 

Type.— Collected  at  Umatilla,  Oreg.,  by  Clark  P.  Streator,  October  18,  1890. 

General  characters. — A  small,  five-toed,  buff-colored  kangaroo  rat,  with  long 
crested  tail  (pi.  39,  A)  ;  long  hairy  soled  hind  feet;  small  hands;  wide  head; 
large  eyes ;  small  hooded  ears ; 
and  very  long  mustaches. 
Skull  with  inflated  mastoids 
and  broad  antorbital  arches; 
upper  incisors  narrow,  equal- 
ly grooved  and  strongly  re- 
curved. Upper  parts  dark 
buff  with  dusky  ears,  sides  of 
nose,  heels,  and  soles,  and 
plumbeous  stripes  along  top 
and  bottom  of  tail ;  lower 
parts,  feet,  sides  of  tail,  hip 
stripes,  brow  and  ear  patches 
and  lining  of  cheek  pouches 
white.  The  white  side  lines 
of  the  tail  are  broad  and  usu- 
ally meet  below  just  back  of 
the  tip  of  tail. 

Measurements.  —  Type :  To- 
tal length,  254  mm ;  tail,  148 ; 
foot,  40;  ear  (dry),  11. 
Adult  female  from  Malheur 
Lake:  242;  135;  42;  ear  in 
flesh,  13.    Weight  50  g. 

Distribution  and  habitat. — These  are  the  common  kangaroo  rats  of 
eastern  Oregon,  occupying  practically  all  of  the  Upper  Sonoran  sage- 
brush valleys  east  of  the  mountains,  except  in  the  Klamath  section 
(fig.  53).  They  prefer  sandy  or  mellow  soils,  but  are  occasionally 
found  on  firm  or  even  hard  soils  on  the  uplands,  but  never  in  such 
numbers  as  in  the  sandy  areas.  They  prefer  the  open  and  avoid  dense 
vegetation. 

General  habits. — The  name  "  kangaroo  rat "  is  wholly  inappro- 
priate and  misleading  for  these  beautiful  little  rodents.  The  large 
hind  feet  and  legs  and  long  tails  are  the  only  points  of  superficial 
resemblance  to  kangaroos  and  these  are  structurally  entirely  different 
from  those  of  any  marsupial.  Neither  are  they  closely  related  to 
rats  or  in  any  way  ratlike  in  appearance.  Still  the  name  seems 
hopelessly  fastened  upon  them. 

They  are  beautiful  little  animals  with  short,  arched  bodies,  large 
heads,  large  black  eyes ;  short  rounded  ears ;  fur-lined  cheek  pouches ; 
long,  slender,  tasseled  tails ;  long  hind  feet  and  legs ;  and  small  hands. 


Figure  53. — Range  of  three  forms  of  kangaroo 
rats  (Dipodomys  and  Perodipus)  in  Oregon:  1, 
Perodipus  ordii  columbianus;  2,  Dipodomys  heer- 
manni  calif ornious;  3,  D.  h.  gabrielsoni.  Type 
localities  circled. 
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In  ordinary  travel  they  go  hop,  hop,  hopping  over  the  ground  on 
the  two  hind  feet  or  in  rapid  flight  skimming  over  the  surface  with 
tail  straight  out  behind  and  used  as  a  rudder  for  keeping  their 
course  or  making  quick  and  devious  turns. 

The  use  of  the  long  tail  always  raises  a  query.  It  is  not  powerfully 
muscular  as  in  the  kangaroos  but  has  many  uses  besides  that  of  an 
efficient  steering  apparatus.  It  balances  every  motion  of  the  animal 
and  at  rest  lies  partly  on  the  ground.  At  other  times  as  the  animal 
reaches  up  for  seeds  or  leaves  from  plants,  the  tail  serves  as  a  prop 
or  with  the  two  hind  feet  makes  a  firm  tripod,  while  the  delicate 
hands  reach  up  for  food.  In  climbing  among  the  branches  of  tall 
weeds  or  sagebrush  the  animal  presses  the  tail  against  the  stems  and 
steadies  itself,  and  even  when  sitting  on  a  man's  arm  or  fist  one  will 
press  its  tail  down  over  the  side  to  keep  its  body  in  a  stable  position. 

The  long  hind  feet  and  heavily  muscled  thighs  are  powerful  aids 
to  speed  and  are  also  used  in  digging  and  fighting,  while  the  tiny 
hands  are  used  with  great  skill  in  gathering  and  holding  food  and 
tucking  it  into  the  cheek  pockets,  in  making  nests,  and  in  loosening 
up  the  earth  to  be  kicked  far  back  by  the  hind  feet.  Running  is 
accomplished  entirely  on  the  hind  feet,  by  long  leaps,  the  tracks 
in  the  sand  often  showing  20,  24,  and  28  inches  from  toe  to  toe. 

The  ample,  elastic  fur-lined  cheek  pouches,  extending  back  under 
the  skin  of  the  cheeks  and  sides  of  neck,  when  well  filled  with  seeds 
or  grain  or  rolled  oats,  hold  about  a  tablespoonful  each  of  food, 
enough  to  last  the  animal  for  1  full  day  and  enough  to  make  the 
storage  of  an  excess  food  supply  a  rapid  process.  They  are  filled 
rapidly  with  the  hands  and  emptied  instantly  with  a  single  motion 
of  both  hands  at  once,  pressing  forward  from  the  rear  on  the 
outside. 

A  little  warty  gland  on  the  back  between  the  shoulders  appears 
to  serve  at  least  two  purposes.  It  has  a  faint  musky  odor  that  may 
have  recognition  purposes  very  useful  to  the  individuals  of  the 
species.  It  also  yields  an  oily  substance  that  may  serve  as  an  im- 
portant hair  dressing.  If  kept  in  a  clean  box  or  cage  for  a  few 
days  the  animals  become  very  rough,  mussy,  and  oily  in  appearance. 
Given  dry  sand  or  dust  for  a  vigorous  bath,  which  they  greatly 
enjoy,  they  again  become  sleek  and  fluffy  with  removal  of  excess  oili- 
ness  from  the  fur. 

The  animals  are  so  strictly  nocturnal  that  people  rarely  see  them 
or  even  know  of  their  presence.  Even  tame  individuals  kept  in 
the  house  would  not  come  out  of  their  nest  boxes  until  long  after 
dark,  and  all  would  retire  for  the  day  before  the  first  signs  of  day- 
light. Still  they  did  not  sleep  through  all  of  the  15  hours  spent  in 
the  nest  boxes,  for  they  carried  in  at  least  their  pockets  full  of 
food,  or  more  than  one  load  if  a  supply  was  available,  and  ate  it  dur- 
ing the  day;  they  also  moved  about  considerably  inside  the  boxes, 
and  repaired  their  nests.  Behind  closed  doors  in  their  burrows  they 
apparently  do  some  digging  and  considerable  moving  around  dur- 
ing the  day,  and  if  a  closed  door  is  opened  from  the  outside  they 
usually  soon  replug  it  with  earth.  They  see  well  in  the  dark  and 
in  a  moderately  lighted  room,  but  sunlight  or  any  bright  light 
causes  them  to  blink  and  half  close  their  eyes.  Their  eyes  are 
always  closed  in  sleep,  but  when  awake  in  a  dim  light  they  are 


North  American  Fauna  No.  55,  U.  S.  Dept.  of  Agriculture,  Biological  Survey 


Plate  39 


A,  Columbian  kangaroo  rat  in  glass  photographing  box  at  Malheur  Lake;  B,  pocket  mouse  dug  out  of  its 
burrow  in  the  sagebrush  near  Malheur  Lake. 
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wide  open  and  very  large.  In  the  dark  they  shine  with  reflected 
light  as  two  glowing  yellow  balls  just  the  color  of  the  full  moon 
well  above  the  horizon. 

In  disposition  the  animals  are  surprisingly  gentle  and  tame  with 
man  and  to  a  limited  extent  social  and  friendly  with  each  other 
in  a  family  or  colony.  With  others  from  different  dens  they  are 
savagely  unfriendly.  Seven  were  caught  alive  at  one  group  of  bur- 
rows and  kept  in  a  two-room  cabin.  When  put  in  a  box  together 
they  all  fought  like  cats  and  dogs,  but  given  the  run  of  the  house 
they  selected  separate  quarters  in  boxes,  tin  cans,  boots,  the  stuffing 
of  a  lounge,  and  in  a  corner  of  the  wood  box.  They  did  much  chas- 
ing and  fighting  around  the  rooms  at  night  and  several  were  killed 
by  the  others,  but  finally  several  became  wonted  to  the  wood  box  and 
slept  together  or  in  different  corners  of  it. 

Dens  and  burrows  that  were  dug  out  and  mapped  were  often  found 
to  be  elaborate  and  complicated.  One  large  den  in  an  old  barren 
field  covered  about  12  by  20  feet,  with  4  main  entrances  where  con- 
siderable earth  had  been  thrown  out,  but  each  entrance  kept  closed 
during  the  day.  An  elaborate  system  of  connected  burrows  led  to 
several  nest  and  food  chambers  a  foot  to  1^  feet  below  the  surface, 
and  10  blind  burrows  were  traced  to  points  near  the  surface  where, 
in  case  of  danger,  an  animal  might  easily  break  through  and  escape. 
Two  main  and  five  smaller  storage  chambers  contained  a  little  food 
and  food  refuse.  At  least  2,  and  probably  a  family  of  5  or  6  animals, 
occupied  this  den.  Other  burrows  examined  were  much  simpler  in 
nature,  some  with  only  a  single  burrow  with  a  main  entrance  and 
blind  exit  and  a  small  nest  and  food  chamber  at  the  bottom.  Usually 
the  occupant  escaped  by  breaking  out  through  the  back  door  and 
making  off  at  a  flying  pace  to  some  other  burrow. 

Climbing. — Those  in  captivity  have  shown  unexpected  skill  in 
climbing,  in  running  through  branches  of  sagebrush  in  the  wood 
box  and  through  the  slender  branches  of  large  weeds  and  bushes,  and 
in  balancing  on  edges  of  boxes  and  thin  boards.  They  will  hop  to 
the  top  of  a  15-inch  box,  sit  on  the  edge  of  the  thin  board,  hop  across 
to  the  other  edge,  or  to  the  edge  of  another  box,  swarm  up  a  big 
dry  mustard  plant  and  sit  on  the  branches  with  tails  pressed  against 
the  branches  or  stems  to  keep  a  balance,  climb  to  the  tops  of  screen 
doors  and  then  jump  down,  and  climb  up  a  bed  blanket  that  reaches 
near  the  floor  and  find  their  way  into  bed  in  a  friendly  fashion.  The 
wild  mustard  plants,  often  4  or  5  feet  high,  from  which  much  of  their 
food  is  gathered,  are  evidently  climbed  as  the  small  branches  are  cut 
off  and  the  seeds  stored  for  food. 

Fighting. — When  two  strangers  meet  there  is  sure  to  be  trouble. 
One  will  jump  on  the  other,  or  both  will  sit  up  and  spar  with  their 
hands  each  trying  to  get  hold  of  the  other  with  its  teeth.  Sometimes 
they  will  clinch  and  bite  and  kick  each  other  until  one  breaks  away 
with  a  bloody  nose  or  torn  skin  or  broken  tail  and  runs  for  its  life, 
with  the  other  in  hot  pursuit.  One  was  found  dead  in  the  morning 
on  the  floor  with  its  nose  and  tail  bitten  and  dozens  of  little  holes 
through  the  skin  of  the  back  and  into  the  flesh,  where  the  sharp  toe 
nails  of  the  hind  feed  had  been  driven  in  with  great  force.  Later 
two  other  dead  ones  were  found  behind  the  wood  box,  torn  and 
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Eunctured,  and  others  had  bloody  noses  and  damaged  tails.  Old 
[opsy,  the  first  one  taken  and  the  gentlest  of  the  lot,  was  twice 
rescued  from  combats  with  a  bloody  nose,  and  between  sniffles  she 
kept  up  a  belligerent  undertone  of  chur,  chur,  chur,  and  had  to  be 
held  and  comforted  for  some  time  to  be  kept  from  going  back  on  the 
warpath. 

There  seems  to  be  no  age  or  sex  distinction  in  the  fighting,  both 
males  and  females  being  attacked  indiscriminately  by  the  other.  The 
younger  and  weaker  animals  suffer  most.  In  the  open  where  escape 
is  easy  the  fighting  is  probably  not  often  serious,  but  occasionally 
specimens  are  taken  with  ragged  ears  or  injured  tails.  The  fighting 
instinct  is  evidently  an  outcome  of  the  storing  habit,  each  animal  be- 
ing of  necessity  compelled  to  protect  and  defend  its  food  supply. 

Voices. — Generally  the  animals  are  silent,  but  close  association 
shows  that  they  have  many  little  sounds  and  notes  that  mean  dif- 
ferent things.  When  disturbed  in  a  nice  warm  nest,  they  often  make 
a  complaining  note.  Again,  when  hopping  about  the  floor  at  night, 
a  low  birdlike  chirp,  chirp,  chirp  is  occasionally  heard,  or  when  on 
the  warpath  this  note  becomes  an  angry  chur,  chur,  chur,  and  if  two 
come  to  blows  there  are  sharp  squeaks  and  squeals,  sometimes  franti- 
cally shrill  in  pain  or  anger. 

Breeding  habits. — The  females  have  normally  3  pairs  of  mammae, 
2  inguinal  on  a  pair  of  elongated  glands  and  1  pectoral  on  short 
glands.  In  1  female  there  were  also  2  pairs  of  pectoral  mammae. 
Three  and  four  embryos  have  been  found  in  females  taken  for  speci- 
mens in  June  and  July,  but  the  breeding  season  is  probably  as  irregu- 
lar and  uncertain  as  in  other  desert  mammals.  Apparently  no  small 
young  have  ever  been  found,  and  little  is  known  of  the  breeding 
habits. 

Food  habits. — Their  food  consists  largely  of  seeds  of  a  great  vari- 
ety of  plants,  including  grasses,  grains,  pigweeds,  wild  mustards, 
capers,  shadscale,  Dondia,  wild  sunflowers,  lupines,  and  the  small 
desert  star  Mentzelia  albicaulis.  In  captivity  they  are  fond  of  rolled 
oats  and  any  seeds  or  grains  but  also  eat  green  leaves  of  weeds,  fresh 
cabbage,  and  the  rinds  of  ripe  cantaloups.  At  first  they  would  not 
touch  water  but  were  eager  for  juicy  cabbage  and  cantaloup,  but 
after  a  week  or  more  in  the  house  they  were  noticed  drinking  the 
drops  of  water  spilled  on  the  kitchen  floor,  and  when  some  water 
was  given  them  in  shallow  dishes  they  drank  eagerly  but  in  a  peculiar 
way,  dipping  it  up  and  licking  it  from  the  hands,  usually  both  hands 
together  and  not  from  one  hand  as  does  Perognathus.  In  the  desert 
they  evidently  obtain  their  water  from  succulent  vegetation,  and  in 
the  dry  season  they  were  found  carrying  both  ripe  and  green  seed 
capsules  of  Mentzelia  in  their  pockets.  Each  of  these  little  green 
capsules,  half  an  inch  long  and  a  tenth  of  an  inch  in  diameter,  con- 
tains a  good-sized  drop  of  clear  green  juice,  not  unpleasant  in  flavor 
and  affording  an  ample  supply  of  water  during  the  hottest,  driest 
part  of  the  summer. 

Economic  status. — In  the  warm,  arid  valleys  where  most  of  these 
little  kangaroo  rats  are  found  there  is  generally  no  form  of  agricul- 
ture for  them  to  interfere  with,  but  occasionally  where  dry  farming 
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is  attempted  they  feast  on  the  sown  seed  and  later  on  the  growing 
and  ripening  grain.  In  irrigated  sections  they  may  do  some  mis- 
chief around  the  edges  of  the  fields.  On  the  stock  range,  which  in 
eastern  Oregon  has  been  almost  ruined  by  overgrazing,  they  have 
doubtless  done  their  share  to  exterminate  many  of  the  grasses  and 
forage  plants  by  consuming  the  few  remaining  seeds.  In  fact  there 
are  now  not  enough  seeds  to  support  them  over  wide  valleys  where 
there  is  nothing  for  stock  to  eat.  Wild  mustard  and  shadscale  were 
the  only  seeds  they  were  getting  in  some  localities.  Their  numbers 
are  not  sufficient  to  do  serious  harm  in  a  more  fertile  region,  but  in 
places  they  can  now  take  all  the  seed  that  is  left. 

As  pets  they  are  gentle,  cleanly,  inoffensive,  interesting,  and  amus- 
ing. They  are  contented  in  captivity  and  are  fond  of  running  on 
revolving  wheels  or  inclined  disks,  thus  getting  good  exercise. 

PERODIPUS  MICROPS  PREBLEI  Goldman 
Preble's  Kangaroo  Rat 

Perodipus  microps  preblei  Goldman,  Jour.  Mammal.  2 :  233,  1921. 

Type. — Collected  at  the  Narrows,  Harney  County,  Oreg.,  by  Edward  A. 
Preble,  July  23.  1896. 

General  characters. — In  external  characters  scarcely  distinguishable  from 
columbianus  but  slightly  larger,  with  relatively  longer,  darker  tails,  and  dusky 
lining  of  cheek  pouches ;  skull  slender,  with  narrower  antorbital  arches ;  upper 
incisors  unequally  grooved,  not  recurved,  set  approximately  at  right  angle  to 
plane  of  palate. 

Measurements. — Of  type,  female:  Total  length,  263  mm;  tail,  154;  foot,  41; 
ear  (dry),  11.  Of  female  topotype :  168 ;  156 ;  42 ;  11.  Weight  of  adult  female 
topotype  65.5  g. 

Distribution  and  habitat. — There  are  specimens  from  Narrows, 
Tumtum  Lake,  White  Horse  Creek,  and  Summer  Lake  in  southern 
Oregon,  and  from  Granite  Creek  in  northwestern  Nevada,  all  from 
the  sandy  bottoms  of  low,  hot  desert  valleys  in  Upper  Sonoran  Zone. 

General  habits. — The  only  striking  peculiarity  of  habits  of  this 
species  observed  to  differ  from  those  of  columbianus  is  that  of 
building  mounds  over  the  den  or  group  of  burrows.  In  the  light 
sandy  soil  and  mellow  sand  dunes  around  Harney  Lake  and  extend- 
ing along  the  side  of  the  valley  to  Narrows  their  mounds  are  com- 
mon, often  a  foot  high  by  5  or  6  feet  across,  with  several  openings 
into  the  sides.  In  the  White  Horse  Creek  Valley  some  of  the  mounds 
are  10  or  12  feet  across  with  a  dozen  openings.  Part  or  sometimes 
all  of  the  doorways  are  closed  if  the  occupants  are  inside.  The  earth 
from  the  burrows  is  thrown  out  and  then  kicked  back  onto  the 
mounds,  and  thus  with  age  and  use  the  mounds  increase  in  size. 
Some  become  almost  as  well  developed  as  those  of  Dipodomys  spec- 
tabilis  in  Arizona,  but  never  so  large. 

Trails  and  runways  lead  from  mound  to  mound  or  off  to  the  feed- 
ing grounds,  and  the  paired  tracks  of  the  hind  feet  show  in  the 
sandy  or  dusty  trails  in  short  or  long  hops  according  to  the  speed 
of  the  animals.  Feeding  and  breeding  habits  seem  to  be  the  same 
as  in  columbianus,  while  the  economic  importance  in  these  sandy 
desert  areas  is  negligible. 
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DIPODOMYS  HEERMANNI   CALIFORNICUS   Mebriam 
Northern  California  Kangaroo  Rat 

Dlpodonvys  caUfomicus  Merriam,  North  Amer.  Fauna  No.  4,  p.  49,  1890. 

Type. — Collected  at  Ukiah,  Mendocino  County,  Calif.,  by  T.  S.  Palmer,  May  4, 
1889. 

General  characters. — Largest  of  the  kangaroo  rats  found  in  Oregon;  form 
compact,  with  large  head  and  hooded  ears ;  tail  very  long  and  slender,  with  well- 
developed  terminal  white-tipped  brush ;  hind  legs  and  feet  very  long ;  feet  with 
four  toes  and  sharp,  nearly  straight  nails;  hands  small,  with  short  thumb 
and  slightly  curved  nails;  cheek  pouches  ample  and  fur-lined;  skull  broadly 
triangular,  with  inflated  mastoids  and  grooved  upper  incisors.  Upper  parts  dark 
rich  buff,  heavily  clouded  with  dusky,  becoming  blackish  on  nose,  ears,  hams, 
soles,  and  along  top  and  bottom  of  tail;  lower  parts,  feet,  the  tip,  sides,  and 
base  of  tail,  stripe  across  hams,  and  ear  and  brow  spots,  pure  white. 

Measurements. — Average  of  typical  adults :  Total  length,  312  mm ;  tail,  184 ; 
foot,  46;  ear  (dry),  14. 

Distribution  and  habitat. — These  large,  dark  kangaroo  rats  occupy 
the  interior  valleys  of  northern  California  from  near  San  Francisco 
Bay  north  into  southern  Oregon  in  the  Klamath  Valley  (fig.  53). 
There  are  specimens  from  Klamath  Falls,  Tule  Lake,  and  Swan  Lake 
Valley  in  Klamath  County.  The  specimen  from  Swan  Lake  Valley 
was  collected  by  Elmer  Applegate  in  1898.  They  occupy  upper 
Sonoran  Zone  valleys,  usually  in  the  open  but  in  places  among  the 
chaparral  on  lower  slopes  of  the  foothills. 

General  habits. — Like  other  kangaroo  rats  these  animals  are  noc- 
turnal burrowers,  usually  keeping  the  doorways  of  the  burrows 
closed  during  the  day,  and  preferring  mellow  or  sandy  soil,  but 
sometimes  burrowing  in  hard  clays  or  gravels.  The  long,  paired 
tracks  of  the  two  hind  feet  are  often  seen  in  dusty  trails  or  sandy 
places  near  their  haunts.  In  sand  or  soft  ground  they  make  con- 
spicuous trails  from  one  burrow  to  another  or  from  the  burrows 
away  among  the  grass  and  small  plants,  but  often  they  live  where 
the  ground  is  so  hard  that  trails  are  not  conspicuous. 

Breeding  habits. — The  females  have  3  pairs  of  mammae — 2  ingui- 
nal and  1  pectoral — and  sets  of  2  and  4  embryos  have  been  recorded 
in  April  and  September. 

Food  habits. — The  ample  cheek  pouches  of  these  little  animals 
yield  some  light  on  the  food  habits.  Berries  and  seeds  of  the 
manzanita,  seeds  of  buckbrush  (Ceanothus  cuneatus),  rabbitbrush 
(Chrysothamnus),  lupines,  bur-clover,  wild  oats,  and  some  small 
tubers  have  been  found  in  the  pockets,  and  there  is  usually  much 
chaff  and  refuse  from  seeds  of  many  wild  grasses  and  other  plants 
scattered  about  the  burrows.  The  animals  are  fond  of  rolled  oats 
and  are  said  to  do  some  damage  in  grainfields  by  cutting  down  the 
stalks  of  grain  for  the  seeds.  During  the  long,  dry  season  they 
must  depend  on  green  vegetation,  roots,  and  tubers  for  their  mois- 
ture, as  usually  no  water  is  available  where  they  range. 

Economic  status. — Owing  to  their  general  scarcity  these  kangaroo 
rats  are  of  very  little  consequence,  but  locally  they  may  do  slight 
mischief  in  grainfields  or  cause  a  slight  check  on  reproduction  of 
grass  and  other  forage  plants  by  the  consumption  of  seeds.  With 
the  destruction  of  their  natural  enemies,  foxes,  coyotes,  owls,  and 
snakes,  they  may  at  some  future  time  become  numerous  and  require 
artificial  control. 
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DIPODOMYS  HEERMANNI  GABRIELSONI  Goldman 

Gabbielson's  Kangaroo  Rat 

Dipodomys  Jieermanni  gaorielso-ni  Goldman,  Biol.  Soc.  Wash.  Proc.  38:  33-34. 
1925. 

Type. — Collected  at  Brownsboro,  Jackson  County,  Oreg.,  by  Ira  N.  Gabriel- 
son,  June  21,  1924. 

General  characters. — Similar  to  Dipodomys  heermanni  calif  ornicus  but 
silghtly  darker,  and  with  broader  maxillary  arches  and  smaller  mastoid 
inflations  of  the  skull.  Tail  long  and  white-tipped.  Upper  parts  dark  buff, 
heavily  overlaid  with  black  over  top  of  head  and  back;  face  marked  with 
black;  soles  of  hind  feet,  and  top  and  bottom  of  tail  blackish;  lower  parts, 
sides  and  tip  of  tail,  stripe  across  hams,  and  ear  and  brow  spots,  white. 

Measurements. — Type,  male  adult :  Total  length,  294  mm ;  tail,  188 ;  foot,  46. 

Distribution  and  habitat. — All  of  the  specimens  examined  are 
from  the  vicinity  of  Brownsboro,  some  15  miles  northeast  of  Med- 
ford,  where  they  were  collected  by  Gabrielson;  Jewett,  Moore,  and 
Heckner,  but  the  tracks  and  trails  may  be  seen  m  the  open  chaparral 
parts  of  practically  all  of  the  Upper  Sonoran  area  of  the  Kogue 
River  Valley  from  Grants  Pass  to  Ashland  (fig.  53). 

General  habits. — In  a  letter  of  June  25,  1923;  Ira  N.  Gabrielson 
wrote  that  these  kangaroo  rats  were  found  m  the  Brownsboro 
country  below  4,000  feet  altitude  where  they  inhabit  the  chaparral, 
making  their  burrows  at  the  base  of  the  bushes  and  around  old 
stumps.  They  were  not  abundant,  and  while  no  specimens  were 
secured  in  traps,  several  were  picked  up  where  poisoned  grain  was 
put  out  for  rodents.  In  June  they  were  feeding  mainly  on  foxtail 
grass,  which  in  places  forms  a  solid  cover  for  the  ground.  The 
refuse  where  the  seeds  had  been  removed  from  the  grass  was  often 
found  scattered  on  the  ground  where  they  fed,  and  its  seeds  along 
with  some  of  the  poisoned  wheat  were  found  in  the  one  nest  burrow 
dugout. 

MICRODIPODOPS  MEGACEPHALUS  OREGONUS  Meeeiam 

Oeegon  Gnome  Mouse 

Microdipodops  megacepJialus  oregonus  Merriam,  Biol.  Soc.  Wash.  Proc.  14 :  127, 
1901. 

Type. — Collected  on  Wild  Horse  Creek,  4  miles  northwest  of  Alvord  Lake, 
Oreg.,  by  Clark  P.  Streator,  August  18,  1896. 

General  characters. — Size  of  a  large  mouse ;  body  short  and  wide ;  head  large 
and  wide  with  large  eyes,  short  rounded  ears,  and  ample  fur-lined  cheek 
pouches ;  skull  with  greatly  inflated  mastoids  and  audital  bullae ;  hind  feet  long 
with  densely  hairy  soles  and  five  well-developed  toes ;  tail  thickest  in  the  mid- 
dle, tapering  to  a  point,  and  a  little  longer  than  head  and  body,  not  crested  or 
tufted ;  fur  long,  lax,  and  silky.  Upper  parts  buffy  gray  with  white  ear 
patches ;  sides  of  nose,  edges  of  ears,  and  narrow  border  along  sides  clear  buff ; 
lower  parts  white  or  creamy ;  feet  gray ;  tail  dark  buff  above  with  dusky  tip, 
light  buff  below.     Immature  pelage  darker  and  grayer. 

Measurements. — Of  type,  male  adult :  Total  length,  153  mm  ;  tail,  88 ;  foot,  24 ; 
ear  (dry),  8.  Of  a  larger  male,  163;  96;  25;  9.  Another  male  measured  167; 
97 ;  25 ;  10,  and  weighed  13.9  g. 

Distribution  and  habitat. — There  are  specimens  of  these  quaint 
little  animals  in  the  Biological  Survey  collection  from  near  Alvord 
Lake,  near  Tumtum  Lake,  head  of  Crooked  Creek,  White  Horse 
Sink,  and  the  Narrows,  all  in  extremely  arid  Upper  Sonoran  Zone 
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valleys  of  eastern  Oregon  (fig.  54).  In  the  collection  of  the  late 
Donald  Dickey,  of  Pasadena,  Calif.,  are  2  specimens  from  Oregon, 
1  collected  by  Gabrielson  near  Beatys  Butte  in  Harney  County,  and 
1  by  Jewett  near  Powell  Butte,  Crook  County,  in  arid,  sandy, 
Sonoran  desert  country. 

General  habits. — Like  their  relatives,  the  kangaroo  rats  and  pocket 
mice,  these  quaint  little  gnomes  are  desert  dwellers,  lovers  of  sandy 
or  mellow  soil  among  the  sagebrush,  and  able  to  live  where  there  is 
little  rain  and  long  periods  of  drought.  They  are  nocturnal  bur- 
rowers,  sleeping  underground  during  the  day  and  rarely  seen  except 
when  taken  in  traps  at  night.  The  little  paired  tracks  of  the  two 
hind  feet,  too  large  for  pocket  mice  and  too  small  for  kangaroo  rats, 
are  easily  recognized  in  the  dusty  trails,  but  the  closed  burrows,  well 
hidden  under  the  sagebrush,  are  not  easily  found.    Like  many  other 

small  animals  they  will 
follow  a  long  mark  made 
with  the  foot  in  the  soft 
soil  and  may  be  caught 
in  traps  set  delicately 
across  these  artificial 
trails  and  baited  with 
rolled  oats. 

They  run  in  little  short 
hops  on  the  two  hind  feet, 
rarely  leaving  a  print  of 
the  little  hands,  which  are 
generally  folded  on  the 
breast  and  used  mainly 
for  feeding,  digging,  and 
all  the  general  purposes 
of  hands  rather  than  feet. 
Their  speed  is  so  great 
that  when  frightened  they  disappear  like  a  flash  of  light  over  the 
sandy  soil  of  their  own  color.  In  captivity,  if  quietly  handled,  they 
are  gentle  and  unafraid.  They  are  closely  like  the  kangaroo  rats  in 
disposition  and  habits. 

Near  the  Narrows,  where  Preble  found  them  in  1896,  the  writer 
camped  overnight  on  July  13,  1927,  to  collect  more  specimens.  In 
a  sandy  sagebrush  spot  near  a  point  of  lava  rocks  about  2  miles 
southwest  of  Narrows  tracks  of  the  gnome  mouse  were  found  and 
a  line  of  66  mousetraps  set  in  the  most  promising  localities.  The 
next  morning  the  traps  contained  the  usual  numbers  of  pocket  mice, 
kangaroo  rats,  white-footed  and  grasshopper  mice,  but  only  one 
gnome.  Their  tracks  were  around  many  of  the  traps,  and  they 
had  taken  the  bait  from  several  without  being  caught,  but  they 
seemed  not  to  care  much  for  rolled  oats.  Their  tracks  in  the  early- 
morning  before  the  wind  and  ants  had  obliterated  most  of  them  were 
easily  followed  and  generally  led  from  the  burrows  out  into  patches 
of  the  abundant  little  desert  weed,  Mentzelia  albicaulfe,  then  well 
laden  with  flowers  and  green  and  ripe  seed  capsules  on  which  they 
were  feeding.  This  plant,  only  5  to  7  inches  high,  was  loaded  with 
little  capsules,  half  an  inch  long  and  half  filled  with  tiny  seeds, 
that,  before  they  are  ripe,  are  full  of  clear  green  watery  juice.    A 


Figure  54. — Range  of  the  gnome  mouse,  Microdipo- 
dops  megacephalus  oregonus,  in  Oregon.  Type  lo- 
cality circled. 
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drop  of  good  water  could  be  squeezed  out  of  each  capsule  between 
the  thumb  and  finger,  and  half  a  dozen  of  these  would  furnish  a 
good  drink  for  a  gnome,  besides  a  good  lunch  on  the  ripening  seeds. 
The  cheek  pockets  of  the  one  specimen  taken  were  empty  but  its 
stomach  contained,  besides  a  bit  of  rolled  oats  and  some  other  seeds, 
some  of  the  green  pulp  and  black  seeds  of  these  Mentzelia  capsules ; 
bits  of  the  refuse  of  the  capsules  were  also  found  in  one  of  the 
burrows ;  and  it  was  evident  that  this  was  one  of  their  principal  foods 
at  that  season,  as  it  was  also  of  the  kangaroo  rats  and  pocket  mice. 
One  of  the  kangaroo  rats  had  its  pockets  stuffed  full  of  the  ripe 
and  green  capsules.  Many  other  little  plants  were  full  of  seeds, 
and  many  tender  shoots,  bulbs,  and  tubers  were  to  be  found  just 
below  the  surface  of  the  ground.  There  was  no  lack  of  food  and 
water  for  these  desert  dwellers,  even  if  it  did  not  rain  again  all 
summer. 

Living  in  the  dry,  hot,  sandy  desert  they  might  be  supposed  to 
be  very  thirsty  animals,  but  as  they  are  out  only  at  night  when  the 
air  close  to  the  ground  is  moist  and  cool,  and  spend  the  daytime 
in  closed  burrows  a  foot  below  the  surface  in  a  cool,  moist  atmos- 
phere, they  probably  do  not  require  a  great  amount  of  water  and  the 
little  they  need  can  be  readily  secured  at  any  time  from  their  food. 
Several  burrows  were  dug  out  in  the  hope  of  learning  more  of  the 
habits  of  the  occupants;  but  in  only  one  was  the  owner  at  home, 
and  it  ran  with  such  lightning  speed  from  bush  to  bush  that  only 
a  buffy  streak  on  buffy  sand  marked  its  course.  The  burrow  entered 
the  ground,  beside  a  bunch  of  sagebrush,  had  several  pockets  or 
little  rest  rooms  a  foot  below  the  surface,  and  came  out  on  the  other 
side  about  4  feet  away.  The  doorway  was  securely  closed  from 
within  by  fresh  sand  pushed  out  after  the  animal  entered,  and  the 
occupant  escaped  by  merely  breaking  out  through  the  thin  crust 
on  the  other  side  as  the  writer  dug  in  along  the  line  of  the  burrow. 
In  this  case  there  was  no  nest  material,  and  the  clean,  soft  sand  may 
be  pleasanter  to  the  furry  feet  and  soft  fur  coat  of  the  gnome  in  its 
cave  than  would  be  a  soft  warm  winter  nest.  Neither  were  any  food 
stores  found,  for  the  ample  cheek  pockets  provided  enough  storage 
room  for  1  day's  lunches,  and  the  season  was  too  early  for  the  winter 
storing  to  have  begun. 

Two  other  burrows  dug  out  did  not  have  closed  doors  and  con- 
tained no  occupants,  but  were  of  the  same  simple  plan,  one  about 
4  and  the  other  6  feet  long,  and  dipped  about  a  foot  below  the 
surface.  It  is  probable  that  more  elaborate  burrows  are  provided  for 
winter. 

In  trapping  for  specimens  it  often  happens  that  few  of  these 
little  animals  are  taken  even  where  they  are  fairly  abundant,  and  this 
is  due  to  two  causes.  (1)  It  often  seems  that  they  do  not  care  for 
the  bait  offered  them  as  they  are  getting  an  abundance  of  certain 
seeds,  which  they  prefer  to  anything  else.  (2)  They  are  so  light, 
so  skillful,  and  delicate  in  touch,  and  such  dainty  feeders,  that  they 
may  not  spring  the  traps  even  when  they  take  all  the  bait.  Their 
bodies  are  so  light  and  the  soles  of  the  feet  so  soft  and  hairy  that 
only  the  most  delicate  trap  will  be  sprung  as  they  step  on  it,  in  case 
they  do  not  entirely  avoid  it.  Before  good  series  of  specimens  are 
readily  secured  it  will  be  necessary  to  modify  some  small  trap,  to 
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give  it  a  more  delicate  support  for  the  trigger  and  also  to  extend  and 
lower  the  trigger  or  pan  so  that  the  trap  can  be  set  across  the  artificial 
runway  in  the  sand  in  such  a  way  that  the  lightest  step  on  an  in- 
visible trigger  will  spring  it. 

Breeding  habits. — Practically  nothing  is  known  of  the  breeding 
habits  of  these  rare  little  animals,  except  that  the  females  have  3 
pairs  of  mammae — 2  inguinal  and  1  pectoral — as  do  the  kangaroo 
rats. 

Food  habits. — Little  is  known  of  the  food  of  these  mice  beyond 
the  few  seeds  that  have  been  found  in  the  fur-lined  cheek  pouches, 
and  the  rolled  oats  and  other  grains  available  as  trap  bait  or  fed  to 
them  when  in  captivity.  Seeds  of  Eriogonum,  lupine,  little  burs 
(Krintzkia),  and  the  little  desert  plantain  (Plantago  pui*shii),  and 
the  seeds  and  green  capsules  of  desertstar  (Mentzelia  albicaulis) 
are  eaten.  In  captivity  they  eat  rolled  oats  or  any  small  seeds, 
and  stuff  their  pockets  so  full  that  their  cheeks  stick  out  in  a 
grotesque  manner,  then  carry  it  to  a  corner  of  the  cage,  dig  a  hole  in 
the  sand,  and  quickly  empty  the  pockets  and  go  back  for  more.  Evi- 
dently they  are  regular  storers,  laying  up  food  in  times  of  abundance 
to  last  through  times  of  scarcity.  Their  stomachs  are  small  and  usu- 
ally contain  a  clean,  white  mass  of  starchy  material  from  the  carefully 
shelled  seeds. 

There  is  no  trace  of  fat  even  in  cold  weather  and  no  indications 
of  hibernation.  In  Nevada  the  typical  form,  Microdipodops  mega- 
cephalus,  was  found  active  well  into  November  in  freezing  weather 
at  altitudes  above  5,000  feet. 

Economic  status. — It  would  be  difficult  to  accord  any  commercial  or 
economic  value  to  these  dainty  little  denizens  of  the  desert  nor  can 
any  serious  sins  of  omission  or  commission  be  laid  to  them.  Still 
they  have  a  value  sufficient  to  warrant  many  in  making  a  long  journey 
into  the  desert  to  gain  a  few  specimens  of  a  unique  type  and  to  learn 
a  little  of  the  causes  that  have  guided  its  development  along  lines 
different  from  all  other  forms  of  life.  As  the  writer  looks  back  more 
than  45  years  to  the  capture  of  the  type  of  this  genus  and  the  first 
thrill  of  realizing  its  remarkable  characters,  so  different  from  even 
its  nearest  relatives  and  opening  up  a  whole  new  field  of  possibilities 
for  the  multiform  kinds  of  desert  life,  it  is  no  wonder  that  the  hard- 
ships of  bitter  winter  and  scorching  summer  camps  should  have 
vanished  before  the  fascination  of  this  first-hand  study  of  desert  life. 
With  all  our  intelligence  and  versatility  of  adaptation  we  are  still 
far  behind  such  animals  in  the  perfection  of  physical  mechanism  for 
our  needs,  and  we  can  surely  learn  humility  if  not  wisdom  from 
many  of  our  inferior  mammalian  brothers. 

PEROGNATHUS  PARVUS  PARVUS  (Peale) 

Oregon  Pocket  Mouse 

Cricetodipus  parvus  Peale,  U.  S.  Expl.  Expel.,  8,  pp.  52-54,  184S. 
Perognathus  montioola  Baird,  Mammals  North  Amer.,  Pacific  R.  R.  Rept.  8: 
422,  1857.     Type  probably  from  the  region  of  The  Dalles. 

Type  locality. — Given  as  Oregon,  assumed  to  be  The  Dalles,  Oreg. 
General  characters. — Rather  large  for  a  pocket  mouse  (pi.  39,  B)  ;  tail  long 
and  slightly  crested  toward  the  tip;   ears  small  with   distinct  inner  lobe  at 
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base ;  cheek  pouches  well  developed  and  lined  with  short  hairs ;  upper  incisors 
deeply  grooved  as  in  all  of  the  family ;  skulls  with  mastoids  and  audital  bullae 
moderately  inflated ;  pelage  long,  appressed,  and  very  silky.  Upper  parts  buffy 
gray  with  clear  buff  along  sides;  ears  dusky  inside  with  buff  spot  at  lower 
base;  lower  parts  buffy  with  usually  white  on  bi-east;  feet  buffy  gray;  tail 
clear  buff  below,  buffy  brown  above  with  dusky  tip.    Young  grayish  buff. 

Measurements. — Average  of  adult  specimens :  Total  length,  172  mm ;  tail, 
92;  foot,  22.4;  ear  (dry),  7.  Adult  male  at  Voltage,  Oreg. :  Total  length,  170; 
tail,  07 ;  foot,  24 ;  ear,  8.    Weight  18  g. 

Distribution  and  habitat. — These  pocket  mice  occupy  practically 
the  whole  Upper  Sonoran  area  of  eastern  Oregon  and  extend  into 
southern  Washington  as  far  as  North  Yakima  and  slightly  into  Idaho 
along  the  Snake  River  Valley  (fig.  55).  In  the  sandy  or  mellow 
soil  of  the  arid  valley  bot- 
toms they  are  often  abun- 
dant and  so  easily  taken 
as  to  be  well  represented 
in  collections  by  large 
series  of  specimens.  One 
specimen  was  taken  by 
Jewett  at  about  7,600  feet 
on  the  Steens  Mountains, 
in  aspen  country,  where 
the  ground  was  barren 
and  much  sheeped  over. 

General  habits. — In  the 
dry  sagebrush  valley 
south  of  Malheur  Lake 
these  beautiful,  silky  little 
pocket  mice  were  as  com- 
mon as  the  writer  ever 
found     them     anywhere, 

ranking  next  to  the  white-footed  and  meadow  mice  in  abundance. 
Some  mornings  as  many  as  5  or  6  were  found  alive  in  his  line  of  a 
dozen  tin-can  traps  placed  near  their  burrows  where  the  slender 
tracks  and  tail  marks  were  noticed. 

Their  burrows  are  generally  placed  under  sagebrush  in  mellow  soil 
where  the  scattered  vegetation  furnishes  food  and  some  concealment, 
but  still  leaves  open  spaces  for  free  travel.  Usually  a  little  heap  of 
fresh  sand  marks  the  main  entrance,  which  is  securely  closed  during 
the  daytime.  Half  a  dozen  other  doorways  may  be  standing  open 
under  the  bushes,  but  these  are  unmarked  by  earth  and  are  used  only 
as  exits.  Still  others  come  close  to  the  surface  but  are  not  opened 
except  in  case  of  danger  when  the  animals  burst  out  and  flee  to  other 
burrows.  Several  escaped  in  this  manner  as  the  writer  dug  out  their 
dens  and  kept  a  careful  watch  for  them.  Usually  the  burrows  run 
2  or  3  feet  deep,  with  many  branches  and  winding  shafts,  one  or  more 
storage  chambers,  and  a  nest  cavity. 

The  animals  are  strictly  nocturnal  and  spend  the  daylight  hours  in 
their  closed  underground  retreats,  but  if  a  closed  burrow  is  opened 
up  at  any  time  of  day  they  soon  close  it  again  with  earth  from  within. 
They  are  dazed  by  bright  sunlight  when  driven  out  of  their  burrows, 
but  in  the  house  or  in  the  shade  of  bushes  they  see  well. 


Figure  55. — Range  of  the  five  species  and  subspecies 
of  pocket  mice  in  Oregon  :  1,  Perognathus  parvus 
parvus;  2,  P.  p.  molUpilosus ;  3,  P.  lordi  lordi; 
4,  P.  I.  columbianus ;  5,  P.  nevadensis.  Type 
localities  circled. 
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They  run  on  all  fours  like  other  mice,  and  are  quick  and  difficult 
to  capture  as  they  flash  from  bush  to  bush.  Their  tracks  are  in 
fours,  the  large  hind  feet  showing  in  front  of  the  smaller  front  feet. 
In  feeding,  the  hands  are  used  to  hold  the  food  and  to  fill  and 
empty  the  pockets.  They  are  also  used  in  digging  and  are  provided 
with  strong  claws. 

Like  all  storing  animals  they  are  not  sociably  inclined,  and  usually 
but  one  adult  is  found  in  a  den.  The  litter  apparently  disbands  as 
soon  as  full  grown  and  each  begins  storing  for  itself.  In  captivity 
the  animals  prefer  to  be  solitary,  but  for  a  week  or  more  5  were 
kept  together  in  a  box.  They  quarreled  much  of  the  time  and  even 
fought  occasionally,  and  as  far  as  possible  each  made  a  separate  nest. 
Sometimes  on  cold  mornings  2  or  3  would  be  found  cuddled  up 
together,  but  as  soon  as  the  weather  warmed  up  they  would  begin 
to  quarrel  and  separate.  Two  males  that  were  taken  in  a  box  on  a 
long  journey  fought  until  one  was  killed,  its  nose  and  feet  being 
much  bitten  and  the  skin  over  its  back  punctured  with  so  many 
small  holes  from  the  hind  claws  of  the  other  that  the  skin,  when 
removed,  looked  like  a  sieve. 

Their  discord  is  clearly  caused  by  the  storage  habit.  Each  would 
fill  its  cheek  pouches  with  food,  then  hunt  for  a  safe  place  to  store  it, 
but  another  was  sure  to  find  it  and  carry  it  away  to  some  other 
corner.  And  thus  they  would  steal  from  each  other  all  night.  One 
large  and  one  small  mouse  in  a  box  were  given  a  cup  with  a  hole 
in  each  side,  so  the  smaller  one  could  not  be  cornered  in  its  nest.  In 
the  morning  all  the  choice  seeds  and  a  grape  were  stored  in  the  cup 
and  covered  with  sand  and  the  larger  animal  was  guarding  it,  while 
the  other  had  to  content  itself  with  rolled  oats  in  a  far  corner.  The 
storage  habit,  the  selfish  greed  of  gain,  seems  to  destroy  all  better 
sentiments  of  these  little  animals. 

They  show  no  signs  of  playfulness  with  each  other,  but  each 
greatly  enjoys  a  hollow  wheel  or  an  inclined  disk,  running  it  by  the 
hour  with  evident  signs  of  exhilaration.  If  two  got  into  the  wheel 
together  they  would  quarrel  until  one  got  out. 

Their  voices  are  rarely  heard  when  alone,  unless  one  becomes  cold 
or  hungry,  is  held  too  closely,  or  is  in  some  way  hurt  or  injured. 
The  complaining  squeak,  or  que,  que,  que,  is  made,  varying  from  a 
faint  whimper  to  a  whine  or  a  shrill  squeal,  according  to  circum- 
stances. When  two  or  more  are  together  their  que,  que  note  is  often 
heard  as  they  meet  and  scold,  threaten,  fight,  or  try  to  get  each 
other's  stores  or  as  one  disturbs  another  in  his  nest.  They  seem  to 
have  no  pleasant  conversational  notes. 

Hibernation. — The  pocket  mice  do  not  become  excessively  fat  in 
autumn,  but  with  the  aid  of  their  stored  food  supply  they  seem  to 
keep  within  their  burrows  during  the  cold  winter  weather,  and 
not  improbably  spend  a  part  of  the  time  in  partial  or  complete 
hibernation. 

Breeding  habits. — The  females  have  3  pairs  of  mammae — 2  in- 
guinal and  1  pectoral.  The  number  of  embryos  recorded  varies 
from  3  to  5.  The  young  are  born  at  irregular  times  during  sum- 
mer, but  there  seems  to  be  no  data  to  indicate  more  than  one  litter 
in  a  season. 
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Food  habits. — They  feed  mainly  on  seeds  of  a  great  variety  of 
plants,  including  grasses,  little  wild  beans,  borages,  wild  sunflowers, 
and  other  composite  plants,  pigweeds,  nettles,  docks,  Solatium  seeds, 
and  even  wild  plants  of  the  mustard  family.  Generally  they  are 
fond  of  rolled  oats  but  sometimes,  when  more  acceptable  seeds  are 
available,  refuse  to  touch  the  rolled  oats  used  for  trap  bait.  One 
taken  by  R.  H.  Becker  at  Ontario,  May  17,  1917,  had  960  seeds  of 
Solarium  (sp.  ?)  and  3  of  Amaranthus  in  its  pouches.  At  The  Dalles, 
Streator  dug  open  many  burrows  and  in  each  found  small  stores  of 
wild  mustard  seed,  varying  up  to  half  a  pint  in  a  chamber. 

In  captivity  they  accepted  almost  every  kind  of  native  seed  offered 
them,  also  mixed  birdseed,  grain,  and  many  green  plants  and  juicy 
vegetables,  such  as  cabbage,  lettuce,  and  apple,  but  ate  only  a  little, 
evidently  just  for  the  moisture  it  contained.  They  occasionally 
drank  a  little  water,  using  their  hands  to  dip  it  up  or  eating  the 
drops  scattered  on  plants  in  their  cages.  In  a  wild  state  they  must 
go  long  periods  with  only  the  moisture  obtained  from  vegetation. 

Economic  status. — Over  most  of  their  arid  range  these  mice  could 
do  little  damage  to  crops  or  grazing  because  there  is  neither,  but 
locally  they  might  gather  a  little  seed  grain  along  the  edges  of 
fields  or  possibly  cut  some  of  the  ripening  grain  for  the  seed-laden 
heads.  On  owned  and  protected  grazing  lands  they  might,  in  con- 
nection with  many  other  species  of  rodents,  place  a  serious  check 
on  the  reseeding  of  grasses  and  other  forage  plants  and  thus  do 
serious  injury  to  the  grazing  industry. 

At  Diamond  one  was  taken  from  the  stomach  of  a  small  rattle- 
snake, and  at  Malheur  Lake  the  tame  grasshopper  mouse  killed  and 
ate  as  many  as  were  put  in  its  cage.  Burrowing  owl  pellets  are 
generally  well  filled  with  their  bones  and  fur,  and  other  owls  un- 
doubtedly get  many.  Badgers  dig  out  their  burrows  and  probably 
catch  some  of  the  occupants.  As  with  many  other  rodents  the 
most  economical  means  of  control  is  a  wise  protection  of  their  not 
too  harmful  enemies, 

PEROGNATHUS  PARVUS  MOLLIPILOSUS  Cotjes 

Coues's  Pocket  Mouse 

Perognathus  mollipilosus  Coues,  Acad.  Nat.  Sci.  Phila.  Proc,  p.  296,  1875,  under 
P.  monticola. 

Type. — Collected  at  Fort  Crook,  Shasta  County,  Calif.,  by  John  Feilner,  in 
or  about  1860. 

General  characters. — Very  little  smaller  than  parvus;  slightly  more  dusky 
over  back ;  ears  noticeably  larger  with  white  or  buffy  spot  at  base  more 
conspicuous. 

Measurements. — Average  of  three  adults  from  type  locality:  Total  length. 
163  mm;  tail,  88;  foot,  22.3;  ear  (dry),  8. 

Distribution  and  habitat. — These  little  mice  extend  northward 
into  the  Klamath  Vallej^  from  northeastern  California  but  are  not 
typical,  and  all  of  the  Oregon  specimens  might  almost  as  well  be 
referred  to  parvus,  as  mollipilosus  (fig.  55).  There  are  specimens 
from  Tule  Lake,  Lost  River,  Swan  Lake  Vallej^,  and  Williamson 
River,  all  in  Klamath  County. 

In  habits  they  seem  not  to  differ  from  parvus. 
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PEROGNATHUS  LORDI  LORDI    (Geay) 
Nobthwest  Pocket  Mouse 

Abrotmys  lordi  Gray,  Zool.  Soc.  London  Proc.,  p.  202,  1868. 

Type. — Collected  in  southern  British  Columbia,  Canada,  by  John  Keast  Lord, 
probably  in  1860. 

General  characters. — Largest  of  Oregon  pocket  mice,  a  little  larger  than 
parvus  with  relatively  larger  audital  bullae  and  narrower  interparietal.  Duller 
and  darker,  more  grizzled  brownish  over  upper  parts  and  ear  spots  scarcely 
noticeable;  lower  parts  mainly  dark  buff  with  generally  a  white  patch  on 
breast  and  sometimes  anotber  on  back  part  of  belly;  tail  strongly  bicolor, 
dusky  above,  buffy  below. 

Measurements. — Typical  adults:  Total  length,  183  mm;  tail,  98;  foot,  23.2; 
ear  (dry),  7. 

Distribution  and  habitat. — From  Ashcroft  and  the  Okanagan 
country  in  southern  British  Columbia  this  species  ranges  down 
through  the  Okanagan  Valley  to  Wenatchee,  diagonally  across  the 
plains  of  the  Columbia  to  Snake  River,  and  up  the  Grand  Ronde 
Valley  into  the  extreme  northeast  corner  of  Oregon  (fig.  55).  A 
specimen  taken  by  Cantwell  near  Paradise,  Wallowa  County,  Oreg., 
is  the  only  record  for  the  State,  and  this  is  labeled  15  miles  north  of 
Paradise,  which  would  put  it  back  in  Washington.  Assuming  that 
Cantwell  knew  in  which  State  he  was  working  and  merely  exag- 
gerated the  distance  from  Paradise  down  a  steep  and  tiresome  grade, 
the  species  may  be  provisionally  accepted  for  the  State  list  until 
other  specimens  are  taken  on  the  Oregon  side  of  the  Snake  River 
Canyon,  or  the  lower  valleys  of  Joseph  Creek  or  the  Imnaha  River. 

General  habits. — In  habits  these  mice  seem  to  differ  but  little  from 
parvus  to  which  they  are  closely  related,  but  generally  they  occupy 
a  more  fertile  and  grassy  country. 

Breeding  habits. — A  female  taken  by  L.  R.  Dice  at  Prescott,  Wash., 
July  7,  1914,  contained  eight  small  embryos,  while  half -grown  young 
were  taken  at  the  same  time,  implying  more  than  one  litter  in  a 
season  or  an  irregular  breeding  time. 

[PEROGNATHUS  LORDI  COLUMBIANUS  Mebbiam  8a 

Columbian  Pocket  Mouse 

Perognathus  columbianus  Merriam,  Acad.  Nat.  Sci.  Phila.  Proc,  p.  263,  1894. 
Perognathus  lordi  columbianus  Osgood,  North  Amer.  Fauna  No.  18,  p.  40,  1900. 

Type  locality. — Pasco,  Franklin  County,  Wash.  Inasmuch  as  the  Columbian 
pocket  mouse  has  been  collected  south  of  the  Columbia  River  in  the  State  of 
Washington  close  to  the  boundary  of  Oregon,  it  probably  occurs  also  in  Umatilla 
County.  Since,  however,  specimens  have  not  yet  been  taken  in  Oregon,  this 
subspecies  is  not  here  definitely  included  in  the  list  of  Oregon  mammals.] 

PEROGNATHUS  NEVADENSIS  Mekbiam 
Nevada  Pocket  Mouse 

Perognathus  nevadensis  Merriam,  Acad.  Nat.  Sci.  Phila.  Proc,  p.  264,  1894. 

Type. — Collected  at  Halleck,  Nev.,  by  Vernon  Bailey,  July  4,  1893. 

General  characters. — Smallest  of  the  Oregon  species;  ears  small  without 
inside  lobe  at  base ;  tail  slender,  not  crested,  longer  than  head  and  body ;  cheek 
pouches  thinly  lined  with  hair;  pelage  silky;  color  of  upper  parts  buffy  gray 


8a  Hypothetical. 
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with  dusky  tips  of  hairs  and  clear  buff  margin  along  each  side;  ears  dusky 
with  white  specks  at  upper  and  lower  base;  feet  and  lower  parts  buffy  with 
white  on  breast ;  tail  buffy  gray  above,  clear  buff  below  except  dusky  tip. 

Measurements. — Average  of  typical  adults:  Total  length,  133  mm;  tail,  72; 
foot,  18.7;  ear  (dry),  6. 

Distribution  and  habitat. — Found  in  the  Upper  Sonoran  sagebrush 
valleys  of  central  and  northern  Nevada,  northwestern  Utah  and 
southeastern  Oregon  (fig.  55).  Three  specimens  taken  by  Streator 
at  Tumtum  Lake  in  1896  and  one  by  Preble  at  Rome  on  the  Owyhee 
River  in  1915  are  the  only  records  for  Oregon. 

General  habits. — In  habits  these  tiny  pocket  mice  seem  to  be  much 
the  same  as  parvus,  which  is  twice  as  large  and  lives  in  the  same 
localities.  Even  their  tracks  and  burrows  are  easily  recognized  by 
their  small  size,  the  burrows  sometimes  being  mistaken  for  those  of 
the  mole  cricket,  Stenopalmatus.  They  are  found  under  sagebrush 
or  greasewood  on  mellow  soil,  but  the  main  entrance  is  usually  kept 
closed  during  the  daytime  and  only  a  tiny  mound  of  earth  is  seen  to 
mark  the  place.  Where  common  the  animals  are  readily  caught  in 
traps  baited  with  rolled  oats  and  set  near  their  burrows,  or  in 
long  smooth  lines  made  by  scraping  the  foot  over  the  surface  of 
the  ground  and  with  the  traps  set  across  these  lines. 

Breeding  habits. — One  taken  by  H.  C.  Oberholser  at  Stillwater, 
Nev.,  May  7,  1898,  contained  4  embryos,  and  another  recorded  by 
Taylor  from  Big  Creek  ranch,  Nevada,  on  June  10,  1909,  contained  3 
embryos. 

Family  GEOMYIDAE:  Pocket  Gophers 

THOMOMYS  BULBIVORUS  (Richardson) 

Camas  Pocket  Gopher 

Diplostoma  bulbivorum  Richardson,  Fauna  Boreali-Amer.,  v.  1,  p.  206,  1829. 

Type. — From  banks  of  the  Columbia  River,  Oreg.,  probably  near  where 
Portland  now  stands.     Collector   unknown. 

General  characters. — Largest  of  the  genus ;  compact  and  robust ;  ears  small, 
merely  thickened  rims;  eyes  small;  incisors  protruding;  tail  weak  and  taper- 
ing, almost  hairless;  winter  coat  long  and  furry;  summer  thin  and  harsh; 
color  dark  sooty  brown,  nearly  the  same  above  and  below ;  chin  and  anal  spot 
usually   white. 

Measurements. — Average  of  adult  males:  Total  length,  300  mm;  tail,  90; 
foot,  42;  ear  (dry),  5.    Average  of  females:  271;  81;  39;  5. 

Distribution  mid  habitat. — Willamette  Valley,  Oreg.,  from  Port- 
land and  Forest  Grove  south  to  Eugene,  west  to  Grand  Ronde  Valley 
(fig.  56).  Generally  common  in  the  more  open  parts  of  the  valley 
country  but  not  entering  the  coniferous  timber. 

General  habits. — These  big  pocket  gophers  have  relatively  rather 
weak  claws  for  an  underground  life,  but  by  the  use  of  their  protrud- 
ing incisors  they  are  able  to  loosen  up  the  hard-baked  earth  through 
which  they  tunnel,  and  in  consequence  their  large  mounds  thrown 
out  on  the  surface  of  the  ground  are  often  a  mass  of  small  cakes  and 
lumps  of  well-baked  clay.  The  burrows  are  large  and  extend  in  end- 
less labyrinths  a  foot  or  two  below  the  surface  of  the  ground, 
coming  to  the  top  at  intervals  of  a  few  feet  to  a  few  rods  where  the 
surplus  earth  is  pushed  out  in  little  heaps  called  "  gopher  hills." 
The  entrance  is  then  securely  packed  full  of  earth  and  the  tunnel 
continued  until  it  is  necessary  to  open  a  new  doorway  or  one  of  the 
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old  doors  through  which  to  dispose  of  the  refuse.  Except  for  these 
occasional  visits  at  the  surface,  almost  the  whole  life  of  the  gopher  is 
passed  in  the  utter  darkness  of  its  tunnels.  No  wonder  its  eyes  are 
small  and  weak  and  rarely  opened,  and  its  vibrissae,  naked  nose,  and 
naked  tip  of  tail  well  sensitized  for  work  in  the  dark.  No  wonder 
its  disposition  is  morose  and  savage  and  that  each  works  alone  for 
most  of  its  life. 

Breeding  habits. — Little  is  actually  known  of  the  breeding  habits 
of  these  rodents  except  that  the  females  have  2  pairs  of  inguinal 
and  2  pairs  of  pectoral  mammae,  arranged  on  4  widely  separated 
mammary  glands,  indicating  4  to  8  young.  Before  they  are  half 
grown  the  young  have  left  the  parental  burrow  and  each  is  extending 
its  own  tunnel  and  getting  its  own  living  in  happy  solitude  that  con- 
tinues for  the  rest  of  its  life  except  during  brief  mating  periods. 

Food  habits. — Most  of 
the  food  of  these  pocket 
gophers  is  obtained  from 
roots,  bulbs,  and  tubers 
encountered  in  extending 
their  tunnels,  but  when 
they  come  to  the  surface 
they  usually  fill  the  capa- 
cious cheek  pouches  with 
green  vegetation  gathered 
near  the  opening,  prefer- 
ring clover,  alfalfa,  dan- 
delions, thistles,  and  suc- 
culent vegetation,  but  also 
taking  grasses,  grains, 
and  a  great  variety  of 
crops  and  vegetables  as 
they  are  encountered. 
The  roots  of  many  plants 
are  eaten,  and  the  bark  from  the  woody  roots  of  bushes  and  trees 
is  sometimes  eaten  so  persistently  as  to  destroy  the  plants.  The 
roots  of  apple  and  pear  trees  unfortunately  are  a  favorite  food,  but 
many  other  fruit  or  ornamental  trees  and  many  shrubs  and  vines  are 
injured  by  the  gophers.  The  original  name  of  camas  rat  was  un- 
doubtedly based  on  their  fondness  for  the  bulbs  of  the  camas,  which 
grows  in  great  abundance  in  their  valley  but  is  generally  scarce 
where  the  gophers  are  common. 

Economic  status. — For  unknown  ages  these  pocket  gophers!  have 
been  plowing  the  ground,  burying  vegetation  with  their  mounds, 
enriching  and  improving  the  soil  for  the  use  of  man,  but  when  the 
white  man  arrives  they  must  go  for  they  like  his  crops  and  thrive  and 
multiply  in  his  fields  and  orchards,  and  even  in  his  dooryards  and 
along  his  streets.  On  Council  Crest,  the  scenic  section  of  Portland, 
in  1914  their  big  mounds,  a  bushel  of  black  earth  in  a  place,  were 
seen  on  some  of  the  best-kept  lawns  and  again  were  thrown  out  over- 
night on  the  concrete  sidewalks  so  that  pedestrians  had  to  go  around 
or  jump  over  them.  Again  on  the  grassy  campus  of  the  agricultural 
college  at  Corvallis  long  lines  of  pocket-gopher  hills  added  more 
biological   interest   than  beauty  to   the   closely   mown   turf.     The 


Figdke  56. — Range  of  five  forms  of  pocket  gophers  in 
Oregon:  l,Thomomys  bulbivorus;  2,  T.  bottae  leu- 
codun;  3,  T.  b.  laticeps ;  4,  T.  townsendii  town- 
sendii;  5,  T.  t.  nevadensis.     Type  localities  circled. 
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farmer  and  orchardist,  however,  have  a  more  serious  grievance,  for 
the  gophers  regularly  reduce  their  incomes  unless  persistently  de- 
stroyed by  every  possible  means. 

Ordinary-sized  pocket-gopher  traps  are  not  large  enough  to  hold 
this  species,  and  special  large-size  traps  have  to  be  made  for  them. 
These  rodents  are  easily  poisoned,  however,  by  dropping  pieces  of 
sweetpotato  or  carrots  containing  strychnine  into  their  burrows. 
Green  leaves  of  clover  or  alfalfa  moistened  and  dusted  over  with 
strychnine  and  pushed  well  down  into  the  burrow  would  probably 
kill  these  as  well  as  it  does  other  pocket  gophers. 

THOMOMYS  TOWNSENDII  TOWNSBNDII   (Bachman) 
Town  send' s  Pocket  Gophee 

Geomys    townsendii   Bachman    (from    Richardson's    Manuscript),    Acad.    Nat. 

Sci.  Phila.  Jour.  8:  105,  1839. 
Thomomys   nevadensis   atrogriseus   Bailey,    Biol.    Soc.    Wash.    Proc.    27 :    118, 

1914.     Type  from   Nampa,   Idaho. 

Type. — Erroneously  labeled  "  Columbia  River  "  but  evidently  from  southern 
Idaho  and  probably  from  near  Nampa  where  Townsend,  who  collected  it, 
camped  to  trade  with  the  Indians  on  August  22,  1834. 

General  characters. — Large,  next  to  bulbivorus  ;  ears  small  but  pointed;  mam- 
mae in  four  pairs ;  skull  wide  and  angular,  with  slightly  protruding  incisors ; 
dichromatic,  a  dark  gray  and  a  black  phase;  in  the  gray  phase  upper  parts 
dark  buffy  gray  or  sooty  gray ;  nose  and  face  blackish ;  ear  patches  black ;  feet 
and  tail  gray ;  lower  parts  washed  with  rich  buff.  In  the  black  phase  dull 
slaty  black  all  over  except  white  patches  on  chin  and  toes  and  usually  on  lower 
part  of  feet. 

Measurements. — Adult  male:  Total  length,  305  mm;  tail,  100;  foot,  38;  ear 
(dry),  7.     Female:  276;  75;  35. 

Distribution  and  habitat. — These  very  large  and  dark-gray  or 
black  pocket  gophers  occupy  the  fertile  valley  bottoms  of  the  Snake 
River  in  Idaho  and  the  Malheur,  and  Owyhee  Valleys  in  Oregon, 
a  rather  restricted  range  in  Upper  Sonoran  Zone  (fig.  56).  They 
do  not  extend  into  the  dry  sagebrush  country  beyond  the  moist  and 
fertile  bottom  lands  and  usually  do  not  overlap  the  range  of  the 
smaller  forms  of  the  surrounding  country.  In  favorable  locations 
they  are  abundant,  and  their  large  hills  of  mellow  sand  sometimes 
cover  nearly  half  the  surface  of  the  ground. 

General  habits. — Like  all  pocket  gophers  these  animals  live  mainly 
underground  in  endless  tunnels,  throw  up  numerous  earth  mounds, 
or  "  gopher  hills  ",  and  travel  only  as  fast  and  as  far  as  their  burrows 
carry  them.  This  is  sufficient,  however,  to  bring  them  into  choice 
fields  of  alfalfa  or  other  crops  affording  favorite  food,  and  new 
fields  in  the  irrigated  valleys  often  suffer  severely  until  the  gophers 
are  caught,  poisoned,  or  driven  out.  On  well-irrigated  lands  the 
water  fills  their  burrows  and  soon  drives  them  out  but  only  to  the 
edges  of  the  fields  where  they  soon  work  back  if  not  destroyed,  or 
into  other  fields  where  the  water  has  not  flooded  the  ground. 

Breeding  habits. — These  pocket  gophers  breed  early  in  the  spring 
as  shown  by  Everett  E.  Horn  in  experiments  near  Vale,  Oreg.,  in 
1921.  On  March  27,  a  female  and  5  young  not  yet  weaned  were 
taken  from  one  burrow,  and  the  old  female  was  found  to  contain 
6  well-developed  foetuses.  Nine  other  females  taken  in  the  few 
days  following  were  suckling  young,  and  4  of  these  also  contained 
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foetuses,  so  that  at  least  2  litters  are  produced  in  rapid  succession 
in  the  early  spring,  and  the  fact  that  half -grown  young  are  taken 
in  traps  all  summer  would  indicate  that  under  favorable  circum- 
stances of  food  supply  a  considerable  number  of  litters  are  produced 
each  summer.  The  specimens  recorded  by  Horn  contained  gen- 
erally 6  to  8  embryos,  with  one  set  of  3  and  another  of  10.  The  fe- 
males have  normally  8  mammae  in  2  pairs  of  inguinal  and  2  of 
pectoral,  and  8  young  evidently  is  the  normal  maximum. 

Food  habits. — Their  native  food  consists  of  a  great  variety  of 
roots  and  green  vegetation  gathered  in  the  burrows  or  about  the 
openings  made  for  throwing  out  earth.  In  places  the  blanched 
running  root  stalks  of  saltgrass  are  a  staple  food,  but  all  grasses 
are  eaten — tops  and  roots,  especially  the  tender  bases.  Legumi- 
nous plants  seem  to  be  favorite  foods  and  the  gophers  take  eagerly 
to  alfalfa,  eating  tops,  roots,  and  all.  Most  of  the  cultivated  crops, 
including  grains,  vegetables,  and  especially  potatoes  and  other 
root  crops  are  eaten. 

Economic  status. — Locally  these  rodents  do  serious  injury  to  crops 
and  prove  very  annoying  by  running  their  big  burrows  through  the 
banks  of  irrigation  ditches  and  causing  serious  breaks,  with  waste 
of  water  and  injury  to  flooded  crops.  It  is  thus  often  necessary  to 
eradicate  them  locally,  and  for  this  purpose  efficient  and  economic 
methods  have  been  worked  out  by  the  Biological  Survey. 

THOMOMYS  TOWNSENDII  NEVADENSIS  Mereiam 
Nevada  Pocket  Gopher 

Thomomys  nevadensis  Merriani,  Biol.  Soc.  Wash.  Proc.  11 :  213,  1897. 

Type. — Collected  at  Austin,  Nev.,  by  Vernon  Bailey,  November  11,  1890. 

General  characters. — Similar  to  townsendii  but  slightly  smaller,  paler,  more 
buffy  gray  in  the  gray  phase,  and  more  plumbeous  black  in  the  dark  phase. 

Measurements. — Type,  adult  male:  Total  length,  275  mm;  tail,  90;  foot,  38; 
ear   (dry),  6.     Female:  255;  82;  35. 

Distribution  and  habitat. — The  fertile  valleys  of  northern  Nevada 
and  north  into  Alvord  and  Malheur  Lake  Valleys,  Oreg.,  are  occupied 
by  this  Upper  Sonoran,  Great  Basin  form  of  the  townsendii  group 
(fig.  56).  Its  present-day  connection  in  range  with  townsendii  is 
interrupted  by  many  arid  stretches  of  desert  country  where  none 
occur,  but  in  a  series  of  rainy  years  some  of  these  gaps  could  be 
passed  over  easily. 

General  habits. — In  no  noticeable  way  do  the  habits  of  this  pocket 
gopher  differ  from  those  of  its  close  relative  townsendii.  The  coun- 
try occupied  is  more  generally  uninhabited  desert,  but  in  places  the 
gophers  are  abundant  in  cultivated  grounds,  where  their  large  size 
renders  them  especially  destructive. 

THOMOMYS  BOTTAE  LEUCODON  Mereiam 
White-toothed  Pocket  Gopher 

Thomomys  leucodon  Merriam,  Biol.  Soc.  Wash.  Proc.  11 :  215,  1897. 

Type. — Collected  at  Grants  Pass,  Rogue  River  Valley,  Oreg.,  by  Clark  P. 
Streator,  December  17,  1891. 

General  characters. — Rather  larger  than  oregonus;  ears  very  small;  incisors 
slightly  protruding  and  white  tipped ;  upper  parts  dark  rusty  ochraceous ;  lower 
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parts  bright  buffy   ocbraeeous;   feet,   cheeks,   chin,   and   often   spots   on   belly 
white. 

Measurements. — Average  of  typical  males:  Total  length,  233  mm;  tail,  70; 
foot,  30.5;  ear  (dry),  6.    Females:  188;  60;  28. 

Distribution  and  habitat. — From  a  wide  distribution  in  Upper 
Sonoran  valleys  of  northern  California  these  pocket  gophers  extend 
up  the  Klamath  Valley  west  of  Lower  Klamath  Lake  and  into  the 
Rogue  River  and  Umpqua  Valleys  in  western  Oregon,  reaching  their 
northern  known  limit  of  range  at  Cottage  Grove  in  the  upper  Wil- 
lamette Valley  (fig.  56). 

General  habits. — These  pocket  gophers  burrow  extensively  in  hard 
clay  or  volcanic  soil,  a  habit  that  seems  to  account  for  the  protruding 
and  white-tipped  incisors,  the  tips  showing  scratches  and  wear  that 
have  removed  the  yellow  enamel  surface  and  indicate  much  use  as 
digging  tools.  The  animal's  mounds  are  often  composed  of  lumps 
of  baked  clay,  and  the  burrows  extend  through  hard  ground  as  well 
as  in  the  mellow  soil  areas  in  the  open  valley  country.  Rarely  are 
they  found  in  the  timbered  areas.  Little  mounds  mark  the  lines  of 
underground  tunnels,  and  the  animals  are  rarely  seen  except  as 
trapped  in  the  burrows.  Often  they  are  difficult  to  catch  because 
they  so  frequently  push  a  load  of  clay  lumps  into  the  trap  and  spring 
it  ahead  of  themselves. 

Breeding  habits. — Like  other  members  of  the  bottae  group,  they 
have  4  pairs  of  mammae,  and  the  regular  number  of  young  seems  to 
be  4  to  8. 

Food  habits. — The  food  of  these  pocket  gophers  includes  a  great 
number  of  the  roots  and  plants  encountered  in  their  excavations,  and 
in  a  fertile  and  well-settled  valley  country  they  find  native  plants 
scarce  and  introduced  and  cultivated  plants  abundant  and  often  very 
acceptable  food.  All  of  the  clovers  and  alfalfa  are  eaten,  root  and 
branch,  with  great  relish.  In  a  district  especially  noted  for  its  fine 
fruit  they  do  considerable  damage  and  have  to  be  destroyed  in  every 
possible  way. 

THOMOMYS  BOTTAE   LATICEPS   Baibd 
Humboldt  Bay  Pocket  Gopher 

TKomomys  laticeps  Baird,  Acad.  Nat.  Sci.  Phila.  Proc.  7:  335,  April  1855. 

Type. — Collected  at  Humboldt  Bay,  Calif.,  by  W.  P.  Trowbridge,  February 
21,   1855. 

General  characters. — Size  and  general  appearance  of  bottae  but  colors 
warmer  and  brighter  brown,  less  clouded  with  black  tipped  hairs ;  skull  aver- 
aging slightly  wider  and  nasals  especially  wider ;  incisors  less  projecting  than 
in  leucodon  and  without  white  tips.  Upper  parts  rusty  ochraceous  or  almost 
snuff  brown ;  lower  parts  light  buffy  ochraceous  in  strong  contrast  to  upper 
parts;  feet  and  usually  half  of  tail,  lips,  and  chin  whitish.  Summer  and 
winter  colors  the  same. 

Measurements. — Average  of  five  adult  males  from  tvpe  locality :  Total  length, 
264  mm;  tail,  88;  foot,  33. 

Distribution  and  habitat. — Transition  Zone  coast  section  of  north- 
western California  from  Eel  River  north  to  the  Oregon  line.  In 
the  year  1927  Jewett  took  some  specimens  on  the  Oregon  side  of 
the  line  near  Chetco  on  the  coast,  adding  this  second  subspecies  of 
the  bottae  group  to  the  Oregon  list  (fig.  56). 
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Figure  57. — Range  of  five  forms  of  pocket  gophers  in 
Oregon:  1,  Thomomys  douglasii  douglasii;  2,  T.  d. 
oregonus ;  3,  T.  niger;  4,  T.  quadratus  quadratus ; 
5,  T.  columoianus.     Type  localities  circled. 


fTHOMOMYS  DOUGLASII  DOUGLASII   (Richardson) 
Douglas's  Pocket  Gophee 
Geomys  douglasii  Richardson,  Fauna  Boreali-Amer.,  v.  1,  p.  200,  1829. 

Type. — Collected  "  near  the  mouth  of  the  Columbia  "  at  Fort  Vancouver, 
Wash.,  by  David  Douglas,  probably  in  1825. 

General  characters. — Size  medium,  claws  rather  heavy,  ears  medium  with 
rounded  tips,  skull  long  and  narrow  with  flat  top  and  abruptly  decurved 
incisors  minutely  grooved  along  inner  margins ;  interparietal  small ;  pterygoids 

U-shaped.  Upper  parts  uni- 
form dull  hazel,  slightly  paler 
on  sides ;  lower  parts  lighter, 
more  ochraceous,  with  usually 
a  white  spot  on  breast;  nose 
gray ;  feet  and  tail  soiled 
whitish ;  usually  no  black 
ear  patch. 

Measurements. — Average  of 
typical  males :  Total  length, 
215  mm;  tail,  64;  foot,  30. 
Average  of  females  :  200 ;  58 ; 
28.6. 

Distribution  and  habi- 
tat.— Previously  known 
only  from  the  vicinity  of 
Vancouver,  this  old  spe- 
cies has  been  recently 
added  to  the  Oregon  list 
by  A.  W.  Moore,  who  in 
1926  and  1927  collected  a  series  of  specimens  at  Scapoose,  on  the 
Oregon  side  of  the  Columbia  River,  some  20  miles  northwest  of 
Portland  (fig.  57).  These  specimens  are  almost  typical  and  certainly 
nearer  to  douglasii  than  to  oregonus. 

THOMOMYS  DOUGLASII  OREGONUS  Meeeiam 

Oregon  Pocket  Gopher 

Thomomys  douglasii  oregonus  Merriam,  Biol.  Soc.  Wash.  Proc.  14 :  115,  July 
19,  1901. 

Tiipe. — Taken  at  Ely,  near  Oregon  City,  Oreg.,  by  Clark  P.  Streator,  October 
124,  1893. 

General  characters. — Size  medium,  not  half  as  large  as  bulbivorus ;  ears  short 
and  rounded ;  incisors  abruptly  decurved ;  fur  long  and  soft  in  winter,  short 
and  harsh  in  summer ;  yellowish  or  bright  hazel  with  dusky  nose  and  cheeks 
and  black  ear  patch ;  lower  parts  more  ochraceous ;  feet  and  tail  soiled  whitish 
or  gray. 

Measurements. — Average  of  typical  adult  males :  Total  length,  216  mm ;  tail, 
67;  foot,  29.5;  ear  (dry),  5.  Females  smaller.  Weight  4  to  5  ounces  (A.  W. 
Moore). 

Distribution  and  habitat. — For  many  years  these  little  yellow 
pocket  gophers  were  known  only  from  the  type  locality,  near  Oregon 
City,  where  a  good  series  of  specimens  were  taken  by  Streator,  in 
1893 ;  but  in  1921,  Ira  N.  Gabrielson  sent  for  identification  specimens 
collected  near  Canby  and  Sherwood  and  later  others  were  taken  by 
A.  W.  Moore  near  Hillsboro,  Forest  Grove,  Falls  City,  Pedee,  and 
Summit  (fig.  57).  A  series  of  specimens  taken  by  G.  G.  Cantwell 
2  miles  west  of  Parkdale,  Hood  County,  are  not  typical,  but  are  best 
referred  to  oregonus. 
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General  habits. — The  original  series  of  28  specimens  collected  by 
Streator  were  taken  in  orchards  and  gardens  in  October  when  heavy 
rains  had  washed  away  the  mounds  and  all  external  traces  of  the 
gopher's  work,  so  the  burrows  were  located  by  his  feet  breaking 
through  into  them  or  by  thrusting  a  cane  into  the  ground  until  a 
burrow  was  penetrated.  In  August  1922,  A.  W.  Moore  secured 
specimens  near  Canby,  Forest  Grove,  and  Hillsboro,  considerably 
extending  the  range  of  the  species  and  learning  that  the  pocket 
gophers  were  doing  damage  on  one  of  the  farms.  He  found  them 
mainly  in  cultivated  fields  where  the  mounds  were  destroyed  by 
cultivation  and  the  burrows  were  not  easily  located.  The  farmers 
complained  of  their  destruction  of  potatoes.  Theo.  H.  Scheffer 
found  them  in  grain  and  clover  fields  as  well  as  on  the  waste  land 
outside. 

THOMOMYS  HESPERUS  Meeeiam 

West  Coast  Pocket  Gopheb 

Thomomys  hesperus  Merriam,  Biol.  Soc.  Wash.  Proc.  14:  116,  1901. 

Type. — Collected  at  Tillamook,  Greg.,  by  J.  Ellis  McLellan,  November  9,  1894. 

General  characters. — Small,  with  the  small  pointed  ears  of  the  fuscus 
group ;  color  of  upper  parts  dark  rich  auburn ;  nose  and  cheeks  dusky ;  large 
ear  patches  black;  lower  parts  lighter,  more  ochraceous;  lining  of  cheek 
pouches  white;  feet  and  tip  of  tail  whitish.  About  10  percent  of  the  indi- 
viduals are  partly  or  wholly  black. 

Measurements. — Of  large  old  male :  Total  length,  222  mm  ;  tail,  64 ;  foot,  30 ; 
ear  (dry),  6.  Of  adult  female:  205;  60;  28;  6.  (Type,  immature  female:  175; 
54;  24;  6.) 

Distribution  and  habitat. — These  little  richly  colored  pocket 
gophers  are  found  in  the  open  valley  spots  in  Tillamook  County, 
and  in  southern  Clatsop 
County  (fig.  58).  They 
are  reported  from  8  or  10 
miles  east  of  Tillamook  in 
the  Wilson  River  Valley 
and  some  20  miles  south  in 
the  Nestucea  River  Valley. 
Specimens  have  been  ex- 
amined from  Tillamook, 
Blaine,  and  Mount  Hebo 
in  Tillamook  County, 
from  Alsea  in  Benton 
County,  and  from  Elsie  in 
Clatsop  County.  A  speci- 
men from  the  top  of 
Chintimini  Mountain  and 
one  from  Philomath,  west 
of  Corvallis,  are  not  fully 
typical  of  this  species  and  probably  have  no  connection  with  it  in 
range,  but  can  be  referred  to  it  better  than  to  any  other  form. 

The  range  of  this,  as  of  many  other  species  of  pocket  gopher,  is 
interrupted  by  soil  and  forest  conditions,  and  each  isolated  colony 
shows  some  slight  peculiarities  recognizable  by  the  critical  student 
but  not  worthy_  of  recognition  by  name. 

General  habits. — These  little  pocket  gophers  make  very  small  bur- 
rows and  throw  out  small  mounds  of  earth  in  the  old  fields,  pastures, 


Figure  58. — Range  of  five  forms  of  pocket  gophers  in 
Oregon :  1,  Thomomys  hesperus;  2,  T.  monticola 
mazatna ;  3,  T.  m.  helleri;  4,  T.  m.  nasicus;  5,  T. 
fuscus  fuscus.     Type  localities  circled. 
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and  waste  places,  and  they  would  be  practically  harmless  if  they 
did  not  also  enter  the  cultivated  areas.  They  are  not  very  active 
or  energetic  burrowers,  evidently  because  the  rich,  mellow  soil  is  so 
full  of  bulbs  and  roots,  and  so  covered  with  dense  vegetation,  that 
little  work  is  necessary  to  procure  abundance  of  food.  Their  door- 
ways are  lightly  closed  and  often  can  be  pushed  open  with  the 
fingers. 

Food  habits. — Grass  and  clover  are  the  plants  most  commonly  cut 
about  the  doorways  of  the  pocket  gophers,  merely  because  they  are 
the  most  abundant  plants.  Over  many  of  the  little  native  prairies 
where  they  occur  the  wild  blue-flowered  camas  grows  in  great 
abundance.  In  pastures  where  there  was  no  camas,  their  stomachs 
contained  only  green  vegetation,  but  the  camas  is  undoubtedly  their 
native  food. 

Economic  status. — The  county  clerk  at  Tillamook  said  that  $4,000 
had  been  paid  out  in  bounties  on  moles  and  pocket  gophers  during 
1914,  and  over  half  of  it  on  gophers,  at  25  cents  each.  One  man,  he 
said,  had  made  as  high  as  $100  a  month  catching  them,  and  one  little 
girl  had  earned  $80  in  a  month.  Then  the  boys  all  got  busy  and  the 
bounty  fund  was  soon  exhausted,  while  the  pocket  gophers  remained 
numerous.  In  this  mild  climate  where  dairying  is  the  principal  in- 
dustry and  clover  is  the  most  important  crop,  these  rodents,  even 
though  small,  are  capable  of  doing  considerable  damage. 


THOMOMYS  NIGER  Merriam 
Black  Pocket  Gopher 


Thomomys  niger  Merriarn,  Biol.  Soc.  Wash.  Proc.  14 :  117,  1901. 

Type. — Collected  at  Seton,  near  mouth  of  Siuslaw  River,  Oreg.,  by  J.  Ellis 
McLellan,  October  6,  1894. 

General  characters. — About  the  size  of  c-regonus  and  similar  in  general  char- 
acters, but  with  short,  heavy  skull.  Upper  parts  uniform  glossy  black,  with 
purple  and  green  iridescence ;  lower  parts  duller  and  more  plumbeous ;  feet 
and  tip  of  tail  white.     One  albino  specimen  was  taken  at  Scottsburg. 

Measurements. — Type:  Total  length,  225  mm;  tail,  81;  foot,  30;  ear  (dry),  6. 

Distribution  and  habitat. — Known  only  from  near  the  mouth  of  the 
Umpqua  River,  at  Seton  and  Scottsburg,  and  in  the  Siuslaw  Valley 
at  Mapleton,  Deadwood,  10  miles  northeast  of  Deadwood,  and 
Mercer  (fig.  57),  they  occupy  the  small  open  spaces  near  the  coast 
but  have  not  been  found  in  the  dense  timber  covering  most  of  that 
country.    No  peculiarities  of  habits  have  been  noted. 

THOMOMYS  MONTICOLA  MAZAMA  Merkiam 
Mazama  Pocket  Gopher;  Mo-nana-tam-has  of  the  Klamath   (C.  H.  M.) 

Thoinomys  mazama  Merriam,  Biol.  Soc.  Wash.  Proc.  11:  214,  1897. 

Type. — Collected  at  Anna  Creek,  near  Crater  Lake,  Oreg.,  by  Edward  A. 
Preble,  September  3,  1896. 

General  characters. — Size  medium,  about  as  in  oregonus;  rather  light  and 
slender;  ears  well  developed  and  pointed,  about  6  mm  in  dry  skins:  upper 
incisors  not  protruding,  curved  downward  at  right  angles  to  axis  of  skull; 
upper  parts  bright  russet  brown ;  ear  patch  blackish ;  nose  plumbeous ;  lower 
parts  rich  buff  or  ochraceous ;  feet  and  tail  whitish;  tail  usually  gray  above 
at  base. 
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Measurements. — Typical  males:  Total  length,  209  mm;  tail,  66;  foot,  28; 
ear  dry),  6.     Females :  202  ;  66 ;  28. 

Distribution  and  habitat. — These  are  mountain  pocket  gophers 
inhabiting  the  Cascades,  Siskiyou,  and  Trinity  Mountains  of  Oregon 
and  northern  California,  mainly  in  Canadian  Zone,  but  in  places 
reaching  into  Hudsonian  (fig.  58).  While  living  mainly  in  the 
meadows  and  open  parklike  places,  they  are  often  found  scattered 
through  the  more  open  timber. 

General  habits. — The  small  size  of  these  pocket  gophers  is  generally 
compensated  by  the  greater  abundance  of  individuals  in  the  mountain 
parks  and  meadows,  where  they  burrow  actively,  not  only  during 
the  short  summers,  but  all  winter  under  the  deep  snows.  In  spring 
when  the  snow  disappears  long  snakelike  plugs  of  earth  lie  over  the 
surface  of  the  ground,  where  the  excavations  from  deeper  down  have 
been  pushed  into  snow  tunnels  on  the  surface  and  left  to  freeze  and 
harden.  In  melting  and  disintegrating  in  spring  these  earth  coils 
show  all  the  bits  of  bark,  stems,  wood,  and  refuse  of  the  under- 
ground food  pushed  out  with  the  earth  and  help  to  explain  how  the 
gophers  can  keep  active  during  the  winter.  They  sometimes  store 
food  in  the  burrows  but  do  not  become  fat  in  the  fall  and  evidently 
do  not  regularly  hibernate. 

Breeding  habits. — These  pocket  gophers  have  normally  the  usual 
number  of  8  mammae,  but  occasionally  an  extra  pair  of  pectoral, 
making  10.  Little  is  known  from  actual  observation  of  their  breed- 
ing habits,  but  young  of  various  sizes  are  taken  in  traps  all  through 
the  summer,  which  would  indicate  several  litters  during  a  season. 
Judging  from  other  species  4  to  8  would  be  the  probable  number  of 
young  in  a  litter. 

Food  habits. — In  summer  their  large  stomachs  are  generally  found 
filled  with  both  green  vegetation  and  the  white  pulp  from  roots, 
bulbs,  and  tubers,  with  occasionally  spots  of  bright  colors  that 
serve  to  identify  local  flowers  or  bright-colored  roots.  The  surface 
vegetation  is  gathered  at  the  openings  of  their  burrows  before  the 
earth  is  thrown  out,  or  at  openings  made  merely  to  reach  the  plants 
and  then  closed  without  throwing  out  a  mound.  In  camp  near 
Three  Sisters  one  came  up  in  the  middle  of  the  tent  where  the 
writer  was  at  work,  quietly  preparing  specimens.  There  was  a 
muffled  gnawing  or  scratching,  then  an  aster  stem  began  to  move, 
and  soon  the  tip  of  a  little  brown  nose  showed  in  the  middle  of  a 
tuft  of  short  grass,  and  the  hole  was  quickly  enlarged  to  allow  the 
pocket  gopher's  head  to  protrude.  The  aster  stem  was  cut  off  and 
drawn  down  into  the  burrow ;  then  some  wide  leaves  and  some  grass 
blades  were  cut  and  stuffed  into  the  pockets.  Within  a  minute  a 
good  meal  was  thus  gathered  and  the  hole  securely  plugged  from 
within.     The  pocket  gopher  safely  enjoyed  its  morning  meal  below. 

Economic  status. — These  mountain  pocket  gophers  are  often  so  nu- 
merous in  the  mellow-soil  parks  that  their  mounds  cover  from  5  to  10 
percent  of  the  surface,  and  the  burrows — 6  inches  to  a  foot  below 
the  surface — are  so  numerous  that  one's  feet  keep  breaking  into 
them,  while  cattle,  sheep,  and  deer  tracks  often  make  so  many  open- 
ings that  the  gophers  are  kept  busy  closing  them.  The  mounds  are 
usually  small,  a  few  quarts  to  a  half  bushel  of  earth  in  a  place  at 
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intervals  of  3  feet  to  1  rod  apart  along  the  line  of  each  tunnel.  The 
tunnels  are  constantly  extended  and  gradually  fill  up  as  they  are 
abandoned  and  the  old  nests,  food  refuse,  and  excrement  are  buried 
well  below  the  surface,  while  the  mounds  are  constantly  burying  the 
surface  vegetation  deeper  and  deeper  underground.  The  soil  is  kept 
mellow  and  porous,  and  a  great  part  of  the  rainfall  is  held  in  the 
ground  instead  of  running  quickly  from  the  surface  in  destructive 
floods.  The  meadows  are  enriched,  the  forests  are  benefited,  and 
soil  erosion,  the  menace  of  the  mountain  ranges,  is  largely  checked. 
To  be  sure,  many  plants  are  eaten  that  would  make  forage  for  sheep, 
but  every  bit  of  vegetation  taken  is  eventually  returned  to  the  soil 
in  such  a  manner  that  fire  cannot  reach  it  and  some  of  the  disastrous 
effects  of  overburning  and  overgrazing  of  the  mountain  parks  is 
thus  prevented.  In  very  few  places  does  this  species  range  down 
into  valleys  to  the  level  of  any  agriculture. 

One  day  in  camp  the  cook,  armed  with  a  few  traps,  caught  20  of 
these  little  animals  near  the  tent  and  dressed  and  cooked  16  of  them 
for  a  supper  for  five.  They  made  a  good  meal  and  were  enjoyed  by 
all,  the  meat  being  somewhat  like  squirrel,  but  more  tender  and 
rather  better  flavored.  Broiled  on  the  coals  they  are  especially  good, 
and  they  provide  an  always  available  source  of  meat  supply  in  the 
mountains  when  game  is  out  of  season. 

THOMOMYS  MONTICOLA  HELLERI  Elliot 
Heller's  Pocket  Gopher 

Thomomys  helleri  Elliot,  Field  Columb.  Mus.,  Zool.  Ser.  3:  165,  1903. 

Type. — Collected  at  Gold  Beach,  mouth  of  Rogue  River,  Oreg.,  by  Edmund 
Heller,  in  1901. 

General  characters. — About  the  size  and  general  appearance  of  T.  masama, 
but  darker  and  richer  in  coloration,  and  with  slenderer  skull ;  upper  parts  dull 
chestnut  or  mars  brown ;  sides  and  under  parts  becoming  ochraceous ;  ear 
patches  intense  black ;  nose  and  face  blackish,  rarely  a  trace  of  white  on  lips ; 
tip  of  tail  usually  white. 

Measurements. — Average  of  typical  males:  Total  length,  203  mm;  tail,  55; 
foot,  29;  ear  (dry),  6.    Females:  195;  57;  27;  6. 

Distribution  and  habitat. — This  very  dark  and  richly  colored  form 
of  the  monticola-mazama  group  is  common  on  both  sides  of  the 
mouth  of  the  Rogue  River,  at  Gold  Beach  and  Wedderburn,  and 
their  hills  were  seen  back  a  couple  of  miles  from  the  coast  along  the 
river  bottoms  (fig.  58).  One  set  of  pocket-gopher  hills  was  also  found 
on  the  open  ridges  north  of  the  river,  about  20  miles  inland. 
Other  hills  at  Port  Orford  and  Pistol  River,  and  several  places  south 
of  the  Rogue  River  near  the  coast,  may  also  be  made  by  this  species. 
They  occupy  the  sandy  bottoms  and  grassy  ridge  tops  only  in  the 
openings,  which  are  scarce  and  isolated  along  this  coast  section. 

General  habits. — The  pocket-gopher  burrows  are  but  lightly  closed 
and  easily  dug  open  with  one's  fingers,  or  a  small  stick.  With  only 
2  gopher  traps  8  gophers  were  caught  in  1  day  by  going  around  fre- 
quently to  examine  the  traps.  The  animals  were  active  all  day  and 
soon  came  to  close  the  openings  of  their  burrows  and  were  caught. 
Some  had  a  little  wild  mustard,  grass,  and  other  plants  stuffed  in 
their  pockets,  showing  that  they  had  been  feeding  during  the  day. 
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THOMOMYS  MONTICOLA  NASICUS  Mekriam 

Deschutes  Pocket  Gopher 

Thomomys  nasicus  Merriam,  Biol.  Soc.  Wash.  Proc.  11 :  216,  1897. 

Type. — Collected  at  Farewell  Bend  on  the  Deschutes  River,  west  of  Prine- 
ville,  Oreg.,  by  Edward  A.  Preble,  August  4,  1896. 

General  characters. — Size  and  general  characters  of  mazama  but  lighter  and 
more  yellowish  in  coloration ;  skull  long  and  narrow  with  long,  spreading 
nasals ;  upper  parts  bright  yellowish  hazel,  with  plumbeous  nose  and  ear 
patches ;  lower  parts  rich  buff ;  feet,  most  of  tail  and  chin,  usually  whitish. 

Measurements. — Type,  adult  male :  Total  length,  214  mm  ;  tail,  69 ;  foot,  27  ; 
ear  (dry),  6. 

Distribution  and  habitat. — This  is  the  pocket  gopher  of  the  yellow 
pine  forest  east  of  the  Cascades,  from  Farewell  Bend  on  the  Des- 
chutes to  Fort  Klamath,  and  in  the  Paulina,  and  Yamsey  Mountains 
(fig.  58). 

General  habits. — In  the  open  yellow  pine  forest  country  these 
pocket  gophers  live  among  the  trees  as  well  as  out  in  the  meadows, 
fields,  and  cleared  pastures.  In  habits  they  differ  little  from  mazama 
except  that  at  lower  levels  they  more  often  come  in  direct  conflict  with 
agriculture  and  in  many  places  prove  so  troublesome  that  their  de- 
struction in  the  fields  and  among  the  irrigation  ditches  becomes 
necessary. 

THOMOMYS  FUSCUS  FUSCUS  Merriam 

Brown    Pocket  Gopher 

Thomomys  cluskis  fuscus  Merriam,  North  Amer.  Fauna  No.  5,  p.  69,  1891. 
Thomomys  quadratus  wallow  a  Hall  and  Orr,  Biol.   Soc.  Wash.  Proc.  46:  41, 

1933.     Type  from  Catherine  Creek,  7  miles  east   of  Telocaset,  Wallowa 

Mountains,  Oreg. 

Type. — Collected  in  mountains  at  head  of  Big  Lost  River,  Idaho,  8,000  feet 
altitude,  by  B.  H.  Dutcher,  September  28,  1890. 

General  characters. — Small,  relatively  light  and  slender ;  ears  small  but 
pointed;  incisors  not  protruding;  upper  parts  light  brownish  or  dull  walnut 
brown,  not  so  bright  as  in  nasicus  or  mazama ;  ear  patches  blackish ;  nose 
plumbeous ;  lower  parts  buff y ;  feet  and  tail  soiled  whitish  or  huffy. 

Measurements. — Average  of  typical  adult  males :  Total  length,  203  mm ;  tail, 
70;  foot,  27;  ear  (dry),  5. 

Distribution  and  habitat. — This  is  a  small  mountain  pocket  gopher 
of  the  northern  Rocky  Mountain  region,  extending  west  into  eastern 
Washington  and  the  Blue  Mountains  of  northeastern  Oregon,  mainly 
in  Transition  and  Canadian  Zones  (fig.  58). 

General  habits. — These  little  pocket  gophers  live  in  the  meadows, 
parks,  and  open  woods  of  the  Blue  Mountain  section  and  range  down 
into  only  the  higher  of  the  agricultural  valleys.  Their  small 
"  gopher  hills  "  are  often  thickly  scattered  over  the  most  beautiful 
and  fertile  parks  and  open  places  where  they  bury  some  of  the  grow- 
ing vegetation,  and,  in  course  of  time,  thoroughly  plow  the  parks 
and  mountain  slopes,  stirring,  mixing,  and  mellowing  the  soil  as 
well  as  enriching  it,  and  providing  mellow  spots  for  the  seeds  of 
such  plants  as  could  not  grow  in  a  crowded  turf. 

Breeding  habits. — The  mammae  are  in  four  pairs,  and  young 
of  various  sizes  are  found  throughout  the  summer  months.  Little 
is  on  record,  however,  of  their  actual  breeding  habits. 
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Food  habits. — In  places  they  feed  extensively  on  the  great  tuber- 
ous roots  of  Balsamorhiza,  the  broad-leaved  compass  plant  of  the 
mountains,  and  some  of  those  caught  have  a  strong  odor  of  wild 
onions.  A  great  variety  of  green  plants  also  are  eaten,  and  any 
grains  and  many  other  crops  where  raised  on  gepher-inf  ested  ground. 

Economic  status. — In  unsettled  country  these  little  pocket  gophers 
may  be  considered  beneficial  rather  than  injurious,  but  in  fields  and 
gardens,  and  especially  in  orchards  and  yards,  where  flowers  and 
shrubbery  are  grown,  they  should  be  destroyed. 

THOMOMYS  QUADRATUS  QUADRATUS  Meeriam 
Dalles  Pocket  Gopher;  Ya-ze-ba  of  the  Piute 

Thomamys  quadratus  Merriam,  Biol.  Soc.  Wash.  Proc.  11:  214,  1897. 

Type. — Collected  at  The  Dalles,  Oreg.,  by  Clark  P.  Streator,  November  2, 
1893. 

General  diameters. — Size  medium,  about  as  in  mazama;  ears  small;  skull 
relatively  short  and  wide,  with  posterior  tip  of  nasals  truncate ;  mammae 
normally  in  five  pairs.  Upper  parts  light  russet  brown ;  ear  patches  black ; 
nose  dark  plumbeous ;  lower  parts  dark  buff ;  tail  brownish  except  at  tip ;  feet 
whitish. 

Measurements. — Average  of  typical  adult  males :  Total  length,  210  mm ;  tail, 
64;  foot,  27;  ear  (dry),  5.    Females:  195;  62;  26;  5. 

Distribution  and  habitat. — These  light-brown  pocket  gophers  are 
more  or  less  common  over  most  of  the  sagebrush  plains  of  eastern 
Oregon,  and  extend  slightly  into  northwestern  Nevada,  northeastern 
California,  and  into  southern  Washington,  mainly  in  Upper  Sonoran 
Zone  (fig.  57).  They  are  most  abundant  along  streams  or  in  valley 
bottoms,  where  there  is  some  moisture  and  green  vegetation,  and 
are  absent  from  wide  stretches  of  arid  or  barren  uplands.  In  the 
Steens  Mountains  and  some  other  desert  ranges  they  reach  high  into 
the  Transition  Zone  without  sufficient  variation  for  subspecific  sepa- 
ration. 

General  habits. — In  habits  these  pocket  gophers  do  not  differ  much 
from  fuscus  except  in  their  adaptation  to  more  open  and  arid  coun- 
try, where  they  burrow,  often  in  great  numbers,  along  the  more 
fertile  stream  valleys  and  in  the  native  meadows.  As  these  are  the 
choice  lands  for  agriculture,  the  gophers  are  now  mostly  occupying 
fields,  pastures,  or  meadows  on  farm  or  ranch  lands.  On  the  stock 
ranches  they  generally  do  as  much  good  a's  harm,  but  in  fields, 
gardens,  and  orchards  the}'  have  to  be  destroyed  to  prevent  loss  of 
crops. 

THOMOMYS   COLUMBIANUS   Bailey 

Columbia  Pocket  Gopher 

Thomomys  fuscus  columbianus  Bailey,  Biol.  Soc.  Wash.  Proc.  27:  117,  1914. 

Type.— Collected  at  Touehet,  Walla  Walla  County,  Wash.,  by  Clark  P. 
Streator,  September  10,  1890. 

General  characters. — Slightly  larger  than  quadratus;  skull  heavier;  mammae 
normally  in  six  pairs ;  colors  pale,  upper  parts  light  wood-brown  or  buffy  gray ; 
ear  and  postocular  patch  blackish ;  nose  slaty  gray ;  tail  gray  with  white  tip ; 
feet  whitish. 

Measurements. — Type,  adult  male :  Total  length,  209  mm  ;  tail,  60 ;  foot,  28 ; 
ear  (dry),  5.    Female  topotype:  208 ;  68 ;  27. 
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Distribution  and  habitat. — The  low,  hot  arid  sagebrush  country 
around  the  Great  Bend  of  the  Columbia  in  northern  Oregon  and 
southern  Washington  and  up  the  Snake  River  Valley  to  Lewiston, 
Idaho  (fig.  57). 

General  habits. — These  large  valley  pocket  gophers,  occupying  the 
sandy  bottoms  of  the  Columbia  River  Valley,  are  now  found  mainly 
in  cultivated  fields  of  alfalfa  and  grain.  At  Umatilla,  Peck  found 
them  common  in  alfalfa  fields  and  along  irrigation  ditches.  Near 
Willows,  or  Heppner  Junction,  Jewett  found  them  common  through- 
out the  cultivated  valley  in  alfalfa  fields  and  orchards  and  in  the 
ditch  banks,  where  they  are  often  forced  to  take  refuge  to  escape  be- 
ing drowned  out  by  irrigation  of  the  level  fields.  On  April  2  he 
caught  a  well-grown  young  of  the  year,  and  on  April  5  took  a  male 
and  female  in  the  same  burrow.  Evidently  in  this  mild  climate 
they  begin  breeding  early,  and  the  large  number  of  12  mammae  would 
indicate  a  prolific  species.  Only  in  adult  females  are  all  of  the 
mammae  usually  developed,  and  some  variation  is  shown  even  in 
adults. 

Unless  controlled,  this  large,  prolific  pocket  gopher  in  an  irrigated 
district  of  intensive  agriculture  is  potentially  a  serious  menace  to 
crops. 

ORDER  CARNIVORA:  FLESH  EATERS 

Family  FELIDAE:   Cats 

FELIS  CONCOLOR  OREGONENSIS  Rafinesque 

Oregon  Cougar  ;  Mountain  Lion  ;  Panther  ;  Dos-lotch  of  the  Klamath 
(C.  H.  M.)  ;  Swo-wah  of  the  Msqually  (G.  S.) 

Felis  oregonensis  Rafinesque,  Atlantic  Jour.  1 :  62,  1832. 

Type  locality. — "  Western  Oregon  Mountains." 

General  characters. — Largest  of  Oregon  cats  (pi.  40,  B),  almost  as  great  as 
that  of  the  Rocky  Mountain  cougar,  but  colors  darker  and  richer  with  more 
black  on  tail ;  upper  parts  dark  tawny,  or  rusty  brown,  becoming  bright  cin- 
namon brown  on  sides ;  top  of  tail  darker  brown  than  back,  darkening  into  the 
long  black  terminal  part;  back  of  ears  and  spot  on  each  side  of  nose  black; 
lower  parts  whitish  on  chin,  chest,  and  belly ;  throat  tawny.  Young  light 
tawny,  coarsely  and  irregularly  spotted  over  upper  parts ;  legs  and  tail  dusky 
or  dark  tawny. 

Measurements. — A  large  cougar  killed  in  Josephine  County  measured  7%  feet 
from  tip  to  tip  and  weighed  150  pounds  (Oreg.  Sportsman  2: 15,  1914).  Others 
have  been  recorded  up  to  8  and  9  feet  in  length,  but  the  largest  skulls  do  not 
equal  some  from  the  Rocky  Mountains. 

Distribution  and  habitat. — The  Oregon  mountain  lions  inhabit 
the  western  part  of  the  State  (fig.  59)  and  extend  southward  into 
California  and  northward  into  Washington  to  an  unknown  distance, 
as  the  group  has  not  yet  been  monographed  and  limits  of  range  are 
not  definitely  known.  There  are  specimens  from  numerous  localities 
in  Oregon  in  and  west  of  the  Cascade  Mountains,  all  of  which  are 
referable  to  this  dark,  richly  colored  form.  They  are  mainly  deep- 
forest  animals  and  are  generally  most  abundant  where  the  greatest 
number  of  deer  are  to  be  found,  without  much  regard  to  type  of 
country. 

Abundance. — Apparently  they  have  been  common  in  Oregon  since 
the  earliest  explorations  as  they  have  been  mentioned  by  most  of  the 
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naturalists  since  the  days  of  Lewis  and  Clark,  David  Douglas,  J.  K. 
Townsend,  Cooper,  Suckley,  and  Gibbs.  In  1884  Cope  reported  them 
abundant  throughout  the  Cascade  Range  and  said  fresh  tracks  were 
seen  daily.  In  1896  Merriam,  Preble,  and  the  writer  found  tracks 
common  along  the  Cascades.  In  1910  reports  from  the  Forest  Serv- 
ice gave  them  as  common  on  most  of  the  national  forests  in  western 
Oregon,  and  the  supervisor  estimated  250  cougars  in  the  Crater  Lake 
National  Forest.  In  1908  the  Forest  Service  reported  14  killed  on 
the  Fremont  National  Forest.  In  recent  years  better  statistics  have 
shown  more  nearly  the  actual  abundance  of  these  animals.  Records 
show  that  for  the  period  from  October  1,  1913,  to  December  31, 
1914,  bounties  were  paid  on  269  mountain  lions  in  Oregon,  the  high- 
est number  from  one  county  being  85  from  Douglas  County.    Of  the 

remainder  on  which 
bounty  was  paid,  60  were 
killed  in  Curry  County, 
28  in  Jackson  County,  24 
in  Lane  County,  18  in 
Coos  County,  11  in  Jose- 
phine County,  10  in  Linn 
County,  and  1  to  5  in  14 
other  counties.  The  total 
amount  of  bounty  paid  on 
these  animals  for  that 
period  was  $4,035.  (Oreg. 
Sportsman,  3:  40,  1915.) 
In  the  fiscal  year  1930 
Jewett  reported  17  cou- 
gars killed  by  Biological 
Survey  hunters  in  Ore- 
gon, where  they  had  been 
reported  killing  stock  or  game.  While  the  number  is  insignificant,  it 
shows  a  marked  decrease  in  these  big  cats  during  recent  years  and 
that  their  destruction  of  livestock  and  game  is  being  well  curbed. 

General  habits. — Few  animals  are  more  stealth}^  and  secretive  than 
mountain  lions  as  they  hunt  through  the  shady  forests  and  dense 
undergrowth  or  lie  in  wait  near  the  deer  trails  for  their  prey.  Soft- 
footed  and  silent  they  sneak  away  at  the  approach  of  hunters  and 
are  rarely  seen  even  by  those  much  in  the  woods  and  accustomed  to 
catching  every  motion  and  sound  of  the  forest.  While  largely  noc- 
turnal in  their  hunting  they  also  under  stress  of  hunger  or  necessity 
hunt  in  broad  daylight  and  apparently  can  see  equally  well  in  day- 
light or  the  darkest  night.  They  are  great  wanderers  and  except  in 
the  breeding  season  while  the  young  are  small  rarely  remain  for 
long  in  one  locality.  For  this  reason  they  are  not  easily  trapped, 
especially  where  their  game  is  abundant  and  easily  captured.  They 
are  generally  hunted  most  successfully  with  dogs.  Their  lack  of 
fighting  courage  is  strikingly  shown  by  the  ability  of  any  little  cur 
to  drive  one  up  a  tree.  In  rare  cases  a  lion  will  refuse  to  tree  for 
a  considerable  time  and  will  fight  off  even  a  pack  of  hounds  and  keep 
running  from  place  to  place  as  it  is  overtaken.  The  animals  are 
swift  but  not  long-winded  runners  and  rarely  pursue  their  game  if 
it  cannot  be  captured  with  a  few  quick  bounds.     Though  usually 


Figure  59. — Range  of  two  forms  of  mountain  lions 
in  Oregon  :  1,  Felis  concolor  oregonensis ;  2,  F.  c. 
hippolesten. 
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cowardly  before  man  and  dogs  they  are  bold  in  attacking  large  game 
animals.  Apparently  no  choice  is  made  between  small  or  large  deer 
or  those  with  or  without  horns,  and  they  are  known  to  attack  and 
kill  a  large  bull  elk  or  the  largest  horse  if  other  game  is  not  avail- 
able. They  rarely  attack  full-grown  cattle,  however,  but  will  kill 
calves  and  yearlings  without  hesitation. 

Voice. — That  much-discussed  subject,  the  "  scream  "  of  the  moun- 
tain lion,  is  a  delicate  one  because  of  some  confusion  in  the  inter- 
pretation of  the  scream.  Generally  the  animals  are  silent,  but  they 
are  by  no  means  without  vocal  powers.  When  treed  or  cornered 
they  have  a  repelling  growl  and  snarl  and  hiss,  and  at  times  when 
they  are  free  and  alone  they  utter  a  loud  call  or  cry  that  suggests 
a  fair  compromise  between  the  caterwaul  of  a  tomcat  and  the  roar 
of  a  lion.  It  is  heavy  and  prolonged,  slightly  rising  and  falling  and 
fairly  well  indicated  by  the  letters  o-o-W-O-U-H-u-u.  On  two  occa- 
sions, in  the  woods,  on  dark  nights  the  writer  has  heard  this  cry 
repeated  several  times  at  frequent  intervals,  and  once  from  a  cage 
in  a  zoological  park.  There  was  no  mistaking  its  catlike  quality  in 
any  of  these  cases,  but  it  could  hardly  be  called  a  scream.  Still,  if 
the  animals  have  the  vocal  range  of  some  other  felines,  it  is  not 
improbable  that  they  make  sounds  that  could  be  called  screams. 
The  most  common  mistake  in  regard  to  mountain  lions  is  in  attribut- 
ing to  them  the  shrill  "  woman-in-agony  scream"  of  the  full-grown 
young  of  the  great  horned  owl,  which  is  often  heard,  and  when  close 
on  a  dark  night  is  fully  as  terrifying  as  any  sound  a  real  mountain 
lion  could  possibly  produce. 

Breeding  habits. — Mountain  lions  usually  have  from  2  to  6  young, 
4  being  the  common  number.  The  period  of  gestation  is  about  3 
months,  and  the  young  are  born  irregularly  from  April  to  August, 
and  by  the  following  autumn  may  be  half -grown  cubs  able  to  travel 
with  the  mother  and  eat  a  large  share  of  the  venison  killed.  By  the 
following  spring  they  are  generally  large  enough  to  kill  game  and 
to  take  care  of  themselves  under  favorable  circumstances.  Whether 
they  breed  when  a  year  old  seems  not  to  be  known,  but  it  is  doubted 
that  they  do.  The  male  assumes  no  family  duties  or  responsibility 
after  the  young  are  born  and  is  rarely  found  in  company  with  the 
female  except  at  the  brief  mating  time  late  in  winter  or  early  in 
spring. 

Food  habits. — So  far  as  is  known,  mountain  lions  live  entirely  on 
meat  and  almost  entirely  on  game  that  they  kill.  Occasionally  one 
will  return  to  its  kill  for  a  second  meal,  but  in  a  country  of  abundant 
game  another  animal  is  usually  selected  for  the  next  meal.  A  mother 
and  3  or  4  well-grown  young  of  the  year  will  fairly  well  pick  the 
bones  of  a  deer  at  one  sitting,  and  during  the  time  when  the  young 
are  following  the  mother  game  is  killed  almost  daily.  Just  how 
often  it  is  necessary  for  them  to  eat  is  not  known,  but  evidently  they 
can  go  for  several  days  without  eating  and  lose  no  flesh.  Generally 
they  are  lean  and  muscular;  but  sometimes  the  immature  animals, 
especially  in  a  good  game  country,  will  be  found  with  considerable 
excess  fat  under  the  skin.  They  do  not  hibernate  and  require  food 
more  or  less  regularly  throughout  the  year. 

Economic  status. — No  other  predatory  animal,  unless  it  be  the  wolf, 
compares  in  its  destruction  of  game  and  livestock  with  the  mountain 
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lion.  The  estimate  that  has  been  sometimes  made  of  50  deer  a  year 
to  each  mountain  lion  is  undoubtedly  far  too  small  except  in  a 
country  where  deer  are  scarce  and  it  is  necessary  for  the  animals  to 
consume  each  kill  entirely  and  help  out  its  menu  with  stock  and  small 
game.  A  hundred  deer  a  year  to  each  lion  would  seem  more  nearly 
the  probable  destruction  of  these  game  animals.  If  deer  are  abundant 
domestic  stock  is  usually  not  seriously  molested,  except  colts,  which 
are  often  killed  in  preference  to  deer.  Calves,  pigs,  and  sheep  are 
taken  wherever  they  are  available,  and  in  a  district  where  game  is 
scarce  and  domestic  stock  is  common  the  financial  losses  caused  by 
even  a  few  mountain  lions  are  intolerable.  For  this  reason  it  has 
been  found  good  economy  to  employ  experienced  mountain-lion 
trappers  and  hunters  to  destroy  as  many  of  the  animals  as  possible. 
At  the  present  time  the  mountain  lions  have  been  so  reduced  over 
most  of  Oregon  that  they  are  no  longer  a  serious  menace  to  livestock 
industries. 

Generally  the  cougars  are  cowardly  and  much  afraid  of  man,  but 
there  are  many  authentic  cases  of  their  voluntarily  attacking  men 
and  children.  A  man  was  attacked  by  one  in  1883  near  Mount  Hood 
(Anonymous,  1884,  p.  1161).^ 

The  Oregon  Sportsman  gives  credence  to  an  account  of  one  that 
attacked  a  little  girl  in  Curry  County  and  was  killed  as  it  sprang 
at  her  mother,  who  had  come  to  the  rescue  (Oreg.  Sportsman  4:  61, 
1916). 

More  recently,  in  December  1924,  a  13-year-old  boy  was  killed  and 
partly  eaten  by  a  mountain  lion  in  Okanogan  County,  Wash.,  and  the 
factsfully  verified  and  widely  published  at  the  time  (Finley,  1925). 

FELIS  CONCOLOR  HIPPOLESTBS  Merkiam 

Rocky  Mountain  Cougar  ;  Mountain  Lion  ;  Panther  ;  To-qua-to-hoo-oo  of  the 

Piute 

Felis  hippolestes  Merriam,  Biol.  Soc.  Wash.  Proc.  11:  219,  1897. 

Type.— -Collected  in  Wind  River  Mountains,  Fremont  County,  Wyo.,  by  John 
Burlingame,  November  1892. 

General  characters. — Largest  of  the  cougar  group;  dull  tawny  with  less 
black  above  and  more  white  below  than  in  oregonensis.  Upper  parts,  including 
top  of  tail,  dull  tawny ;  tip  of  tail,  back  of  ears,  and  spot  on  each  side  of  nose, 
black;  lower  parts  whitish  on  chin,  breast,  and  back  part  of  belly,  the  tawny 
reaching  across  throat  and  sometimes  middle  of  belly. 

Measurements. — A  large  male  measured  in  Colorado  by  Theodore  Roosevelt 
was  8  feet  from  tip  of  nose  to  tip  of  tail,  and  weighed  227  pounds,  and  a  large 
female  measured  6  feet  9  inches  and  weighed  124  pounds. 

Distrihution  and  Tmbitat. — These  large,  dull-colored  mountain 
lions  range  over  the  Rocky  Mountain  region  from  northern  New 
Mexico  to  Montana  and  western  Idaho,  and  probably  over  eastern 
Oregon,  although  there  are  no  specimens  from  the  State  east  of  the 
Cascades  (fig.  59).  Hunter's  skins  seen  in  the  Blue  Mountains  were 
certainly  not  of  the  dark  west-coast  form.  There  are  records  from 
many  localities  in  the  Blue  Mountains  and  from  the  Steens  and 
Mahogany  Mountains,  but  apparently  none  from  the  open-plains 
country.  The  animals  inhabit  mainly  forested  country  or  canyons 
and  cliffs  where  there  is  cover  and  concealment  for  them  as  well  as 
for  the  large  game  animals  on  which  they  feed. 
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A,  Oregon  bobcat  in  Olympic  Mountains  (photograph  by  O.  J.  Murie);  B,  Oregon  mountain  lion  killed 
in  Lane  County  by  C.  A.  Bartell— 1  of  the  4  young,  inset  in  corner. 


1936]  MAMMALS    OF    OREGON  265 

On  September  1,  1834,  J.  K.  Townsend  in  his  camp  in  the  Blue 
Mountains  of  Oregon  heard  "  as  we  thought,  a  loud  halloo,  several 
times  repeated  and  in  a  tone  like  that  of  a  man  in  great  distress." 
Early  next  morning  a  large  panther  was  seen  prowling  about  camp 
and  the  hallooing  of  last  night  was  explained.  The  panther  is  said 
to  inhabit  these  mountains  in  considerable  numbers  and  has  not  in- 
frequently been  known  to  kill  the  horses  of  a  camping  party.  It  has 
seldom  the  temerity  to  attack  a  man  unless  sorely  pressed  by  hunger 
or  infuriated  by  wounds  (1839,  p.  11$) . 

In  1896  mountain  lions  were  reported  as  occasionally  met  with 
along  the  canyon  of  the  Grand  Ronde  River.  In  1897  one  was  seen 
freshly  killed  near  the  Wallowa  River,  and  in  the  Wallowa  Moun- 
tains near  Aneroid  Lake,  at  about  7,600  feet  altitude,  Merriam  and 
the  writer  saw  one  walking  leisurely  across  an  open  meadow  in  the 
lodgepole  pines  in  bright  sunlight  in  midafternoon.  The  new 
snow  was  about  5  inches  deep,  and  the  cougar  was  evidently  starting 
out  to  catch  its  supper.  Before  a  shot  could  be  fired  between  the 
trees,  the  animal  had  entered  a  willow  thicket  and  was  not  seen 
again.  Apparently  it  had  slipped  out  through  a  little  gulch  and 
returned  across  its  pursuers'  tracks,  past  their  horses,  and  up  over 
the  mountain  side,  where  the  horses  could  not  go.  The  animal  was 
followed  for  several  miles  on  foot  at  a  rapid  pace,  but  could  not 
be  overtaken,  although  its  tracks  showed  only  a  steady,  long,  swinging 
walk. 

In  1908  Supervisor  H.  Ireland  reported  to  the  Forest  Service  six 
mountain  lions  killed  on  the  Blue  Mountain  National  Forest.  In 
1914  Jewett  reported  one  killed  near  Strawberry  Lake  in  the  moun- 
tains east  of  Prairie  City.  In  1916  a  few  mountain  lions  were  re- 
ported in  the  Steens  Mountains;  H.  H.  Sheldon  saw  fresh  tracks 
in  the  trail  from  Diamond  up  to  the  Kiger  Gorge ;  and  one  of  the 
predatory-animal  trappers  caught  one  in  a  small  trap  from  which 
it  escaped.  In  1917  L.  J.  Goldman  reported  them  as  occurring 
rarely  in  the  Mahogany  Mountains  in  Malheur  County.  In  1920 
G.  G.  Cantwell  reported  them  as  seldom  seen  in  the  Wallowa  coun- 
try, but  one  with  only  3  feet  had  quite  a  reputation  in  the  district 
about  Flora. 

In  the  Wenaha  National  Forest  E.  F.  Averill  in  1916  reported  a 
small  bear  that  had  been  caught  in  a  trap  by  A.  B.  Ballard  killed, 
partly  eaten,  and  buried,  trap  and  all,  under  leaves,  pine  needles, 
and  earth  at  some  distance  from  where  it  was  caught,  evidently  by 
a  mountain  lion. 

FELIS  CATUS  Linnaeus 
House  Cat  ;  Domestic  Gat 

Type  from  Europe  introduced  into  North  America  in  early  days. 

General  characters. — About  half  the  size  or  weight  of  a  bobcat,  with  short 
legs  and  long  tail.  Colors  variable,  black,  white,  gray,  yellow,  spotted,  striped, 
and  mottled.  Too  well  known  to  need  description  and  too  variable  in  color 
and  characters  to  fit  any  description.  Weight  usually  about  6  to  12  pounds 
but  occasionally  up  to  22  pounds. 

Distribution  cmd  habitat. — Found  on  almost  every  ranch  and 
farm  in  Oregon,  as  well  as  in  city  homes  and  in  the  back  yards, 
streets,  and  alleys.    Also  found  commonly  in  forests,  around  fields, 
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and  in  waste  places,  generally  where  there  is  cover  and  protection, 
but  not  in  wide  open  places,  for  here  coyotes  and  bobcats  range 
and  take  especial  delight  in  killing  these  smaller  competitors  in 
their  own  field  of  depredation. 

General  habits. — Tame  cats  are  generally  kept  on  the  theory  that 
they  kill  mice  and  rats,  and  some  of  them  do  to  some  extent.  More 
often,  however,  they  prefer  birds  and  find  it  easier  to  catch  young 
birds  just  out  of  the  nest  than  mice  or  rats.  In  the  woods  and 
fields  they  prey  upon  many  young  game  birds,  such  as  quail,  grouse, 
and  partridge ;  upon  young  squirrels  and  rabbits ;  and,  where  abun- 
dant, they  become  a  serious  menace  to  the  increase  of  small  game. 
Their  depredations  are  mainly  at  night  or  under  cover,  where  they 
are  rarely  seen,  but  there  seems  little  doubt  that  the  half-wild  do- 
mestic cat  is  one  of  the  most  abundant  and  destructive  of  the  preda- 
tory animals  in  the  State.  In  future  years  as  larger  predatory 
species  are  destroyed  the  problem  of  controlling  these  introduced 
felines  will  certainly  become  more  acute,  as  it  has  in  other  older 
States. 

The  menace  of  pet  cats  as  disease  carriers,  especially  among  chil- 
dren, is  becoming  better  understood  than  formerly,  and  this  has  ban- 
ished these  night  prowlers  from  the  family  circle  in  many  homes. 

Control  methods. — The  spread  of  house  cats  into  the  woods  and 
open  country  is  in  large  part  due  to  a  careless  and  unfeeling  system 
of  leaving  pets  to  shift  for  themselves  when  houses  or  camps  are 
abandoned,  or  of  carrying  supernumerary  cats  or  kittens  to  some 
lonely  place  in  the  woods  and  abandoning  them  instead  of  humanely 
ending  their  careers  and  giving  them  decent  burial.  To  the  credit 
of  the  cats  they  are  not  too  far  removed  from  the  wild  state  to  main- 
tain a  successful  existence  in  any  mild  climate  where  birds  and 
small  game  abound,  and  as  they  multiply  rapidly  the  woods  are 
soon  well  stocked  with  them  up  to  the  limit  of  available  food  sup- 
ply. In  Pennsylvania  where  their  destruction  of  useful  birds  and 
small  game  has  been  appreciated  at  its  actual  significance  the  De- 
partment of  Conservation  has  requested  hunters  to  kill  all  cats  found 
in  the  woods  and  report  the  number  killed  with  their  reports  of 
game.  As  a  result  6,000  to  7,000  cats  have  been  reported  destroyed 
in  a  year,  which  in  part  accounts  for  the  relative  abundance  of  small 
game  in  that  State.  The  intelligent  cooperation  of  the  people  of  a 
State  is  all  that  is  necessary  to  control  this  and  many  other  local 
problems. 

It  is  well  to  see  that  pet  cats  are  well  fed  and  cared  for  and 
as  far  as  possible  restrained  from  wandering  at  night  or  hunting 
birds.  A  superabundance  of  kittens  should  be  guarded  against,  and 
preferably  only  emasculated  male  cats  should  be  kept.  When  it  is 
necessary  to  kill  a  tame  cat,  drop  it  into  a  tight  can  or  box  (a  metal 
trash  can  with  tight  cover  is  the  best)  ;  pour  in  an  ounce  of  ether, 
carbon  bisulphide,  or  gasoline ;  and  keep  the  cover  on  tight  for  half 
an  hour-  The  cat  inhales  the  gas  and  becomes  fully  anesthetized, 
goes  to  sleep  in  about  1  minute,  and  by  being  kept  in  the  gas  for  a 
long  time  never  wakes  up.  With  carbon  bisulphide  or  gasoline  gas 
it  will  usually  not  revive  after  the  first  10  or  15  minutes.  A  blow  on 
the  head  while  the  animal  is  totally  unconscious  will  save  time  in 
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waiting  for  the  fatal  results  of  the  anesthetic  and  will  cause  no  pain 
to  the  cat.  Care  must  be  taken  with  any  of  these  gases  not  to  use 
them  near  a  fire  or  light  as  they  are  highly  explosive. 


LYNX    RUFUS    UINTA    Merbiam 
Rocky  Mountain  Bobcat  ;  Too-hoo-oo  of  the  Piute  at  Burns 

Lynx  uinta  Merriam,  Biol.  Soc.  Wash.  Proc.  15 :  71,  1902. 

Type. — Collected  at  Bridger's  Pass  (18  miles  southwest  of  Rawlins),  Wyo., 
by  Vernon  Bailey,  May  11,  1890. 

General  characters. — A  large,  long-legged,  short-tailed  cat  with  small  feet, 
erect,  slightly  tufted  ears,  conspicuous  side  whiskers  or  throat  ruff,  skull  short, 
wide,  and  high.  Perhaps  the  largest  of  all  the  bobcats,  skull  large,  heavily 
crested,  and  with  narrow  rostrum,  colors  pale,  considerably  paler  than  pallescens. 
In  winter  pelage,  upper  parts  light  tawny  or  rich  buff,  heavily  frosted  with 
white-tipped  outer  hairs,  obscurely  mottled  with  brown  or  dusky  spots,  and  often 
striped  along  center  of  back  with  blackish ;  face  striped  and  lined  with  black 
and  white ;  back  of  ears  black  with  large  gray  central  spot ;  lower  parts  white, 
heavily  spotted  with  black  and  buffy  throat  band ;  tail  tawny  above  with 
one  wide  subterminal  crossbar  of  black  and  2  or  3  narrow  crossbars  of  brown 
back  of  it ;  tip  and  lower  surface  white.  Summer  pelage  light  tawny  above 
without  gray  frosting.  Young  at  first  finely  spotted  and  striped  with  dusky  or 
blackish. 

Measurements. — Of  type,  large  adult  male :  Total  length,  1,030  mm ;  tail,  195 ; 
foot,  200;  ear  (dry),  60;  ear  tuft,  25;  whiskers,  60.  Skull:  Basal  length,  114; 
zygomatic  breadth,  94.  Weight  of  type  31^  pounds.  An  old  male  at  Baker, 
Oreg.,  after  remaining  2  days  in  a  trap,  being  shot  and  bleeding  profusely, 
weighed  271/i>  pounds ;  normally  it  probably  weighed  30  pounds. 

Distribution  and  habitat. — These  large,  light-colored  bobcats  fill 
the  Transition  Zone  area  of  the  Rocky  Mountain  region  west  to  the 
east  base  of  the  Cascades  and  north  into  southern  Alberta  and  south- 
eastern British  Columbia. 
In  Oregon  they  cover  all 
the  sagebrush  country 
east  of  the  Cascade  Range 
in  both  Transition  and 
Upper  Sonoran  Zones 
(fig.  60).  Their  greatest 
abundance  is  along  the 
numerous  lava-rock  cliffs 
and  canyons,  the  rimrock 
country  so  generally  dis- 
tributed over  eastern 
Oregon. 

General  habits. — In  the 
open  sagebrush  country 
where  they  abound  these 
big  bobcats  find  safe  and 
comfortable  homes  in 
caves  and  caverns  of  the  broken  lavas.  From  these  strongholds  the 
cats  at  night  prowl  in  the  gray  sagebrush,  which  they  match  so  per- 
fectly in  color  as  to  be  almost  invisible,  even  by  daylight,  and  hunt 
for  such  small  game  as  mice,  gophers,  kangaroo  rats,  rabbits,  and 
grouse.  Also  along  the  shelves  and  walls  of  the  cliffs  and  canyons 
they  catch  wood  rats  and  other  small  rodents  or  slip  through  the 
tules  and  tall  vegetation  of  the  lake  shores  in  search  of  game  birds 
and  smaller  prey.    The  whole  surface  of  the  country  is  covered  and 


Figure  60. — Range  of  three  forms  of  bobcats  in  Ore- 
gon :  1,  Lynx  rufus  fasciatus ;  2.  L.  r.  pallescens; 
3,  L.  r.  uinta.     Type  localities  circled. 
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combed  for  their  food  supply  which  often  includes  sheep,  deer,  and 
antelope,  where  such  game  is  to  be  found.  They  hunt  mainly  at 
night  and  are  silent  and  little  noticed,  even  where  they  are  as 
numerous  as  the  more  conspicuous  coyotes. 

Breeding  habits. — Four  seems  to  be  the  usual  number  of  young  to 
a  litter,  but  sometimes  there  are  only  2  or  3,  and  again  5  or  6,  born 
generally  in  May  or  June  in  dark  caverns  of  the  cliffs. 

Food  habits. — In  the  examination  of  200  stomachs  of  bobcats  from 
eastern  Oregon  by  the  Biological  Survey  predatory-animal  hunters, 
95  contained  rabbits  of  the  4  common  species;  27  contained  sheep 
meat;  23,  sage  hens;  13,  mice  of  various  species;  12,  ground  squirrels; 
8,  pine  squirrels ;  3,  deer  meat ;  3,  wood  rats ;  1,  woodchuck ;  1,  chip- 
munk, 3,  quail;  3,  small  birds;  2,  pheasants;  and  1,  sharp-tailed 
grouse.  Seven  others  contained  bird  feathers  and  1  grasshopper. 
This  gives  only  a  part  of  their  food,  however,  as  they  are  known  to 
take  pocket  gophers,  kangaroo  rats,  and  practically  every  rodent  of 
the  region,  besides  any  kind  of  poultry  whenever  it  can  be  obtained. 
One  of  the  common  complaints  is  that  they  kill  all  of  the  domestic 
cats  introduced  at  some  of  the  isolated  ranches,  and  it  has  been  gener- 
ally observed  that  these  Old  World  cats  do  not  thrive  where  coyotes 
and  bobcats  occur. 

Economic  status. — Next  to  the  coyote  these  big  cats  are  the  great- 
est menace  to  the  sheep  herds  of  eastern  Oregon,  and  their  destruc- 
tion of  poultry  and  game  birds  and  mammals  makes  it  necessary  to 
wage  constant  warfare  against  them.  On  the  other  hand  they  serve 
as  an  important  check  on  overabundance  of  rodents  and  wandering 
house  cats,  so  that  total  extermination  is  not  desirable,  even  if  it  were 
possible.  Their  fur  value  serves  in  part  to  limit  their  abundance, 
but  in  the  sheep  and  ranch  country  it  is  necessary  to  reduce  their 
numbers  further  by  employing  expert  hunters  and  trappers. 

From  October  1,  1913,  to  December  31,  1914,  bounties  of  $1  each 
were  paid  by  the  State  on  5,425  bobcats:  1,039,  from  Harney  County; 
595,  from  Malheur  County ;  452,  from  Lake  County ;  409,  from  Crook 
County;  182,  from  Grant  County;  144,  from  Wallowa  County;  104, 
from  Baker  County;  and  smaller  numbers  from  other  counties  in 
eastern  Oregon.  These  were  additional  to  those  taken  by  the  Biolo- 
gical Survey  and  State  hunters  and  represent  but  a  part  of  those 
killed  by  private  individuals.  State  bounties  were  then  discontinued, 
and  control  of  predatory  animals  has  since  been  carried  on  by  expert 
hunters  and  trappers  employed  by  the  State  and  the  Bureau  of  Bio- 
logical Survey.  The  410  bobcats  taken  by  Biological  Survey  hunters 
in  the  fiscal  year  ended  June  30,  1930,  would  indicate  sufficient  re- 
duction in  numbers  to  obviate  any  serious  losses  to  game,  livestock, 
or  poultry. 

LYNX  RUFUS  PALLESCENS  Mekriam 

Cascade  Bobcat;  Wal-kot-ska  of  the  Klamath  (C.  H.M.);  Epqua  of  the  Wasco 

Lynx  fasciatus  pallescens  Merriam,  North  Amer.  Fauna  No.  16,  p.  104,  1899. 

Type. — Collected  at  Trout  Lake,  south  base  of  Mount  Adams,  Wash.,  by  D.  N. 
Kaegi,  January  10,  1895. 

General  characters. — Size  and  skull  as  in  Lynx  rufiis  fasciatus  but  general 
coloration  paler,  with  less  black  on  face,  ears,  and  tail.  Winter  pelage,  upper 
parts  frosted  with  long  white  tips  of  outer  hairs  over  pale  tawny,  faintly  dappled 
with  dusky  and  brown  spots,  striped  and  spotted  along  middle  of  back  with 
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black ;  stripes  above  and  below  eyes  and  spot  on  back  of  each  ear  whitish ;  lower 
parts,  except  buffy  band  across  throat,  whitisb,  heavily  spotted,  and  blotched 
with  black  or  dusky;  legs  tawny,  thickly  spotted  and  specked;  tail  brownish 
above  with  1  or  2  narrow  and  1  wide  subterminal  bars  of  black ;  tip  and  lower 
surface  white.  Summer  pelage  more  reddish  and  less  gray.  Young,  finely 
spotted  and  striped. 

Measurements. — Of  type,  well-made  skin  of  adult  male :  Total  length,  930  mm ; 
tail,  130;  foot,  170;  ear,  50.  Shelton  in  his  field  report  gives  the  weight  of 
a  large  male  as  22  pounds  12  ounces,  and  another  male  as  23  pounds. 

Distribution  and  habitat. — This  mountain  bobcat  is  a  transition 
form,  ranging  between  typical  fasciatus  and  uinta,  and  occupying 
both  slopes  of  the  Cascades  from  southern  Oregon  north  to  British 
Columbia  (fig.  60).  The  specimens  from  the  yellow  pine  forest 
country  seem  to  be  most  nearly  typical.  They  are  rarely  found  in 
the  spruce  and  fir  country  of  the  Canadian  Zone  summit  of  the  range. 

General  habits. — Only  as  their  type  of  range  differs  from  that  of 
the  more  western  and  more  eastern  forms  of  the  bobcat  do  these  inter- 
mediate animals  differ  in  habits  from  the  other  Oregon  subspecies. 
Generally  they  find  abundance  of  lava-rock  cliffs  and  caverns  for 
homes  and  strongholds,  and  do  part  of  their  hunting  in  the  forest 
and  part  in  the  open.  Rabbits,  squirrels,  chipmunks,  gophers,  moun- 
tain beavers,  small  birds,  game  birds,  and  deer  are  their  regular 
prey,  while  the  sheep  herds  that  come  into  the  mountains  in  summer 
suffer  from  their  depredations. 

LYNX  RUFUS  FASCIATUS  Rafinesque 
Oregon  Bobcat  ;  Northwest  Coast  Bobcat 

Lynx  fasciatus  Rafinesque,  Amer.  Monthly  Mag.  2 :  46,  1817. 

Type  locality. — "  Northwest  Coast ",  based  on  Lewis  and  Clark's  description  of 
specimens  obtained  near  the  mouth  of  the  Columbia,  on  "Netul"  River  (now 
Lewis  and  Clark  River)  near  Astoria,  December  13,  1805. 

General  characters. — A  large,  long-legged,  short-tailed  cat  with  small  feet, 
erect,  slightly  tufted  ears,  conspicuous  side  whiskers  or  throat  ruff,  and  dark 
rich  coloration  (pi.  40,  A).  Skull  short  and  wide  with  wide  muzzle  and  heavy 
dentition.  Winter  coat,  upper  parts  dark  rich  tawny  or  hazel  brown,  finely 
speckled  with  darker  or  blackish,  obscurely  striped  with  black  on  face  and 
crown  and  sometimes  along  nape  and  back ;  sides  and  legs  more  or  less  frosted 
with  white-tipped  hairs ;  top  of  tail  rusty  brown  with  2  narrow  and  1  broad 
subterminal  bar  of  black,  extreme  tip  and  lower  surface  of  tail  white;  chin, 
breast,  and  back  of  belly  wbitish ;  throat  and  middle  of  belly  light  tawny ; 
whole  lower  parts  and  inside  of  legs  coarsely  spotted  with  black.  Summer  fur 
thin  and  harsh  and  more  reddish  brown.  Young  at  birth  finely  striped  and 
blotched  above,  coarsely  spotted  on  sides  and  belly  and  striped  on  throat  and 
cheeks. 

Measurements. — Large  male  from  Blue  River,  Oreg.,  measured  by  hunter: 
Total  length,  915  mm;  tail,  178;  foot,  203;  ear  (dry),  63;  tassel,  15;  side 
whiskers,  65;  in  inches,  length,  36;  tail,  7;  foot,  8.  A  well-made  skin  of  male 
from  Estacada  measures  36 ;  6 ;  7  inches.  Weight  of  large  males  said  to  be 
from  20  to  23  pounds. 

Distribution  and  habitat. — This  most  richly  colored  of  all  our 
bobcats  occupies  the  humid  and  heavily  forested  area  west  of  the 
Cascade  Mountains  from  southern  Oregon  and  northwestern  Cali- 
fornia to  southern  British  Columbia  (fig.  60).  It  is  mainly  a  forest 
dweller,  living  and  hunting  under  the  deep  shade  of  tall  timber,  or 
in  the  dense  tangle  of  west-coast  chaparral. 

General  habits. — While  largely  nocturnal  in  habits,  these  cats  oc- 
casionally hunt  in  the  daytime.     On  a  clear  day  in  midafternoon 
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one  was  surprised  eating  a  rabbit  on  the  side  of  Mount  Chintimini, 
but  the  cat  disappeared  so  suddenly  that  it  left  the  warm  and  bleed- 
ing rabbit  in  the  trail.  Owing  to  the  dense  cover,  their  highly  con- 
cealing coloration,  and  secretive  habits,  they  are  rarely  seen  alive 
except  when  treed  by  dogs  or  caught  in  traps.  Their  tracks  are 
occasionally  seen  in  trails  or  on  sandy  beaches,  and  the  fur  of  a 
rabbit  or  feathers  of  a  bird  often  show  where  they  have  dined  in  the 
forest.  They  are  primarily  hunters  of  small  game,  from  mice  and 
small  birds  to  rabbits  and  game  birds,  but  do  not  hesitate  to  kill 
sheep  and  deer  when  hunger  demands  and  opportunity  offers.  They 
climb  trees  readily  and  quickly  take  refuge  in  the  tops  when  chased 
by  dogs.  Only  when  trapped  or  cornered  will  they  fight,  and  while 
no  match  for' a  good-sized  hunting  dog  they  will  severely  punish 
with  teeth  and  claws  any  dog  so  rash  as  to  attack  them. 

Breeding  habits. — The  young,  as  shown  by  examination  of  preg- 
nant females  caught  in  spring,  range  in  number  from  3  to  6,  and 
are  generally  born  in  April  or  May.  They  are  kept  in  hollow  logs, 
trees,  or  among  the  rocks  until  old  enough  to  follow  the  mother  and 
take  part  in  the  hunt.  The  male  apparently  assumes  no  responsi- 
bility in  the  family  affairs. 

Food  habits. — Stomachs  examined  by  predatory-animal  hunters 
have  been  found  to  contain  remains  of  red  squirrels,  gray  squirrels, 
snowshoe  rabbits,  brush  rabbits,  deer,  sheep,  and  blue  grouse.  The 
bobcats'  droppings  along  the  trails  often  contain  mouse  hair,  bones 
of  gophers,  Aplodontia,  and  feathers  of  birds.  Generally  the 
animals  are  able  to  catch  plenty  of  game,  which  they  prefer  fresh 
and  warm,  but  at  times  they  will  eat  cold  meat  when  used  as  trap 
bait.  More  often  they  are  attracted  to  traps  by  tufts  of  rabbit  or 
squirrel  fur,  or  by  bird  feathers  hung  above  or  scattered  about  the 
traps. 

Economic  status. — Besides  the  sheep  and  poultry  killed  by  these 
invisible  prowlers,  the  small  game  suffers  severely  wherever  they  are 
numerous,  and  they  occasionally  kill  even  deer,  especially  fawns. 
The  extent  of  damage  depends  on  their  abundance,  which  is  best 
shown  by  State  records.  From  October  1,  1913,  to  December  31, 
1914,  a  $1  bounty  each  was  paid  on  5,425  bobcats ;  these  included  327 
in  Douglas  County,  271  in  Coos  County,  269  in  Jackson  County,  258 
in  Lane  County,  139  in  Lincoln  County,  121  in  Clatsop  County,  111 
in  Josephine  County,  101  in  Clackamas  County,  97  in  Tillamook 
County,  86  in  Columbia  County,  78  in  Linn  County,  68  in  Curry 
County,  38  in  Washington  County,  21  in  Yamhill  County,  20  in 
Multnomah  County,  and  19  in  Benton  County  (Oreg.  Sportsman  3 
(2):  40,  1915).  _ 

The  destruction  of  mice,  pocket  gophers,  chipmunks,  ground 
squirrels,  and  mountain  beavers  affords  an  important  check  on  over- 
abundance of  these  rodents,  while  the  fur  value  of  the  bobcat  skins 
taken  each  year  by  hunters  and  trappers  brings  considerable  money 
into  the  State.  When  the  high  prices  of  fur  have  prevailed  the  re- 
duction of  these,  as  other  fur-bearing  animals,  has  been  evident,  but 
during  low  prices  they  increase  and  in  areas  where  sheep  are  raised 
and  there  is  relatively  little  trapping,  it  has  been  necessary  to  keep 
hunters  employed  all  the  year  to  reduce  the  number  of  such  preda- 


1936] 


MAMMALS    OF    OREGON 


271 


tory  animals.  During  the  year  1929,  the  Biological  Survey  and 
State  hunters  turned  in  skins  of  410  bobcats  from  the  State.  This 
was  in   addition  to  those   taken  by   private   parties. 

LYNX   CANADENSIS   CANADENSIS   Kerr 
Canada  Lynx: 

Lynx  canadensis  Kerr,  Animal  Kingdom,  1 :  157,  1792. 

Type  locality. — Eastern  Canada. 

General  characters. — Size  about  as  the  bobcat,  but  with  much  larger  feet, 
longer  legs,  shorter  tails,  longer  ear  tassels,  longer  side  whiskers,  and  longer 
fur,  giving  them  in  winter  the  appearance  of  a  much  larger  animal.  Skull  wider 
interorbitally  than  that  of  the  bobcat,  with  heavier  dentition,  smaller  audital 
bullae,  and  U-shaped  instead  of  W -shaped  interpterygoid  fossa. 

Winter  pelage,  upper  parts  light  frosted  gray,  the  buffy  brown  underfill- 
being  almost  concealed  by  the  white  tips  of  the  long,  soft  outer  hairs ;  back  of 
inner  edges  of  ears,  ear  tassels,  tufts  in  side  whiskers,  and  whole  tip  of  tail 
black ;  lower  parts,  legs,  and  feet  light  buffy  gray,  with  generally  little  trace 
of  spotting.  Summer  pelage,  upper  parts  dark  brownish  gray  with  dusky  line 
along  back ;  ear  tips  and  tassels,  tufts  in  side  whiskers  and  tip  of  tail  black ; 
legs  and  tail  yellowish  gray ;  lower  parts  buffy  gray  to  soiled  whitish,  faintly 
spotted  along  sides  with  dusky.  Young  more  yellowish  and  more  spotted  and 
striped  than  adults. 

Measurements. — Of  large  male :  Total  length,  954  mm  ;  tail,  100 ;  foot,  203 ; 
ear,  (dry),  60;  tassel  in  winter,  60;  whiskers  in  winter,  100.  Skull  of  adult 
male:    Basal  length,  110;  zygomatic  breadth,  94.     Largest  weight  28  pounds. 

Distribution  and  habitat. — The  Canada  lynx  is  scarce  in  Oregon, 
but  specimens  have  been  taken  at  Fort  Klamath,  Bend,  North  Fork 
John  Day  River,  near  Pendleton,  at  Granite  in  Grant  County  and  on 
Kiger  Creek  in  the  Steens 
Mountains  (fig.  61). 
There  are  also  a  couple 
of  records  for  northern 
Nevada,  which  seems  to 
be  the  southern  limit  of 
this  boreal  species  in  the 
Great  Basin  country. 
There  are  several  verbal 
reports  of  their  occur- 
rence west  of  the  Cas- 
cades in  Oregon,  but  these 
are  unsupported  by  speci- 
mens. The  general  range 
of  the  species  is  across 
boreal  North  America 
and  south  in  the  moun- 
tains to  Pennsylvania  and  Colorado.  Subspecies  have  been  described 
from  Labrador  and  Alaska,  but  the  characters  remain  surprisingly 
constant  over  an  enormous  area,  perhaps  due  to  the  wandering 
habits  of  the  animals.  Primarily  they  belong  to  Canadian  and 
Hudsonian  Zones,  but  in  times  of  scarcity  of  food,  they  wander  long 
distances  into  lower  zones.  The  Cascades  and  Blue  Mountains  are 
probably  their  real  home,  and  other  records  are  of  wanderers  from 
these  boreal  areas. 

General  habits. — Peculiarly  adapted  to  life  in  the  forest  and  to 
cold  weather  and  deep  snows,  these  big-footed  cats  remain  in  the 


Figure  61. — Range  of  the  Canada  lynx,  Lynx  cana- 
densis   canadensis,   in    Oregon. 
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forests  as  long  as  snowshoe  rabbits  and  grouse  are  sufficiently  abun- 
dant to  furnish  them  food.  Hunting  by  stealth,  soft  footed,  silent, 
and  invisible,  they  pounce  upon  their  prey  or  wait  by  the  trails  until 
game  comes  their  way.  If  the  game  proves  undesirable  or  a  man 
appears,  they  vanish  like  ghosts,  and  many  hunters  who  have  been 
for  years  in  their  country  have  never  seen  one  alive  except  one 
trapped  or  treed  by  dogs.  Their  shadowy-brown  summer  coats  and 
frosty  gray  winter  coats  afford  remarkably  perfect  concealing  colora- 
tion at  all  seasons,  a  protection  they  certainly  do  not  need  except  in 
stalking  their  prey.  In  the  presence  of  man  they  are  usually  as 
timid  as  rabbits,  but  there  are  records  of  their  attacking  man  when 
desperate  with  hunger. 

Food  habits. — Generally  their  food  consists  of  snowshoe  rabbits, 
grouse,  and  such  other  small  game  as  they  can  capture,  but  in 
Alaska  Charles  Sheldon  found  them  killing  mountain  sheep  in 
winter,  and  there  is  good  reason  to  suspect  them  of  killing  deer  and 
other  large  game  animals  when  opportunity  offers.  Although  the 
lynx  is  a  valuable  fur  animal,  yielding  a  light,  fluffy  fur  of  un- 
usual beauty  and  value,  it  is  perhaps  fortunate  that  it  is  not  more 
abundant  in  the  State. 

Family  CANIDAE:  Wolves,  Foxes,  and  Dogs 

CANIS   LYCAON   GIGAS    (Townsend) 

Northwestern  Timber  Wolf  ;  Gray  Wolf  ;  Black  Wolf  ;  Eskilox  of  the  Wasco 

Lupus  gigas  Townsend,  Jour.  Acad.  Nat.  Sei.  Phila.  2 :  75,  1850. 

Type. — Collected  near  Fort  Vancouver,  Wash.,  by  J.  K.  Townsend,  December 
19,  1835. 

General  characters. — Larger  than  the  eastern  timber  wolf,  colors  generally 
darker  and  richer.  Size  about  as  in  nubilus  of  the  Great  Plains  but  much 
darker.  Pelage  long  and  dense  in  winter,  thin  and  coarse  with  little  fur  in 
summer ;  a  long  coarse  mane  on  back  of  neck,  a  triangular  cape  over  shoulders, 
and  narrow  glandular  line  of  bristles  on  top  of  tail  near  base.  Normal  winter 
coat  dull  ochraceous,  heavily  clouded  over  back  and  tail  with  black  tips  of  long 
coarse  hairs;  lower  parts  buffy  ochraceous,  sometimes  whitish  on  throat  and 
back  of  belly ;  legs  and  feet  bright  ochraceous ;  occasionally  black  or  dusky  all 
over.  Summer  colors  much  the  same  or  slightly  darker  and  more  rusty.  Young 
black  at  birth,  paling  later  to  dusky  and  dull  ochraceous. 

Measurements. — Taken  from  well-tanned  skin  from  Estacada,  Oreg. :  Total 
length,  1,610  mm ;  tail,  420 ;  hind  foot,  245 ;  ear,  inside,  94,  from  crown,  84. 
Skull  of  adult  male:  Basal  length,  230;  zygomatic  width,  145.  Skull  of  Town- 
send's  type:  Total  length,  273  [10.70  inches],  greatest  width,  150  [5.90  inches], 
from  Baird.     Weight  probably  about  100  pounds. 

Distribution  and  habitat. — A  few  of  these  large,  dark  gray  wolves 
are  still  found  in  the  timbered  country  west  of  the  Cascades  in  Ore- 
gon, and  locally  northward  to  British  Columbia  and  Alaska  (fig.  62). 
In  recent  years  they  have  been  found  mainly  along  the  west  slope  of 
the  Cascade  Range,  but  before  extensive  white  settlements  were  made 
in  the  State  they  seem  to  have  been  common  in  the  Willamette  Valley 
and  west  to  the  coast.  In  1805  Lewis  and  Clark  reported  them  at 
the  mouth  of  the  Columbia,  and  in  1835  Townsend  secured  the  type 
of  this  subspecies  near  Fort  Vancouver,  just  north  of  the  Columbia 
River.  In  1834  Wyeth  reported  several  killed  along  the  Deschutes 
River,  and  in  1854  Suckley  collected  specimens  near  The  Dalles.  In 
1897  Captain  Applegate  reported  them  as  formerly  common,  but  at 
that  time  extremely  rare  in  the  southern  Cascade  region. 
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From  October  1,  1913,  to  May  10,  1914,  bounty  was  paid  on  30 
wolves  in  Oregon — from  Douglas  County,  10;  Crook  County,  6; 
Clackamas  County,  6 ;  Linn  County,  6 ;  Lane  County,  1,  and  Jackson 
County,  1  (Oreg.  Sportsman  2  (6)  :  19,  1914).  These  records  prob- 
ably represented  at  that  time  the  areas  of  greatest  abundance  of 
wolves  in  the  State,  and  the  high  bounty  of  $25  each  for  timber 
wolves — $20  paid  by  the  State  Game  Commission  added  to  the  reg- 
ular $5  paid  by  the  State — brought  in  an  unusual  number.  As  they 
were  submitted  to  Finley  and  Jewett  for  determination,  the  skins 
were  unquestionably  of  wolves  and  not  coyotes. 

Jewett  reports  one  large  male  wolf  taken  by  Fred  K.  Sankey, 
August  20,  1930,  near  Balm  Mountain  on  the  ITmpqua  National  For- 
est, where  it  had  recently  killed  several  of  Winlock  Hendrick's  sheep. 
The  animal  was  very  old  with  teeth  much  worn.  Another  old  male 
wolf  was  taken  by  Charles 
Anway  on  the  shore  of 
Crescent  Lake  in  Klam- 
ath County,  where  it 
seemed  to  be  the  only 
wolf  ranging  through  the 
previous  winter.  Two 
other  wolves  were  killed 
in  Douglas  County  and  1 
in  Lane  County  during 
1930,  and  1  near  McKen- 
zie  Bridge  in  Lane  Coun- 
ty, January  1,  1931. 

General  habits. — These 
large,  dark-gray  wolves 
are  forest  dwellers  and 
forest  hunters,  rarely  seen 
except  when  caught  in 
traps  and  rarely  caught  except  by  the  most  skillful  trappers.  Usually 
silent,  shy,  and  stealthy,  they  follow  the  game  trails  or  slip  through 
the  deep  shadows  of  the  forest,  disappearing  at  the  first  sign  of 
danger.  The  long  musical  howl  of  the  wolf  cannot  be  mistaken  for 
the  yap-yap  of  the  coyote.  They  are  exceedingly  intelligent  in  recog- 
nizing and  avoiding  danger  and  have  only  man  to  fear,  either  as  a 
competitor  in  the  hunt,  or  as  a  deadly  enemy.  Originally  their  game 
was  the  black-tailed  deer  and  powerful  Roosevelt's  elk,  but  now  it 
is  mainly  deer  and  any  domestic  cattle  or  sheep  that  come  within 
their  reach.  Usually  they  catch  their  prey  by  the  ham  or  flank,  tear- 
ing out  the  flesh  and  sinews,  often  hamstringing  the  larger  animals 
and  rendering  them  helpless  to  be  torn  and  eaten  at  leisure.  Blood- 
thirsty in  their  hunting  methods  and  terribly  destructive  to  game 
and  livestock,  they  are  nevertheless  among  the  most  intelligent  of  our 
native  animals    and  most  difficult  to  trap  or  hunt  successfully. 

Breeding  habits. — The  Oregon  Sportsman  reports  a  female  con- 
taining four  foetuses  taken  near  Estacada  the  last  week  in  March 
and  cites  other  records  of  young  or  mothers  suckling  young  in 
summer,  but  these  give  little  data  regarding  breeding  season.  How- 
ever, there  seems  no  reason  for  supposing  that  the  breeding  habits 
differ  from  the  better-known  gray  wolves  of  the  Great  Plains,  which, 


Figuee  62. — Range  of  the  two  forms  of  the  hig 
wolves  in  Oregon:  1,  Cards  lycaon  gigas;  2,  C.  I. 
nubilus.     Type  locality  circled. 
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when  fully  adult,  usually  have  from  7  to  11  young  at  a  litter  in 
March  or  April,  and  remain  associated  as  a  family,  or  pack,  led  by 
the  old  male  through  summer  and  fall  to  the  beginning  of  the  next 
breeding  season.  The  breeding  dens  are  usually  large  holes  in  banks, 
under  rocks,  log  jams,  or  in  hollow  logs  where  the  little  black  puppies 
are  guarded  with  great  care  until  they  are  large  enough  to  come  out 
and  follow  the  parents  to  the  kill  and  later  to  join  in  the  hunt. 
Ajjparently  the  first  litter  of  young  is  small,  often  only  3  or  4  pups. 
The  male  and  female  mate  for  one  or  more  seasons.  The  male  de- 
votes all  his  time  and  energy  to  protecting,  feeding,  and  leading  his 
family  until  the  young  are  full  grown  and  able  to  kill  their  own 
game. 

Food  habits. — The  wolves  are  hunters,  and,  where  game  is  plentiful 
kill  as  they  need  food  and  usually  more  than  is  eaten.  If  large  game 
is  scarce,  they  will  kill  rabbits  or  any  small  animals,  or  attack  do- 
mestic stock  on  the  range.  Their  diet  is  almost  entirely  meat, 
usually  freshly  killed,  but  in  case  of  hunger  any  old  carcass  that 
can  be  found  will  furnish  a  meal.  Among  the  Olympic  Mountain 
elk  herds,  wolf  droppings  along  the  trails  are  generally  composed 
entirely  of  elk  hair,  while  in  areas  where  there  are  no  elk  and  plenty 
of  deer,  deer  hair  predominates.  Stomachs  examined  by  trappers 
show  deer,  sheep,  and  rabbit  meat,  accompained  by  enough  of  the 
hair  to  readily  identify  the  animals.  Deputy  Game  Warden  Ben  S. 
Patton,  of  Estacada,  caught  an  old  female  wolf  on  the  upper  Clack- 
amas River  on  June  6,  1914.  With  her  family  of  young,  she  had 
eaten  all  the  skinned  body  of  a  recently  killed  bear.  The  old  wolf 
was  caught  in  traps  baited  with  fish  heads  (Oreg.  Sportsman  2  (7)  : 
16,  1914). 

Economic  status. — These  large  wolves  are  so  destructive  that 
neither  game  nor  domestic  stock  can  be  successfully  maintained 
where  they  are  present  in  any  considerable  numbers.  Fortunately, 
however,  they  keep  as  far  as  possible  from  settlements  and  civiliza- 
tion, and  owing  to  this  restricted  range  are  more  easily  controlled 
than  are  the  coyotes.  In  Oregon,  at  the  present  time,  they  are  so 
nearly  under  control  that  their  damage  is  negligible,  but  a  careful 
watch  must  be  maintained  to  keep  them  from  getting  a  fresh  start. 

CANIS   LYCAON  NUBILUS    Say 

Buffalo  Wolf  ;   Gray  Wolf  ;  Plains  Wolf  ;   Lobo  ;   Hohni  of  the  Cheyenne 

(Wied) 

Canis  nubilus  Say,  Long's  Exped.  to  Rocky  Mountains,  v.  1,  p.  169,  1823. 

Type  locality. — Engineer  Cantonment,  near  Blair,  Nebr. 

General  characters. — Larger  than  the  eastern  timber  wolf  with  heavier 
skull  and  paler  coloration.  About  the  same  size  as  gigas,  but  with  longer, 
lighter  skull  and  general  coloration  much  lighter  gray,  some  individuals  be- 
coming almost  white.  In  winter  fur  light  gray  from  the  combination  of  cream- 
colored  underfur  overlain  with  the  black  tips  of  long  outer  hairs ;  back  of  ears 
and  top  of  nose  buffy ;  face  clear  gray ;  feet  and  legs  creamy  white,  nose  pad, 
lips,  and  eyelids  black.  Summer  coat  darker  and  more  yellowish  gray.  Young 
black  at  birth,  soon  fading  to  dusky  and  buffy  gray. 

Measurements. — Adult  male  from  Colfax  County,  N.  Mex.,  measured  in  the 
flesh  by  E.  T.  Seton:  Total  length,  1,575  mm;  tail,  406;  weight,  102  pounds. 
Well-tanned  skin  of  large  male  from  Miles  City,  Mont. :  1,750 ;  400 ;  245 ;  ear, 
95.  Skull  of  large  male  from  Montana :  Basal  length,  230 ;  zygomatic  breadth, 
145.  Skull  of  large  male  from  Fort  Kearney,  Nebr.:  Total  length,  258  (10.15 
inches)  ;  greatest  width,  137  (5.4  inches). 
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Distribution  and  habitat. — These  large,  light-gray  wolves  of  the 
Great  Plains  region  still  extend  westward  into  central  Idaho  and 
supposedly  belong  to  the  form  once  found  with  the  buffalo  in  eastern 
Oregon  (fig.  62).  In  1916  Wm.  F.  Schnabel,  of  Caldwell,  Idaho, 
wrote  to  the  Biological  Survey  that,  about  1889,  "  Old  Chief  Yakima 
Jim  told  me  that  when  he  was  a  boy  there  were  lots  of  wolves  in  the 
Cow  Creek  Lakes  Country  "  in  extreme  eastern  Oregon.  The  age  of 
Yakima  Jim  was  then  supposed  to  be  about  110  years,  which  carries 
the  record  back  to  perhaps  1789,  the  time  when  the  buffalo  were  com- 
mon there.  In  most  of  the  records  of  "  wolves  "  killed  by  trappers 
of  the  early  expeditions  in  eastern  Oregon  no  distinction  was  made 
between  large  wolves  and  coyotes.  In  1854  Suckley  reported  them 
very  numerous  in  Oregon  and  Washington  from  the  Cascades  to  the 
summit  of  the  Rocky  Mountains,  and  especially  in  the  Blue  Mountain 
country.  In  1915  Jewett  reported  a  large  wolf  killed  in  Logan 
Valley,  Grant  County,  near  the  Strawberry  Mountains  in  the  Blue 
Mountain  Plateau,  the  skin  of  which  he  saw.  This  is  the  only  recent 
reliable  record  of  a  wolf  killed  in  that  section. 

On  June  27,  1927,  Elmer  Williams,  one  of  the  Biological  Survey 
predatory-animal  hunters,  trapped  an  old  male  wolf  on  the  Sycan 
Marsh,  east  of  Fort  Klamath,  that  had  been  credited  with  killing 
a  great  number  of  cattle  and  some  horses  over  a  period  of  12  years 
in  that  section.  It  was  almost  white,  possibly  owing  to  age,  as  the 
much-worn  teeth  showed  it  to  be  an  old  wolf.  It  had  the  heavy 
muzzle  of  gig  as  but  less  thickened  carnassial  tooth  and  a  low,  wide 
coronoid  process  of  the  lower  jaw  that  suggest  a  variation  from 
either  typical  gigas  or  nubilus,  possibly  a  remnant  of  the  form 
that  occupied  the  sagebrush  country  when  the  buffalo  were  there  in 
abundance. 

The  lower  jaws,  some  extra  teeth,  and  a  part  of  the  skeleton  of  a 
wolf  taken  from  the  South  Ice  Cave,  about  40  miles  south  of  Bend,  in 
December  1927,  by  W.  J.  Perry  of  the  Forest  Service,  show  the  same 
tooth  and  jaw  characters  as  the  Sycan  specimen,  possibly  even  more 
strongly  marked.  These  bones  are  old,  but  probably  only  a  century, 
or  such  a  matter,  as  the  cave  is  not  very  dry  and  bones  would  prob- 
ably not  have  lasted  for  a  great  length  of  time  in  it.  Until  more 
material  is  obtained  from  caves  or  otherwise  it  is  not  advisable  to 
recognize  a  separate  form  on  such  slight  characters  as  are  shown 
in  the  present  scanty  material,  and  for  the  present  these  specimens 
seem  best  referred  to  the  plains  wolf. 

Joseph  Mailliard's  (1927,  p.  358)  reports  of  two  large  wolves  seen 
near  Straw,  Modoc  County,  Calif.,  just  southeast  of  Tule  Lake,  by 
Game  Warden  Courtwright  in  October  1922,  would  suggest  the  pos- 
sibility of  a  few  wolves  then  ranging  in  the  Klamath  section  or 
possibly  the  Sycan  wolf  and  his  mate  may  have  wandered  down 
there  at  that  time.  The  importance  of  obtaining  specimens,  even 
any  old  skulls,  from  this  region  or  anywhere  east  of  the  Cascades 
cannot  be  too  strongly  emphasized. 

Senior  Forest  Ranger  George  O.  Langdon  reports  a  wolf  track 
seen  in  the  fall  of  1930  near  Desolation  Butte  on  the  Whitman 
National  Forest  in  the  Blue  Mountains,  probably  the  latest  record 
of  this  species  of  wolf  in  Oregon. 
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CANIS  LATRANS  LESTES   Merriam 

Mountain  Coyote;  Northwestern  Coyote;  Eja  ah  of  the  Piute; 
Ko-ia-a  Was  of  the  Klamath  (C.  H.  M.) 

Canis  Testes  Merriam,  Biol.  Soc.  Wash.  Proc.  11 :  25,  1897. 

Type. — Collected  on  Toyabe  Mountains,  near  Cloverdale,  central  Nevada,  by 
Vernon  Bailey,  November  21,  1890. 

General  characters. — Large  but  slightly  smaller  than  latrans,  about  the  size 
of  ncbracensis,  but  darker  and  with  lighter  dentition.  Wolflike  in  appearance 
(pi.  41),  with  erect,  pointed  ears,  bristling  mane  on  back  of  neck,  and  triangular 
cape  of  long  hairs  back  of  shoulders;  elongated,  bristle  gland  on  top  of  tail 
near  base;  long,  soft  fur  in  winter;  thin  harsh  hair  in  summer.  Winter  pelage: 
Upper  parts  light  brownish  gray  over  buffy  underfur,  the  long  coarse  outer 
hairs  heavily  tipped  with  black  on  mane,  cape,  back,  top,  and  tip  of  tail ;  back 
of  ears  rusty  brown ;  muzzle,  crown,  outside  of  legs,  and  lower  surface  of  tail 
bright  yellowish  brown ;  lower  parts,  except  gray  throat  band,  buffy  or  creamy 
white; 'nose  pad,  eyelids,  lips,  claws,  and  soles  of  feet  black.  Summer  pelage 
thin  and  harsh,  darker  and  more  brownish  than  in  winter.  Young  dusky  or 
dark  brown  at  birth,  becoming  buffy  gray  later.  Skull  of  medium  size  with 
heavy  dentition  when  compared  with  southern  forms,  lighter  dentition  than  in 
latrans  and  nebracensis. 

Measurements. — Type,  adult  male,  measured  in  flesh  by  collector:  Total 
length,  1,116  mm;  tail,  320;  hind  foot,  200;  ear  (dry),  85.  Skull  of  type:  Basal 
length,  170;  zygomatic  breadth,  102.     Weight  estimated  at  about  30  pounds. 

Distribution  and  habitat. — Coyotes  cover  most  of  the  State,  except 
the  coastal  slope  west  of  the  Willamette  and  Umpqua  Valleys.  In 
the  southwestern  corner  of  the  State  they  occasionally  reach  almost 

to  the  coast  on  the  lower 
Rogue  River  and  on  Pis- 
tol River  (fig.  63).  They 
are  scarce  west  of  the 
Cascades  and  in  the 
higher  part  of  the  range 
but  abundant  and  gener- 
ally distributed  over  the 
sagebrush  plains  east  of 
the  mountains.  A  large 
number  of  specimens,  in- 
cluding both  skins  and 
skulls,  from  over  the 
State  show  little  constant 
variation  except  slightly 
darker  colors  west  of  the 
Cascades.  However,  the 
size  and  skull  characters 
are  near  to  those  of  lestes,  to  which  they  are  all  referred.  Until  the 
coyotes  are  more  fully  studied  it  seems  best  to  refer  all  specimens 
from  central  Nevada  north  to  Alaska  to  this  large,  northern  form.  _ 
General  habits. — Coyotes  are  far  more  adaptable  to  varied  condi- 
tions and  environment  than  are  the  large  wolves,  but  seem  to  prefer 
the  open  country  and  especially  the  arid  sagebrush  areas.  Bold  and 
cunning,  they  have  little  fear  of  man  or  dogs  and  thrive  among  farms 
and  often  up  to  edges  of  towns.  Though  mainly  hunters  of  small 
game,  they  will  boldly  attack  and  kill  deer,  antelope,  sheep,  goats, 
and  calves,  or  feast  on  old  carcasses  of  any  game  or  stock  found 
dead,  proving  somewhat  useful  scavengers  as  well  as  most  destructive 
predatory  animals. 


Figure  63. — Range  of  the  coyote,  Canis  latrans  lestes, 
in  Oregon. 
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Pet  Coyote. 
Photographed  at  Guano,  Oreg.,  by  Stanley  G.  Jewett. 
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To  a  great  extent  they  are  wanderers,  moving  from  place  to  place 
in  search  of  food,  following  the  sheep  and  game  herds  high  into  the 
mountains  in  summer  and  back  to  the  valleys  in  winter,  or,  in  time 
of  scarcity,  seeking  new  ranges  in  quest  of  food.  Still  they  seem 
to  have  a  strong  home  instinct  and  apparently  return  to  their  home 
breeding  grounds  when  possible.  Easy  and  rapid  travelers,  they 
cover  a  wide  nightly  range,  but  are  often  seen  abroad  in  daylight, 
gliding  through  the  sagebrush,  loping  across  meadows,  or  hunting 
for  mice  and  ground  squirrels  in  the  fields.  At  times  they  are  bold 
and  inquisitive,  coming  close  to  unarmed  humans,  or  actually  into 
dooryards  for  poultry;  but  usually  they  are  shy  and  wary,  keeping 
well  out  of  rifle  range  during  daylight. 

Noisiest  of  all  our  wolf  tribe,  they  are  more  often  heard  than  seen. 
Their  yap,  yap,  yap,  yi,  yi,  yi,  followed  by  a  long  shrill  ou,  ou,  ou,  ou, 
ou,  rings  far  in  a  still  night,  so  fast  and  jumbled  that  the  voice  of  1 
often  sounds  like  2,  and  2  in  chorus  sound  like  6,  in  a  real  call  of 
the  wild,  and  a  neighboring  cliff  sometimes  doubles  or  quadruples 
these  sounds.  On  special  occasions  they  are  heard  in  the  daytime, 
but  most  commonly  in  evening  or  early  morning,  at  the  opening  or 
closing  of  the  night's  hunt. 

Breeding  habits. — Four  years'  records  of  the  predatory-animal 
hunters  in  Oregon  show  January  as  the  mating  time  and  April  in 
most  instances  as  the  month  of  birth.  Females  containing  foetuses 
have  been  taken  as  late  as  April  29,  while  newly  born  young  have 
been  found  in  the  dens  as  early  as  April  5  and  6.  The  period  of  ges- 
tation is  about  65  days.  Some  of  the  females  may  not  breed  when 
a  year  old,  but  others  apparently  do,  producing  a  small  number  of 
3  or  4  young.  The  number  of  young  in  a  litter,  as  shown  by  exami- 
nation of  embryos  and  litters  of  young  in  the  dens  in  110  cases  in 
Oregon,  runs  as  follows:  One  litter  of  12  young;  T  of  10;  10  of  9; 
22  of  8;  11  of  7;  26  of  6;  22  of  5;  10  of  4;  and  1  of  3.  The  average  in 
this  series  is  6%  young  to  a  litter. 

At  birth  the  young  are  very  dark  brown  or  sooty  black,  and  almost 
invisible  in  the  darkness  of  deep  burrows,  caves,  or  hollows  of  badland 
banks,  or  under  masses  of  broken  rocks.  When  old  enough  to  toddle 
out  of  the  den  and  play  about  the  entrance,  they  are  a  yellowish-gray 
or  clay  color,  harmonizing  well  with  the  bare  ground  or  clay  banks. 

Coyotes  breed  but  once  a  year  and  the  family,  including  the  male, 
usually  remains  together  well  into  the  autumn,  the  old  male  doing 
much  of  the  hunting  and  killing  of  game  for  the  young.  Often, 
however,  the  family  is  broken  up  and  scattered  by  hunters  or  dogs, 
and  only  occasionally  are  they  seen  together  after  the  young  are  full 
grown.  Whether  the  same  male  and  female  remain  as  a  pair  year 
after  year  is  not  definitely  known,  but  early  in  January  they  are 
found  running  in  pairs  and  when  the  young  are  small  the  male  is 
generally  on  guard  near  the  den.  In  July  when  the  half-grown 
pups  are  out  of  the  den  both  parents  are  exceedingly  active  and 
anxious  in  guarding  and  leading  them  and  will  often  risk  their  lives 
to  attract  hunters  away  from  the  young. 

Food  habits. — While  mainly  meat  eaters,  coyotes  have  a  wide  range 
of  food  besides  the  flesh  of  mammals  and  birds,  including  snakes, 
lizards,  salamanders,  frogs,  insects,  and  a  great  variety  of  fruits 
and  berries.    The  following  list  of  foods  noted  in  the  field  examina- 
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tion  of  450  stomachs  of  coyotes  trapped,  shot,  or  poisoned  by  the 
Biological  Survey  predatory  animal  hunters  in  Oregon,  1917  to  1920, 
give  a  rough  idea  of  prevailing  food.  Many  of  the  stomachs  of 
animals  long  in  the  traps  were  empty  or  contained  only  sticks  and 
earth,  and  some  of  the  meat  may  have  been  from  trap  bait,  but  on 
the  whole  a  fair  range  of  food  is  shown.10  Of  these  450  coyote 
stomachs,  177  contained  rabbits,  including  the  two  species  of  jack 
rabbits,  cottontails,  and  snowshoe  and  pygmy  rabbits ;  172  contained 
sheep  meat,  easily  recognized  by  the  wool;  77  disclosed  ground 
squirrels,  including  several  species;  38  contained  mice;  8  contained 
porcupine;  5,  woodchuck;  5,  deer;  4,  cattle;  3,  pigs;  3,  pine  squirrel; 
2,  antelope;  2,  chipmunks;  2,  wood  rats;  1,  gray  squirrel;  1,  pocket 
gopher,  and  1,  badger.  One  stomach  contained  a  rattlesnake,  and  1  a 
green  frog.  Thirty-seven  contained  remains  of  sage  hens;  9,  of 
poultry;  5,  ducks;  2,  prairie  chickens;  2,  quail;  2,  meadowlarks; 
1,  pheasant;  1,  owl,  and  4,  bird  feathers.  Ten  stomachs  contained 
grasshoppers;  1,  beetles,  and  1,  angleworms.  Fourteen  stomachs 
contained  juniper  berries;  3,  chokeberries ;  3,  apples;  2,  rose  haws; 
1,  prunes,  and  7,  green  grass. 

Other  stomachs  examined  in  the  field  have  shown  the  shells  of  eggs 
of  ducks,  sage  hens,  and  other  ground-nesting  birds,  garter  snakes, 
lizards,  horn  toads,  salamanders,  and  greater  numbers  of  pocket 
gophers  and  wood  rats  than  are  indicated  in  the  foregoing  list.  The 
large  number  of  stomachs  containing  remains  of  sheep  may  be  ex- 
plained partly  by  the  fact  that  the  efforts  of  the  predatory-animal 
hunters  have  been  concentrated  in  areas  where  coyotes  were  doing 
most  damage  to  the  sheep  industry  of  eastern  Oregon.  Otherwise  the 
bulk  of  coyote  food  generally  consists  of  game,  rabbits,  ground 
squirrels,  meadow  mice,  and  gophers. 

Economic  importance. — Because  of  its  abundance  and  wide  distri- 
bution, the  coyote  is  the  most  destructive  predatory  animal  in  Oregon, 
if  not  in  the  whole  continent  of  North  America.  The  animals'  dep- 
redations are  most  serious  to  the  sheep  industry,  and  in  places,  with- 
out some  check  or  control,  they  would  render  the  industry  unprofit- 
able. They  occasionally  kill  calves,  pigs,  goats,  and  poultry,  and  are 
very  destructive  to  game,  killing  many  deer,  antelope,  mountain  sheep, 
young  elk,  sage  grouse,  prairie  chickens,  pheasants,  quail,  ducks,  geese, 
and  other  small  game,  besides  eating  the  eggs  of  ground-nesting  game 
and  other  birds.  The  remarkable  increase  in  certain  localities  of  elk, 
deer,  antelope,  and  sage  hens  in  recent  years  can  be  credited  largely  to 
reduction  in  abundance  of  coyotes. 

On  the  other  hand,  they  may  serve  a  useful  purpose  in  checking 
overabundance  of  jack  rabbits,  cottontails,  ground  squirrels,  wood- 
cliucks,  gophers,  meadow  mice,  and  other  small  rodents.  Even  their 
insectivorous  tastes  may  at  times  be  useful  in  grasshopper  and 
cricket  plagues,  while  their  destruction  of  house  cats  that  have  taken 
to  the  wilds  has  a  value  of  growing  importance.  Still,  in  times  of 
greatest  abundance  of  these  pests  they  have  not  prevented  serious 
plagues  of  rabbits,  meadow  mice,  and  ground  squirrels. 


10  Horse  meat  used  for  poison  bait  was  reported  in  many  stomach  examinations  but 
is  not  included  in  this  list.  Most  of  the  trapping  is  done  with  scent  bait,  so  that  only 
in  rare  cases  can  any  of  the  food  be  attributed  to  trap  bait. 
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Absolute  extermination  of  the  coyotes  over  any  considerable  area 
is  practically  impossible  and  is  undesirable,  but  a  wise  control  of 
their  abundance  locally  is  necessary  for  the  best  interests  of  stockmen, 
farmers,  and  all  concerned.  Fortunately  their  fur  has  a  value  which 
partly  checks  their  numbers  and  pays  a  considerable  share  of  the 
expense  of  systematic  and  organized  control. 

Highly  efficient  and  economical  methods  of  trapping  and  poisoning 
coyotes  have  been  worked  out  and  put  into  practice  by  Biological 
Survey  experts,  and  full  directions  have  been  published,  so  as  to 
enable  others  to  cooperate  in  a  wide-spread  campaign  for  their  con- 
trol. Directions  for  trapping  and  poisoning  can  be  had  by  applying 
to  the  Biological  Survey.  Improved  methods  are  given  from  time 
to  time  as  they  are  discovered  and  tested. 

Hydrophobia  became  very  prevalent  among  the  coyotes  of  eastern 
Oregon  in  1914  and  continued  up  to  about  1920,  causing  great  loss  of 
domestic  stock  and  many  human  lives.  Many  dogs  were  bitten. 
These  conveyed  the  disease  to  stock  and  people,  and  a  serious  epidemic 
of  one  of  the  most  dreaded  diseases  ensued.  The  force  of  animal 
hunters  was  increased  and  concentrated  in  the  localities  where  rabies 
was  most  prevalent  until  the  number  of  coyotes  was  so  reduced  that 
the  disease  was  checked  and  finally  put  under  control,  but  not  until 
serious  losses  of  life  and  property  and  heavy  expenses  had  been 
suffered.  In  future  such  outbreaks  can  be  controlled  much  more 
promptly  from  the  experience  gained  in  this  case,  and  if  carefully 
watched  need  not  spread  over  such  extensive  areas. 

CANIS    FAMILIARIS   Linnaeus 
Domestic  Dogs 

Canis  familiar  is  Linnaeus,  Syst.  Nat.,  p.  56,  1766-99. 

Type  locality. — Sweden. 

General  characters. — Varying  widely  from  pug  and  poodle  to  bulldog,  grey- 
hound, mastiff,  great  dane,  and  innumerable  other  varieties  of  unknown  origin. 
Distinguished  from  our  large  wolves  by  generally  smaller  size,  lighter  dentition, 
relatively  shorter,  wider,  higher  skulls,  and  from  the  coyotes  by  less  slender 
and  elongated  skulls  and  by  lack  of  well-developed  inner  cusp,  or  protocone, 
of  upper  carnassial  tooth.  In  this,  as  in  other  characters,  they  show  closer 
affinity  with  the  wolves  of  some  ancient  forms  from  which  they  are  supposed 
to  have  originated,  than  with  our  modern  wolves. 

Varieties. — No  attempt  will  be  made  to  define  or  even  list  by  name  the 
domestic  varieties  of  dogs  in  Oregon,  as  probably  most  of  the  well-known  forms 
of  the  world  would  be  included.  A  brief  list  of  the  varieties  noted  among 
the  aborigines  during  the  days  of  early  settlement  of  the  State  may,  however, 
serve  a  useful  purpose  in  bringing  to  light  further  information  and  possibly 
the  preservation  of  additional  specimens  and  records  for  a  later  and  more  com- 
prehensive study  of  the  Canidae.  Any  skulls  or  skeletons  of  dogs  from  caves 
or  ancient  burial  sites  should  be  preserved  for  study  in  local  collections  or 
museums,  or  sent  to  the  United  States  National  Museum,  at  Washington,  D.  C, 
accompanied  by  full  data. 

To  Suckley  and  Gibbs  (I860,  pp.  89-139)  of  the  Pacific  Railroad 
surveys,  the  writer  is  especially  indebted  for  important  notes  on  dogs 
found  among  the  Indians  of  Oregon  in  1853  to  1855,  and  more  re- 
cently to  Glover  M.  Allen  (1920,  p.  4,31)  of  Cambridge,  Mass.,  for 
bringing  together  in  the  Proceedings  of  the  Museum  of  Comparative 
Zoology  for  1920  the  scattered  information  on  the  aboriginal  dogs  of 
North  America. 


280  NOBTH    AMERICAN    FAUNA  [No.  55 

Plains   Indian  Dog 

Canis  familiaris  canadensis  Richardson,  Fauna  Boreali-Amer.,  v.  1,  p.  80,  1829. 

Wolflike  dogs,  with  erect,  pointed  ears,  drooping  tails,  and  yellow- 
ish gray,  black,  white,  or  spotted  coats,  were  kept  in  great  num- 
bers by  most  of  the  Plains  Indians  and  reported  among  the  Indians 
at  The  Dalles  in  1854  by  Suckley  and  Gibbs.  These  animals  were 
generally  considered  to  be  a  mixture  of  dog  and  coyote.  This  opinion, 
however,  seems  to  have  been  based  on  general  appearance,  size,  and 
on  the  well-known  fact  that  they  were  often  crossed  with  wild 
coyotes. 

These  dogs  were  generally  used  by  the  Indians  for  hunting  and 
packing  and  over  much  of  the  West  were  an  important  source  of  food 
for  the  natives.  Suckley  and  Gibbs,  however,  state  positively  that 
none  of  the  Oregon  Indians  ate  their  dogs,  but  that  they  used  them 
for  driving  elk  and  deer. 

Short-Legged   Indian   Dog;    Carrier   Indian   Dog 

Canis  familiaris  novacalidoniae  Richardson,  Fauna  Boreali-Amer.,  v.  1,  p.  82, 
1829. 

A  small,  long-bodied,  short-legged  dog  of  the  Turnspit  kind,  with 
large  head,  erect  ears,  fur  short  and  sleek,  longer  on  tail,  was  reported 
by  Eichardson  from  British  Columbia,  and  by  Suckley  and  Gibbs 
from  The  Dalles,  Oreg.,  and  Eel  River,  Calif.  Usually  white  or 
spotted  with  black  and  white  or  liver  color  and  white,  these  were 
kept  by  the  Indians  as  playmates  for  the  children  and  pets  for  the 
women.  But  even  in  the  1850's  Suckley  says  that  throughout  Oregon 
the  native  dogs  were  intermingled  largely  with  imported  dogs.  Some 
of  the  purebred  original  stock  may  still  be  found  among  certain 
Indians,  but  skulls  from  caves  and  old  burial  places  and  shell  heaps 
will  probably  prove  more  satisfactory  for  study. 

Klamath  Indian  Dog 

Canis  familiaris  klamathensis,  New  name. 

Suckley  (J 860,  p.  112)  says : 

"On  the  Klamath  is  a  dog  of  good  size,  with  a  short  tail.  This  is  not  more 
than  6  or  7  inches  long  and  is  bushy,  or  rather  broad,  it  being  as  wide  as  a 
man's  hand.  I  was  assured  they  were  not  cut  and  I  never  noticed  longer  tails 
on  the  pups.  They  have  the  usual  erect  ears  and  sharp  muzzle  of  Indian  dogs 
but  are  (what  is  unusual  with  Indian  dogs)  often  brindled  gray." 

This  seems  to  be  the  only  mention  of  such  a  dog  among  any  In- 
dians, and  unfortunately  there  are  no  specimens  from  which  to 
amplify  this  meager  description.  Some  day,  when  the  numerous 
lava  caves  of  the  Klamath  country  are  carefully  explored,  there  will 
undoubtedly  be  brought  to  light  considerable  numbers  of  skulls  of 
dogs  of  unquestionable  aboriginal  origin,  and  these  should  be  pre- 
served with  the  greatest  care. 

Claxlum  Indian  Dog 

Canis  laniger  Hamilton  Smith,  Jardine's  Nat.  Library,  v.  10,  p.  134,  1840. 

Described  as  a  medium-sized  dog  with  erect,  pointed  ears,  sharp 
nose,  and  bushy  tail,  hair  thick  and  woolly,  white,  or  perhaps  brown 
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and  black,  the  Clallum  dog  has  the  hangdog,  thievish  appearance  of 
other  Indian  dogs.  First  reported  by  Vancouver,  later  by  Suckley 
and  Gibbs,  and  by  Lord  as  abundant  in  the  Puget  Sound  section 
among  the  Chinook  Indians  and  at  the  mouth  of  the  Columbia,  this 
dog  is  now  apparently  extinct  (Douglas  Leechman,  1929,  p.  176). 

Large  numbers  of  these  dogs  were  kept  by  the  Indians  and  sheared 
for  wool  to  be  woven  into  blankets  and  rugs.  Gibbs  says  that  in 
his  time  (1855)  the  fur,  or  hair,  was  generally  intermixed  with 
ravellings  of  old  English  blankets  to  facilitate  twisting  with  yarn. 
These  were  stretched  over  a  frame  and  then  interwoven,  leaving 
when  finished  a  fringe  where  the  ends  were  separated.  One  of  these 
dog's  wool  blankets  made  of  this  material  and  one  made  of  dog's 
wool  and  duck's  feathers  mixed  were  sent  to  the  Smithsonian. 
Suckley  says  the  native  dogs  of  Oregon  subsisted  well  upon  fish 
which  they  did  not  hesitate  to  eat  raw,  though  it  would  make  any 
blooded  dog  from  the  East  sick  and  scarcely  1  out  of  10  would  re- 
cover (Suckley  and  Gibbs,  I860]  p.  112). 

While  the  dog  is  often  man's  closest  and  most  devoted  friend, 
capable  of  deep  and  lasting  affection,  devoted  service,  and  useful 
in  a  thousand  ways,  it  is  quite  possible  to  accumulate  so  many  dogs 
that  they  become  a  curse  instead  of  a  blessing.  This  seems  to  have 
been  too  often  the  case  among  the  Indians,  especially  those  who 
did  not  use  them  as  food.  Among  the  white  races  a  great  number 
of  dogs  is  often  considered  a  sign  of  poverty,  varying  in  direct 
ratio  to  the  number  of  dogs.  Under  such  conditions  there  is  a 
tendency  to  let  the  dogs  live  on  the  wildlife  of  the  country  as  far 
as  possible.  In  parts  of  Oregon  in  past  years  this  has  caused  a 
heavy  drain  upon  the  game  resources  of  the  State,  and  various 
means  of  checking  the  abuse  have  been  tried.  Also  with  an  un- 
necessary number  of  dogs  there  is  always  the  great  danger  from 
the  dread  disease  of  hydrophobia,  or  rabies;  and  in  special  cases 
there  have  been  considerable  losses  of  domestic  stock,  sheep,  pigs, 
and  cattle  through  the  depredations  of  neglected,  half -starved,  and 
half -wild  curs.  In  some  cases  dogs  have  become  entirely  wild  and 
proved  even  worse  stock  killers  than  wolves  or  coyotes. 

Thus  the  problem  of  dogs  in  their  human  relations  is  closely  akin 
to  that  of  the  native  animals  of  the  State  and  is  one  that  requires 
as  careful  study  and  intelligent  consideration  as  any  of  the  eco- 
nomic animal  problems  of  the  country. 

VULPES  FULVUS  CASCADENSIS  Merriam 

Cascade  Red  Fox;  Yellow  Fox;  Wan-na  of  the  Klamath  (C.  H.  M.)  ;  Wa-nie 

of  the  Piute 

Vulpes  cascadensis  Merriam,  Wash.  Acad.  Sci.  Proe.  2 :  665,  1900. 

Type. — Collected  at  Trout  Lake,  south  base  of  Mount  Adams,  Wash.,  by  P. 
Schmid,  March  3,  1898. 

General  characters. — Form  slender  and  light  with  large,  erect  ears,  long  bushy 
tail,  small  furry  feet,  light  skull  with  medium  crest,  small  teeth,  very  long,  soft 
fur,  and  conspicuous  white  tip  to  tail.  Color  varying  from  light  yellow  to  dark 
gray  or  silver  tipped  and  black.  Yellow  phase  in  winter,  upper  parts  bright 
buffy  yellow,  richest  on  sides  of  neck  and  back  of  shoulders,  palest  on  face  and 
cheeks,  slightly  brownish  on  back  and  legs,  and  grayish  on  tail ;  back  of  ears 
and  feet  mostly  black;  tip  of  tail  white;  lower  parts  bright  yellow  or  orange, 
with  more  or  less  white  on  throat  and  hinder  part  of  belly.    In  gray  or  "  cross 
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fox  "  phase,  upper  parts  largely  black  or  dusky,  overlaid  with  whitish  or  straw- 
colored  tips  of  long  hairs,  the  clear  yellow  usually  appearing  on  sides  of  shoul- 
ders, neck,  and  face ;  back  of  ears,  nose,  tail,  and  feet  black  or  blackish ;  tip  of 
tail  always  white ;  lower  parts  yellow,  with  black  throat  and  belly.  In  silver- 
gray  phase  all  black,  upper  parts  frosted  with  white-tipped  hairs ;  tip  of  tail 
white.  In  black  phase  all  black,  except  white  tip  of  tail.  Young  at  birth  dark 
brown  or  black,  with  tip  of  tail  white. 

Measurements.— Average  of  three  males  from  type  locality:  Total  length 
1,070  mm  ;  tail,  412  ;  foot,  178  ;  ear  (dry) ,  83.  Skull  of  type :  Basal  length,  133 ; 
zygomatic  width,  70.     Weight  about  8  to  12  pounds. 

Distribution  and  habitat, — These  yellow  foxes  inhabit  the  Cascade 
Range  in  Washington  and  Oregon,  and  extend  south  into  the  north- 
ern Sierra  Nevadas,  but  the  limits  of  their  range  are  not  well  denned 

(fig.  64).  There  are  spec- 
imens from  Mount  Hood, 
The  Dalles,  South  Ice 
Cave  (40  miles  south  of 
Bend),  Fremont,  and  near 
Fort  Klamath.  Also  they 
are  reported  from  the 
Lower  Deschutes  Valley, 
the  Klamath  Lakes,  from 
the  mouth  of  the  Colum- 
bia by  Lewis  and  Clark  in 
1805,  from  near  Tilla- 
mook by  A.  K.  Fisher  in 
1897,  and  from  Mount 
Hebo,  west  of  Corvallis 
by  Elmer  Williams  in 
1930.  A  beautiful  speci- 
men was  collected  for  the 
Biological  Survey  by  H.  D.  Langille  at  Cloudcap  Inn,  near  timber 
line  on  Mount  Hood,  on  October  10,  1896,  and  another  in  the  Wood 
River  Mountains  near  Fort  Klamath  by  B.  L.  Cunningham  on 
December  24,  1897. 

In  1855  Suckley  and  Gibbs  (1860,  p.  113)  collected  specimens  and 
reported  them  common  at  Fort  Dalles,  Oreg.  (The  Dalles),  where 
large  numbers  of  skins  of  all  four  forms — red,  cross,  silver,  and 
black —  were  reported  among  those  brought  in  to  the  fur  traders. 
The  great  variation  in  color  was  very  confusing  to  the  settlers  there, 
as  every  shade  of  intergradation  was  shown  among  the  four  color 
phases. 

In  addition  to  the  specimen  records  there  are  reports  of  foxes 
by  Suckley  and  Gibbs  from  the  Klamath  Lakes  country  in  1855, 
by  Lewis  and  Clark  at  the  mouth  of  the  Columbia  in  1805,  and 
by  A.  K.  Fisher  near  Tillamook  in  1897.  In  more  recent  times  they 
have  been  reported  from  Swan  Lake  Valley,  Yamsay  Mountain, 
Klamath  Lake,  Crater  Lake,  Mount  McLoughlin,  Paulina  Moun- 
tains, Cascade  range  west  of  La  Pine,  and  about  the  Three  Sisters 
Peaks.  Also  Cantwell  in  April  1919,  reported  seeing  four  very  pale 
skins  that  had  been  taken  at  6,000  feet  on  Mount  Hood.  Usually 
these  foxes  are  absent  from  the  densely  timbered  or  brushy  areas 
west  of  the  Cascades,  as  well  as  from  the  arid  sagebrush  valleys 
east  of  the  range.  Open  grassy  parks  and  meadows  afford  their 
favorite  hunting  grounds,  and  the  greatest  abundance  of  mice  and 
small  rodents  on  which  they  largely  subsist. 


Figure  64. — Range  of  the  two  forms  of  red  foxes  in 
Oregon :  1,  Vulpes  fulvus  cascadensis ;  2,  V.  f. 
macroums.     Type  localities  circled. 
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General  habits. — Alert,  cautious,  cunning,  swift,  and  quick  to  take 
alarm,  these  graceful  and  beautiful  animals  generally  hold  their 
own,  even  among  settlements  and  where  hunting  and  trapping  is 
prevalent.  They  live  largely  in  the  open  where  their  speed  saves 
them  from  most  enemies  except  men  and  dogs,  and  even  from  these 
their  intelligence  and  cunning  usually  saves  them.  To  a  great  extent 
they  occupy  the  areas  where  coyotes  are  not  common,  either  because 
these  are  rival  hunters  of  mice  and  small  game,  or  because  they  are 
old-time  enemies  with  the  size  advantage  all  in  favor  of  the  coyote. 
Apparently  there  is  little  difference  in  speed  of  the  two,  but  the 
big  brush  of  the  fox  gives  him  a  decided  advantage  in  turning  and 
dodging.  It  is  a  noticeable  fact  that  in  the  range  of  coyotes  red 
foxes  live  and  breed  mainly  among  or  near  rocks  where  they  find 
safe  retreats  for  their  dens  and  young,  while  in  the  Eastern  States 
they  live  mainly  in  earth  burrows.  Otherwise  the  habits  of  red 
foxes  are  much  the  same  across  the  continent. 

Stealthy  hunters  of  small  game,  they  pounce  upon  mice,  chip- 
munks, ground  squirrels,  birds,  and  rabbits,  or  catch  them  in  quick 
runs  and  sudden  turns.  The  great  brush  of  a  tail  is  not  only  orna- 
mental, but  extremely  useful  in  pursuit  of  prey  as  well  as  flight  from 
enemies.  Few  animals  are  so  quick  and  agile  or  so  light  and  graceful 
in  motion. 

They  are  more  often  heard  than  seen,  their  short,  sharp  little 
bark,  like  that  of  some  small  dog  but  more  rapid  and  prolonged, 
being  heard  in  the  evening  or  morning.  Usually  the  long  lines  of 
delicate  tracks  in  the  snow,  the  prints  of  the  narrow,  furry  feet  in 
dusty  trails,  or  the  pungent  almost  musky  odor  greeting  one's  nostrils 
in  the  dewy  morning,  furnish  the  only  evidence  that  a  fox  has  passed 
along  in  the  night. 

Breeding  habits. — A  litter  of  red  foxes  usually  numbers  5  to  9, 
born  in  April  or  May  in  eastern  localities.  There  seem  to  be  no 
Oregon  records  of  breeding.  The  young  are  raised  in  carefully 
hidden  dens  under  rocks  or  in  holes  dug  under  or  near  a  rocky 
cover. 

Food  habits. — To  their  staple  diet  of  mice,  gophers,  ground  squir- 
rels, chipmunks,  rabbits^  and  other  small  game,  are  added,  in  their 
seasons,  birds,  birds'  eggs,  poultry,  insects^  and  many  berries  and 
fruits.  Meadow  mice  usually  furnish  a  large  item  of  their  food,  but 
whatever  small  game  is  most  abundant  and  most  easily  captured 
seems  to  predominate  in  the  animal's  food.  Their  droppings  scat- 
tered along  the  trails  furnish  a  good  index  to  their  food,  and  hair, 
bones,  teeth,  feathers,  and  often  the  skins  and  seeds  of  fruit  can  be 
recognized  in  the  old  dry  pellets.  Their  well-known  fondness  for 
poultry  often  gives  them  a  bad  reputation  among  the  farmers,  and  a 
trail  of  scattered  feathers  is  generally  attributed  to  the  work  of  a  fox. 

Economic  status. — Red  foxes  serve  as  an  effective  check  on  over- 
abundance of  mice  and  small  rodents,  but  they  also  destroy  much 
small  game  and  the  eggs  of  game  and  song  birds,  poultry,  and  prob- 
ably some  young  fawns  and  lambs.  They  are  not  sufficiently  abun- 
dant or  generally  distributed  to  do  serious  damage,  and  their  value 
as  fur  bearers  probably  adds  to  the  wealth  of  trappers  about  as 
much  as  their  depredations  take  from  the  resources  of  the  farmers. 
On  the  other  hand  their  destruction  of  rodents  may  increase  the 
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wealth  of  the  farmers  about  as  much  as  their  destruction  of  game 
diminishes  the  bag  of  the  sportsmen.  It  is  difficult  to  balance  these 
accounts  to>  the  satisfaction  of  all,  and  it  is  perhaps  well  that  foxes 
are  not  more  numerous  in  the  wild  state.  In  captivity  the  silver, 
black,  and  cross  foxes  are  proving  profitable  fur  producers,  and 
fox  farms  are  increasing  in  number  in  the  Northern  States  and 
would  be  well  suited  to  the  Canadian  and  Transition  Zone  areas  of 
Oregon. 

VULPES  FULVUS  MACROURUS  Baird 

Rocky  Mountain  Red  Fox 

Vulpcs  macrourus  Baird,  Rept.  Stansbury  Exped.  to  Great  Salt  Lake,  p.  309, 
1852.    Mamm.  North  Amer.,  p.  30,  1857. 

Type. — From  Wasatch  Mountains,  bordering  Great  Salt  Lake  Valley,  Utah. 
A  hunter's  skin  purchased  by  the  Captain  Stansbury  Expedition  in  1849  or 
1850.    Cataloged  in  1860. 

General  characters. — Larger  and  longer  tailed  than  the  eastern  red  fox, 
and  paler  fulvous  or  more  yellowish,  in  the  light  phase,  but  more  inclined 
to  be  dark  or  of  the  cross  fox  phase.  Larger  with  heavier  skull  and  teeth 
than  the  very  similar  cascadensis.  In  light  phase  it  is  pale  buffy  yellow  along 
sides,  sides  of  neck  and  cheeks,  but  always  with  darker  fulvous  across  shoulders 
and  along  back,  rump,  and  base  of  tail  straw  yellow,  tail  buffy  gray  or  dusky 
with  white  tip,  lower  parts  whitish  or  dusky  gray,  back  of  ears  and  feet  black, 
a  black  line  running  half  way  up  leg.  In  the  cross  fox  phase  it  is  yellowish 
fulvous  on  sides  and  belly,  and  over  rump,  dusky  or  black  along  middle  of 
back,  and  across  shoulders,  and  on  throat,  breast,  and  most  of  tail  except 
white  tip ;  feet,  legs,  and  nose  are  blackish  or  somewhat  grizzled  with  white- 
tipped  hairs.  Silver  phase  has  all  black  except  white  tip  of  tail  and  white 
subterminal  bands  on  long  hairs  over  back.  Black  phase  is  glossy  black  all  over 
except  white  tip  of  tail. 

Measurements. — Young  male  from  Wind  River  Mountains,  Wyo. :  Total 
length,  1,015  mm ;  tail,  461 ;  foot,  172.     Weight  about  8  to  12  pounds. 

Distribution  and  habitat. — The  Rocky  Mountain  region  from  New 
Mexico  to  Montana  and  west  to  Idaho  and  the  Blue  Mountains, 
usually  in  open  parks  and  meadows  of  the  mountain  ranges  but  in 
places  down  in  meadow  valleys  along  streams  (fig.  64).  Not  found 
in  deserts  or  arid  valleys.  Several  skulls  and  summer  skins  from 
the  Blue  Mountains  are  clearly  of  this  more  robust  Rocky  Mountain 
form  and  not  the  light,  slender  Cascade  fox.  The  skin  of  a  breed- 
ing female  taken  by  Elmer  Williams  on  July  25,  1923,  in  Big  Sheep 
Basin,  16  miles  south  of  Joseph,  Oreg.,  is  in  the  typical  cross  fox 
phase,  with  much  black  on  back,  over  shoulders,  and  along  throat 
and  breast,  with  light  yellow  cheeks  and  lower  base  of  tail,  rich 
fulvous  sides  and  belly,  and  black  feet,  legs,  and  face.  The  belly 
shows  a  pinkish  tinge  of  fur,  as  usual  in  nursing  foxes,  coyotes,  and 
Avolves.  Another  skin  from  Big  Sheep  Basin  and  one  from  Wallowa 
are  both  in  the  light-red  phase,  typical  of  macrourus. 

Red  foxes  were  reported  from  the  country  about  Elgin  when 
Preble  and  the  writer  were  there  in  1896,  and  in  1919  Cantwell 
reported  them  in  the  Sled  Springs  and  Grand  Ronde  section  of 
Wallowa  County,  and  as  occasionally  taken  about  Wallowa  Lake. 
In  1920  a  few  red  foxes  were  reported  in  the  Blue  Mountain  and 
Steens  Mountain  Valleys  north  and  south  of  Malheur  Lake,  but 
none  in  the  sagebrush  valley. 

General  habits. — The  general  habits  of  the  Rocky  Mountain  red 
fox  in  no  way  differ  from  those  of  the  Cascade  red  fox  except  as 
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their  habitat  affords  them  other  species  of  small  game,  fruits,  and 
berries  on  which  to  feed.  Often  they  make  their  homes  among 
broken  rocks,  where  safe  retreats  protect  them  from  various  enemies. 
From  these  they  go  forth  to  hunt  their  food  in  the  meadows  and 
open  woods  where  mice,  gophers,  and  chipmunks  abound,  or  lie 
curled  up  on  the  rocks  to  watch  for  the  approach  of  enemies. 
Occasionally  in  the  vicinity  of  the  breeding  dens  or  even  at  other 
times  their  sharp  little  staccato  bark  is  heard,  but  usually  they  are 
silent,  shy,  and  secretive. 

Trapping  for  fur  has  greatly  reduced  their  numbers.  From  25 
cents  in  the  days  of  Suckley  and  Gibbs  their  skins  have  increased 
in  value  at  times  to  $20,  $50,  and  $100  each,  but  so  cunning,  cautious, 
and  intelligent  have  the  animals  become  in  recognizing  and  avoiding 
traps  that  their  extermination  over  any  great  area  has  not  been 
accomplished. 

Now  that  the  value  of  black  and  silver  foxes,  which  was  due  to 
their  scarcity  in  nature,  has  been  destroyed  by  the  production  of 
large  numbers  of  these  choice-color  varieties  in  captivity,  there  is 
likely  to  result  a  tendency  to  level  the  price  of  all  of  the  color  phases 
of  foxes,  as  the  prime  skins  of  red  and  cross  foxes  are  wonderfully 
beautiful  in  their  native  colors,  and  after  all  the  value  of  furs  is  a 
matter  of  fashion  and  fancy  based  on  real  beauty  and  harmony  of 
colors. 

VULPES  MACROTIS  NEVADENSIS  Goldman 

Nevada  Long-eared  Fox  ;  Nevada  Swift 

Vulpes  macrotis  nevadensis  Goldman,  Jour.  Wash.  Acad.  Sci.  21 :  250,  1931. 

Type. — Collected  at  Willow  Creek  Ranch  near  Jungo,  Humboldt  County,  Nev., 
December  14,  1915,  by  Mike  Gill. 

General  characters. — A  little,  slender  buffy-gray  fox  with  large  ears ;  round, 
puffy,  black-tipped  tail ;  and  small,  furry  feet.  Fur  long,  soft,  and  beautiful  in 
winter ;  short  and  harsh  in  summer.  Upper  parts  buffy  gray,  becoming  clear 
buff  and  ochraceous  on  sides,  legs,  lower  surface  of  tail,  and  back  of  ears; 
throat,  back  of  belly,  and  inside  of  ears  white;  tip  and  sides  of  nose,  base  and 
tip  of  tail,  blackish.  Skull  small  and  slender  with  smoothly  rounded  brain  case, 
large  audital  bullae,  and  very  light  dentition. 

Measurements. — Somewhat  smaller  than  typical  macrotis,  which  measures: 
Total  length,  770  mm;  tail,  300;  foot,  128;  ear,  68.    Weight  about  4  pounds. 

Distribution  and  habitat. — These  graceful  little  foxes  have  been 
found  in  the  valleys  of  northern  Nevada,  southwestern  Idaho,  and 
southeastern  Oregon,  not  far  beyond  the  limits  of  Lower  Sonoran 
Zone  valleys,  where  the  species  generally  ranges.  One  skin  and  skull 
from  the  Owyhee  Valley  between  Rome  and  Pollock  and  several 
other  skins  reported  by  Jewett  from  the  Owyhee  Valley  are  the  only 
actual  specimens  from  Oregon,  but  the  species  may  be  looked  for  in 
the  Alvord  and  adjoining  valleys  that  open  out  into  northern  Nevada. 

General  habits. — These  smallest  of  our  foxes  are  among  the  most 
graceful  and  beautiful  of  the  group.  They  are  so  swift  and  quick 
in  their  motions  that  they  have  little  fear  of  enemies.  They  live 
and  burrow  in  the  open  valleys,  where  they  catch  kangaroo  rats  and 
small  rodents,  dig  ample  burrows  in  sandy  banks,  or  borrow  old 
badger  holes  to  live  in.  They  are  so  gentle  and  unsuspicious  that 
they  quickly  melt  away  before  settlements  and  frontier  civilization 
with  its  dogs,  traps,  guns,  and  poison.    Only  in  wide  areas  of  extreme 
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deserts  can  they  be  found  today,  and  tomorrow  they  will  be  gone. 
Gentle  intelligent,  and  affectionate  as  any  dog,  they  have  a  bright- 
ness and  keenness  that  should  make  them  most  attractive  pets.  The 
two  that  the  writer  has  had  in  captivity  for  brief  periods  have 
thrilled  him  with  their  expressive  eyes  and  their  quick  confidence, 
alertness,  and  intelligence.  Why  not  keep  such  animals  instead  of 
cats  and  dogs  and  save  a  few  from  extermination? 


UROCYON  CINEREOARGENTEUS   TOWNSENDI   Merriam 

Oregon  Gray  Fox;  Tree  Fox;  Sketch-loo-is  of  the  Klamath  (C.  H.  M.) 

Urocyon  califomicus  townsendi  Merriam,  North  Amer.  Fauna  No.  16,  p.  103, 
1899. 

Type. — Collected  at  Baird,  Shasta  County,  Calif.,  by  C.  H.  Townsend,  Novem- 
ber 11,  1893. 

General  diameters. — Slightly  smaller  than  the  red  fox,  with  relatively 
shorter  legs,  smaller  ears,  longer  and  more  curved  claws,  and  shorter,  coarser 
fur.  Skull  with  conspicuous  widely  separated  temporal  ridges.  Tail  laterally 
compressed  and  with  dorsal  crest.  Winter  pelage,  upper  parts  dark  pepper 
and  salt  gray,  the  white  and  black-tipped  outer  hairs  obscuring  the  woocl-brown 
underfur;  muzzle  and  top  and  tip  of  tail  black;  back  of  ears,  sides,  legs,  and 
under  surface  of  tail  bright  tawny  or  hazel  brown ;  throat,  breast,  and  back  of 
belly  white.  Summer  pelage,  lighter  gray  with  brighter,  more  orange  sides  and 
legs;  nursing  females  have  pinkish  fur  on  belly.  Young,  black  or  dusky  at 
birth,  soon  showing  buffy  bellies  and  pattern  of  adults ;  tip  of  tail  always  black. 

Measurements. — Adult  male  from  type  locality :  Total  length,  1,030  mm ;  tail, 
390;  foot,  145;  ear  (dry),  65.  Skull:  Basal  length,  118;  zygomatic  width,  70. 
Weight  4%  to  lO1/^  pounds. 

Distribution  and  habitat. — The  gray  fox  ranges  the  Upper  Son- 
oran  Zone  valleys  of  northern  California  and  north  through  the 
interior  valleys  of  western  Oregon  to  the  Columbia  (fig.  65).    It  is 

common    in    the    Rogue 


River  and  Umpqua  Val- 
leys, and  a  few  are  re- 
corded as  far  north  as 
Portland.  In  1855  Suck- 
ley  and  Gibbs  reported 
them  as  common  on  the 
Klamath  River  and  as  oc- 
curring at  The  Dalles 
{I860,  p.  IIS),  and  re- 
cently some  bones  were 
found  in  Skeleton  Cave 
near  Bend  on  the  east  side 
of  the  Cascades.  A  few 
skins  were  found  in  a 
closet  of  the  fur  house  at 
Fort  Vancouver,  Wash., 
but  these  were  thought  to  have  come  from  southern  Oregon. 
Usually  the  gray  fox  is  found  in  open  timber  or  chaparral  valleys 
and  especially  in  rocky  situations  in  Upper  Sonoran  Zone. 

General  habits. — In  motions  these  little  foxes  are  exceedingly 
quick  at  dodging  and  turning  but  not  very  swift  in  a  race,  so  they 
must  of  necessity  take  advantage  of  rocky  or  brushy  cover,  or  when 
hard  pressed,  even  take  refuge  up  the  first  tree  that  oilers  escape 


Figure    65. — Range   of   the   gray    fox,    Urocyon 
ixoargentens  townsendi,  in  Oregon. 
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from  their  enemies.  Their  curved  nails  enable  them  to  climb  readily, 
even  up  the  straight  trunks  of  moderate-sized  trees,  and  hide  among 
the  branches,  out  of  reach,  and  often  out  of  sight,  of  the  hounds. 
They  have  a  sharp  little  bark  much  like  that  of  a  very  small  dog. 

Their  dens  are  usually  among  broken  rocks  or  in  hollow  logs  or 
trees  where  entrance  is  barred  to  any  larger  animal.  A  favorite 
situation  is  some  crack  or  narrow  opening  well  up  the  side  of  a 
ledge  or  cliff  that  promises  comparative  safety  from  molestation. 

Breeding  habits. — Breeding  females  have  6  or  8  mammae,  and  6 
and  7  3roung  have  been  recorded  in  litters.  The  young  are  born  in 
April  or  May,  and  both  parents  are  said  to  take  part  in  caring  for 
them. 

Food  habits. — Like  other  foxes,  these  animals  are  hunters  of  small 
game,  rodents,  rabbits,  game  birds,  and  such  small  birds  as  they  can 
catch,  but  even  more  than  other  foxes  they  depend  on  berries  and 
fruit  for  a  large  part  of  their  food.  Berries  of  manzanita,  juniper, 
cascara,  and  blueberries  form  a  large  part  of  their  food,  as  shown 
by  the  droppings  along  the  trails  where  they  travel,  but  many  other 
fruits,  and  feathers,  hair,  and  bones  are  found  in  their  pellets.  They 
feed  on  mice,  gophers,  kangaroo  rats,  wood  rats,  ground  squirrels, 
chipmunks,  brush  rabbits,  and  often  trouble  the  mammal  collector 
by  robbing  his  traps  of  small  rodents.  On  occasion  they  feast  also 
on  birds,  grasshoppers,  beetles,  grapes,  figs,  prunes,  cherries,  apples, 
or  any  accessible  cultivated  fruits  and  capture  poultry  that  is  not 
protected. 

Economic  status. — These  foxes  undoubtedly  have  considerable 
value  in  rodent  control,  but  this  is  perhaps  balanced  by  their  de- 
struction of  useful  birds  and  small  game.  Their  destruction  of 
poultry,  and  possibly  of  lambs  is  probably  also  balanced  by  their 
value  as  fur-bearing  animals.  Fortunately  trapping  usually  keeps 
their  numbers  down  to  a  harmless  minimum  and  few  complaints  of 
damage  are  received. 

Family  MUSTELIDAE:   Weasels,   Minks,   Martens,   Wolverines,   Otters,   Skunks,   and   Badgers 

MUSTELA  LONGICAUDA  ARIZONENSIS  (Meakns) 
Mountain  Weasel;  Arizona  Weasel;  Ketch-ketch  of  the  Klamath  (C.  H.  M.) 

Putorius  arizonensis  Mearns,  Amer.  Mus.  Nat.  Hist.  Bull.  3:234,  1891. 

Type. — Collected  10  miles  south  of  Flagstaff,  Ariz.,  by  E.  A.  Mearns,  June  20, 
1886. 

General  characters. — Rather  small  (pi  42,  A),  form  long  and  slender,  with 
short  legs,  long  tail,  low,  wide  ears,  and  small  bright  eyes.  Claws  sharp  and 
moderately  curved  for  climbing ;  fur  thin  and  harsh  in  brown  summer  coat,  soft 
and  even  in  white  winter  coat ;  tip  of  tail  with  brush  of  long  stiff  hairs  always 
black ;  skull  short  and  wide  with  short,  deep  audital  bullae.  Anal  glands  well 
developed  and  secreting  a  strong  musky  fluid.  Summer  pelage,  upper  parts 
light  snuff  brown,  darkest  on  face  and  nose;  lower  parts  broadly  rich  buffy 
yellow,  paler  on  chin  and  toes ;  tip  of  tail  black  for  about  iy2  inches.  Winter 
pelage  pure  white  except  for  black  tip  of  tail  and  a  slight  yellowish  tinge  to 
belly,  and  usually  a  buffy  strain  on  tail  and  hind  feet. 

Measurements. — Adult  male  from  Springerville,  Ariz. :  Total  length,  363  mm ; 
tail,  140  ;  foot,  41 ;  ear  (dry) ,  20.  Of  female,  type :  302 ;  109  ;  32  ;  19.  Weight  of 
large  female  6  ounces,  of  male  12  ounces. 

Distribution  and.,  habitat. — These  weasels,  with  considerable  local 
variation,   occupy  the   Rocky  Mountain   and   Great  Basin  country 
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from  Arizona  and  New  Mexico  to  southeastern  British  Columbia, 
and  west  to  the  eastern  slope  of  the  Sierra  Nevada  and  Cascade 
Ranges  (fig.  66) .  In  the  Columbia  and  Snake  River  Valleys  they  are 
as  small  or  smaller  than  typical  arizonensis,  while  in  the  higher 
valleys  of  the  Great  Basin  they  are  almost  as  large  and  as  pale  as 
longicaudus  of  the  Great  Plains  region.  In  fact  the  specimens  from 
eastern  Oregon  could  be  sorted  into  longicaudus,  arizonensis,  and 
oribams  with  many  intermediates  between  these  forms.  Until  more 
thorough  study  of  the  group  can  be  made  it  seems  best  to  refer  the 
weasels  of  this  group  in  eastern  Oregon  to  arizonensis.  They  range 
from  the  lowest  valleys  to  high  up  in  the  mountains,  wherever  food 
is  available. 

General  habits. — These  bold  and  savage  little  hunters  cover  much 
of  the  country  in  search  of  prey,  ranging  widely  until  good  hunting 
is  found  and  then  killing  and  feasting  on  the  fat  of  the  land  until 

game  becomes  scarce  and 
they  are  urged  by  hunger 
or  wanderlust  to  move  on. 
Usually  they  are  seen  run- 
ning from  one  burrow  to 
another  in  the  open,  or 
along  fences  or  logs  where 
small  mammals  live,  or 
are  caught  in  traps  in  the 
burrows  of  ground  squir- 
rels, pocket  gophers,  kan- 
garoo rats,  wood  rats, 
mountain  beavers  or  in 
winter  in  traps  set  and 
baited  for  marten  and 
mink.  Their  little  paired 
tracks,  widely  spaced  over 
the  snow,  are  unmistak- 
able and,  either  in  long  curving  lines  or  intricate  network  of  cross 
lines,  show  a  well-written  record  of  the  hunt  for  small  game. 

Breeding  habits. — Fortunately  for  other  forms  of  small  animal 
life  weasels  are  not  very  prolific.  The  females  have  5  or  6  pairs  of 
mammae  close  together  on  the  posterior  part  of  the  abdomen,  and 
the  litter  probably  numbers  5  or  6.  When  about  half  grown  the 
young  are  sometimes  found  following  the  mother.  More  often, 
though,  weasels  are  found  alone  even  in  the  breeding  season,  and  it 
seems  probable  that  they  do  not  breed  with  much  regularity ;  other- 
wise there  would  be  a  greater  increase  in  numbers. 

Food  habits. — The  food  of  these  weasels  consists  largely  of  mice, 
gophers,  ground  squirrels,  wood  rats,  young  rabbits,  and  occasionally 
birds.  When  game  is  abundant  they  eat  the  blood  and  some  choice 
parts  and  often  kill  far  more  than  they  can  make  good  use  of,  appar- 
ently for  the  pleasure  of  killing.  Their  slender  form  enables  them  to 
enter  burrows  of  such  small  animals  as  ground  squirrels  and  pocket 
gophers  and  capture  the  occupants,  feast  upon  them,  and  then  use 
their  nests  and  burrows  as  comfortable  homes.  The  young  of  such 
animals  as  well  as  the  adults,  trapped  without  possibility  of  escape, 


Figure  66. — Range  of  Cascade  and  Arizona  weasels 
in  Oregon  :  1,  Mustcla  longicauda  saturataj  2,  M.  I. 
arizonensis.     Type  locality  circled. 
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Plate  42 


B4621M;     B4620M 


A,  Arizona  weasel  in  Yellowstone  Park  (photograph  by  C.  O.  Schneider,  July  12,   1924);  B,  Rocky 
Mountain  marten  in  full  winter  fur,  Glacier  National  Park,  Mont,  (courtesy  of  Ranger  James  Brooks). 
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are  killed  and  eaten.  With  all  their  abundance  of  easily  procured 
food  the  weasels  rarely  show  any  signs  of  fat,  being  usually  very  thin 
and  muscular. 

Economic  status. — Occasionally  a  weasel  gets  into  an  unprotected 
chicken  house  and  kills  young  chickens  or  even  some  of  the  old  hens. 
This  is  remembered  for  a  whole  generation,  while  their  constant 
check  on  the  overabundance  of  destructive  rodents  is  unknown  or 
little  noticed.  Their  destruction  of  poultry  is  usually  preventable, 
however,  and  should  not  be  given  undue  importance.  To  what  extent 
they  destroy  quail,  grouse,  or  other  ground-nesting  birds  is  not  well 
known,  but  it  is  certain  that  they  do  kill  some  young  rabbits,  which 
locally  are  counted  as  game.  As  fur  bearers  they  have  a  small  value, 
good  white  winter  skins  usually  bringing  the  trappers  about  50 
cents  to  $1  each,  sometimes  forming  an  important  part  of  his  catch. 
The  greatest  value  of  weasels,  however,  is  their  holding  in  check 
the  rapid  increase  of  numerous  rodent  pests,  thus  helping  to  main- 
tain an  important  and  long-established  check  on  abundance  of 
meadow  mice,  ground  squirrels,  and  other  small  rodents. 

MUSTELA  LONGICAUDA  SATURATA   (Mebbiam) 
Cascade  Weasel 

PutoriU8  saturatus  Merriam,  North  Amer.  Fauna  No.  11,  p.  21,  1896. 

Type — Collected  at  Siskiyou,  near  southern  boundary  of  Oregon,  by  Clark 
P.  Streator,  June  6,  1894. 

General  characters. — Slightly  larger  than  typical  arizonensis,  colors  darker 
and  richer,  skull  relatively  short  and  wide  with  short,  deep  audital  bullae. 
Summer  pelage,  upper  parts  dark  snuff  brown,  darkest  on  face  with  occasionally 
a  white  spot  or  specks  between  eyes ;  lower  parts  rich  clay  or  ochraceous  buff ; 
tip  of  tail  always  black.  Winter  pelage  pale  wood  brown  with  lighter  underfur, 
darker  face,  and  black  tip  of  tail;  lower  parts  whitish  or  tinged  with  pale 
yellowish  posteriorly.  If  a  white  winter  pelage  occurs  locally,  it  has  not  been 
recorded. 

Measurements. — Adult  male,  type :  Total  length,  402  mm ;  tail,  154 ;  foot,  46 ; 
ear  (dry),  20.    Female  from  Anchor,  Oreg.:  339;  123;  39;  16. 

Distribution  and  habitat. — The  Cascade  weasel  ranges  over  north- 
western California  to  southwestern  British  Columbia,  west  of  the 
Cascades  (fig.  66).  Specimens  from  Hornbrook,  Fort  Klamath,  and 
Mount  Mazama  are  intermediate  and  could  almost  as  well  be  referred 
to  arizonensis.  The  darkest  specimens  are  from  Salem  and  other 
localities  in  the  coast  country. 

General  habits. — The  type  of  this  weasel  was  taken  in  a  trap  set 
in  an  Aplodontia  burrow,  a  favorite  run  for  all  weasels  in  this  region. 
At  the  type  locality  in  June  1897,  A.  K.  Fisher  called  3  of  them  out 
of  the  thick  brush  by  squeaking,  and  shot  1  of  them  with  his  cane  gun, 
but  they  would  not  come  to  his  traps  set  and  baited  especially  for 
weasels.  In  the  timbered  country  where  they  live,  relatively  few 
specimens  have  been  taken  and  their  habits  have  been  but  rarely 
observed.  There  is  no  reason  to  suppose  that  their  habits  differ 
greatly  from  those  of  the  more  widely  distributed  and  better-known 
arizonensis  except  as  the  animals  have  adapted  themselves  to  a  mild 
climate  and  humid  habitat  of  timber  and  brush  land. 

7209° — 36 19 
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MUSTELA  WASHINGTONI  (Mereiam) 
Washington  Weasel;  Giska  of  the  Wasco 

Putorius  washingtoni  Merriam,  North  Amer.  Fauna  No.  11,  p.  18,  1896. 

Type. — Collected  at  Trout  Lake,  south  base  of  Mount  Adams,  Wash.,  by 
D.  N.  Kaegi,  November  15,  1895. 

General  characters. — Size  about  the  same  as  arizonensis,  with  relatively 
longer,  narrower  skull  and  flatter  audital  bullae.  Brown  of  sides  encroaching 
on  color  of  belly.  Summer  pelage:  Upper  parts  light  snuff  brown,  darker  on 
face  and  with  about  2  inches  of  tip  of  tail  black ;  lower  parts  dull  buffy  yellow, 
narrowing  on  belly  as  the  brown  of  the  sides  encroaches  and  usually  inclosing 
a  small  brown  spot  at  each  corner  of  mouth ;  toes  and  sometimes  whole  of 
front  feet  yellowish,  but  hind  feet  usually  brown.  Winter  pelage  with  upper 
parts  pale  drab  or  wood  brown ;  fur  lighter  at  base ;  lower  parts  white  or 
whitish  with  yellow  tinge ;  tip  of  tail  black ;  or,  in  about  half  of  the  winter 
specimens  examined,  white  all  over  except  black  tip  of  tail  and  a  buffy  suf- 
fusion or  stain  on  belly,  rump,  hind  feet,  and  tail. 

Measurements. — Adult  male  from  Mount  Adams :  Total  length,  405  mm ;  tail, 
152  ;  foot,  51 ;  ear  (dry) ,  20.    Female :  330 ;  118  ;  41. 

Distribution  and  habitat. — These  weasels  are  found  along  the  Cas- 
cades of  Washington  and  Oregon  south  at  least  to  Fort  Klamath 

( fig.  67 ) .  There  are  speci- 
mens from  the  west  base 
of  Mount  Jefferson,  near 
Wapini.tia,  Antelope,,  Hay 
Creek,  Davis  Creek,  and 
Fort  Klamath.  The  spe- 
cies apparently  takes  the 
place  of  arizonensis  with 
only  slight  overlapping  of 
range,  and  a  suggestion  of 
possible  interbreeding  in 
the  Antelope  and  Hay 
Creek  Country.  The  rela- 
tionship of  this  form  has 
not  been  fully  determined, 
but  it  shows  many  of  the 
characters  of  the  novebo- 
racensis  group.  It  seems 
not  to  be  a  high-mountain  form,  but  to  be  found  mainly  on  the 
lower  slopes  of  the  Cascades,  both  in  the  forest  and  out  on  high 
plateau  country. 

General  habits. — This  species  locally  is  rather  abundant  for  wea- 
sels, as  shown  by  a  series  of  36  specimens  collected  by  trappers  at 
the  type  locality  on  the  side  of  Mount  Adams.  In  June  1896,  Preble 
and  the  writer  trapped  and  shot  seven  at  a  rock  pile  near  camp  on 
an  open  grassy  ridge  between  the  John  Day  and  Deschutes  Rivers. 
These  were  all  nearly  full-grown  young  of  the  year,  and  probably 
belonged  to  one  family.  Others  collected  by  Jewett,  Walker,  Murie, 
and  Cunningham  along  the  east  side  of  the  Cascades  carry  the  range 
of  the  species  south  to  Fort  Klamath  and  constitute  a  good  series 
of  specimens  showing  both  summer  and  winter  pelage. 

Without  much  regard  to  type  of  country  or  cover  they  flourish 
where  there  is  a  good  supply  of  such  small  game  as  ground  squirrels, 
chipmunks,  gophers,  and  mice,  and  in  a  region  devoted  to  agricul- 
ture and  grazing,  where  their  destruction  of  rodent  pests  is  of  no 


Figure  67. — Range  of  Washington  and  Oregon  weasels 
in  Oregon  :  1,  Mustela  washingtoni ;  2,  M.  xantho- 
ffenys  orcgonensis.     Type  localities  circled. 
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small  importance.  The  mischief  they  may  do  on  rare  occasions  in 
poultry  yards  is  of  relatively  little  importance.  Since  in  the  low 
country  they  do  not  turn  white  in  winter,  their  skins  have  no  value 
as  fur.  If  counted  as  friends  of  mankind,  instead  of  enemies,  they 
will  long  remain  an  important  aid  to  agriculture. 

MUSTELA  XANTHOGENYS  OREGONENSIS  (Merriam) 

Oregon   Bridled   Weasel 

Putorius  xanthogenys  oregonensis  Merriam,  North  Aruer.  Fauna  No.  11,  p.  25, 
1896. 

Type. — Collected  at  Grants  Pass,  Oreg.,  December  19,  1891,  by  Clark  P. 
Streator. 

General  characters. — Large;  tail  long;  skull  long  and  narrow,  with  elongated 
bullae ;  face  bridled.  Winter  pelage,  upper  parts  light  reddish  brown,  darker 
on  face  with  well-marked  frontal  bar  and  cheek  patches  of  white  as  in  the 
bridled  weasels;  throat  and  front  feet  whitish,  rest  of  lower  parts  and  hind 
toe  yellowish ;  tip  of  tail  always  black.  Brown  of  upper  parts  darker  than 
in  winter  brown  coat  of  washlngtoni  and  not  encroaching  on  sides  of  belly. 
Summer  pelage  and  white  winter  pelage  not  known. 

Measurements. — Adult  female,  type  and  only  known  specimen :  Total  length, 
412  mm;  tail,  155;  foot,  44;  ear  (dry),  20.  Average  measurements  of  male 
xanthogenys  from  California  :  402 ;  156 ;  43. 

Distribution  and  habitat. — This  northernmost  form  of  the  bridled 
weasels  is  based  on  a  single  specimen,  a  female  in  winter  pelage; 
while  apparently  it  is  a  valid  form  additional  material  is  greatly 
needed  to  show  more  fully  its  characters  and  distribution  (fig.  67). 

General  habits. — The  type  of  this  weasel  was  taken  in  a  trap  set 
for  a  skunk  at  a  slaughterhouse  near  Grants  Pass.  In  habits  the 
bridled  weasels  are  similar  to  other  weasels  except  for  a  lower  and 
more  southern  distribution  in  Austral  Zones.  Being  a  large  species 
inhabiting  the  valley  country  they  naturally  have  greater  possibili- 
ties of  mischief  in  poultry  yards,  but  they  are  generally  rather  rare, 
and  few  complaints  are  heard,  while  their  destruction  of  pocket 
gophers  and  ground  squirrels  is  of  some  importance. 

MUSTELA  CICOGNANII  STREATORI   (Merriam) 
Puget   Sound  Weasel 

Putorius  streatori  Merriam,  North  Amer.  Fauna  No.  11,  p.  13,  1896. 

Type. — Collected  at  Mount  Vernon,  Skagit  Valley,  Wash.,  by  D.  R.  Lucky, 
February  29,  1896. 

General  characters. — Small ;  tail  short ;  skull  narrow  and  cylindrical  with 
narrow  bullae  and  inflated  squamosals;  dark  with  only  a  narrow  white  line 
on  belly.  Summer  pelage,  upper  parts  dark  chocolate  or  chestnut  brown,  dark- 
est on  face  and  nose ;  lower  parts  yellowish  white  on  chin,  throat,  breast,  and 
a  narrow  line  along  belly  that  divides  posteriorly  into  two  white  inguinal 
patches ;  inside  of  front  legs,  and  generally  front  toes,  white ;  tip  of  tail  black 
for  about  1  inch.  Winter  pelage  generally  lighter,  more  cinnamon  brown,  with 
paler  underfur,  but  with  the  same  pattern  as  in  summer.  In  the  mountains 
back  from  the  coast  country,  where  they  begin  to  grade  into  cicognmui,  some  of 
the  individuals  turn  white  in  winter,  except  the  black  tip  of  tail. 

Measurements. — Adult  male  from  near  type  locality :  Total  length,  275  mm ; 
tail,  82;  foot,  36;  ear  (dry),  14.     Adult  female:  218;  55;  26;  10. 

Distribution  and  habitat. — These  small  dark-colored  weasels  of  the 
humid  coast  country  of  western  Oregon  are  residents  of  forests  and 
brush  land  or,  in  recent  years,  the  rich  growth  of  fields  and  meadows, 
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Figure  68. — Range  of  the  three  small  weasels  in 
Oregon :  1,  Mustela  cicoffnanii  streatori;  2,  M.  c. 
muricus ;  3,  M.  c.  leptus. 


where  dense  cover  and  dark  soil  have  left  their  indelible  stamp  of 
color  intensity.  Ranging  from  southwestern  British  Columbia  to 
southern  Oregon  west  of  the  Cascades,  they  are  typical  only  in  the 
low  country  (fig.  68). 

General  habits. — Like  other  weasels  the  Puget  Sound  weasels  are 
wanderers  and  hunters  of  small  game,  the  size  of  the  game  being 
limited  only  by  their  power  to  overcome  and  kill  it.    Mice,  gophers, 

chipmunks,  and  the  young 
of  larger  species  of  rodents 
evidently  constitute  most 
of  their  prey  and  usually 
are  to  be  found  in  abun- 
dance. If  game  is  scarce 
in  one  locality  the  weasels 
hurry  away  to  other  and 
better  hunting  grounds, 
or  add  more  energy  and 
speed  to  their  search  until 
blood  and  meat  satisfy 
their  rapacious  appetites. 
Too  small  to  be  a  menace  to 
poultry  or  game,  or  to  be 
of  value  for  fur,  they  can 
go  on  destroying  small 
rodents  with  little  danger 
of  interference  by  man.  However,  many  are  caught  in  traps  set  for 
the  more  valuable  fur  bearers,  and  perhaps  in  this  way  their  abun- 
dance may  be  seriously  curbed. 

MUSTELA  CICOGNANII  MURICUS   (Bangs) 
Sierra  Least  Weasel 

Putorius  (Arctogale)  muricus  Bangs,  New  England  Zool.  Club  Proc.  1:71,  1899. 

Type. — Collected  at  Echo,  El  Dorado  County,  Calif.,  adult  male,  by  W.  W. 
Price  and  E.  M.  Nutting,  July  15,  1897. 

General  characters. — Very  small,  the  smallest  weasel  at  present  known  in 
Oregon ;  skull  long  and  narrow,  bullae  long  and  continuous  with  inflated 
squamosals;  tail  rather  short;  lower  parts  broadly  white.  Summer  pelage: 
Upper  parts  light  chocolate  brown  (close  to  natal  brown  of  Ridgway)  ;  lower 
parts  broadly  white,  including  upper  lips,  toes,  and  inside  of  legs ;  tip  of  tail 
for  about  1  inch  black.  Winter  pelage  unknown  but  probably  all  white  except 
black  tip  of  tail. 

Measurements. — Of  adult  male  type  from  Echo,  Calif. :  Total  length,  220  mm ; 
tail,  60;  foot,  31.  Adult  male  from  Warm  Springs,  Oreg. :  235;  68;  30.  A 
female  from  Siskiyou  County,  Calif.,  recorded  by  Kellogg,  measured  210 ;  55 ;  27. 
Weight  of  male  54.5  g  (Grinnell,  Dixon,  and  Linsdale  1930,  p.  463). 

Distribution  and  habitat. — The  only  specimen  of  this  little  weasel 
from  Oregon  was  taken  at  Mill  Creek  about  20  miles  west  of  Warm 
Springs,  on  the  east  slope  of  the  Cascades,  by  Stanley  G.  Jewett, 
May  7,  1915  (fig.  68).  It  is  in  brown  summer  coat,  slightly  larger 
and  darker  than  typical  muricus,  suggesting  the  first  step  of  grada- 
tion toward  streatori.  Two  specimens  from  Siskiyou  County,  Calif., 
were  identified  by  Kellogg  as  muricus,  and  an  unsexed  skull  from 
Fort  Klamath  if  a  male,  is  muricus;  if  a  female,  streatori. 
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General  habits. — Little  is  known  of  the  habits  of  these  little 
weasels,  but  it  is  fair  to  infer  that  they  do  not  differ  greatly  from 
those  of  streatori  or  cicognanii.  Because  of  their  small  size  it  is 
probable  that  their  prey  is  chiefly  mice,  as  was  assumed  by  the  au- 
thor of  the  name  muricus — a  mouser.  At  present  it  is  not  known 
that  they  turn  white  in  winter,  but  from  the  high  altitude  of  their 
habitat  this  seems  probable. 

MUSTELA  CICOGNANII  LEPTUS   (Meeriam) 
Rocky  Mountain  Least  Weasel 
Putorius  streatori  leptus  Merriam,  Biol.  Soc.  Wash.  Proc.  16:  76,  1903. 

Type. — Collected  at  Silverton,  San  Juan  County,  Colo.,  by  J.  Alden  Loring  in 
1893. 

General  characters. — Very  small;  tail  short  with  well-developed  pencil;  skull 
light  and  smooth,  relatively  shorter  and  wider  than  in  muricus  or  streatori, 
with  inflated  bullae  and  mastoids.  Summer  pelage,  upper  parts  drab  brown, 
lacking  the  reddish  or  hazel ;  tip  of  tail  black ;  toes  and  whole  lower  parts 
white,  or  yellowish  white  posteriorly.  Winter  pelage  pure  white  or  greenish 
white  all  over  except  black  tip  of  tail. 

Measurements. — Type,  male :  Total  length,  243  mm ;  tail,  64 ;  foot,  31.  Fe- 
male :  195 ;  50 ;  26. 

Distribution  and  habitat. — Ranging  the  Rocky  Mountain  region 
of  the  United  States,  south  to  northern  New  Mexico  and  west  to  the 
Blue  Mountains  of  southeastern  Washington,  these  weasels  usually 
are  found  in  Canadian  Zone  (fig.  68).  There  seems  to  be  no  definite 
record  for  Oregon;  but  a  specimen  taken  by  L.  R.  Dice  on  Butte 
Creek,  Walla  Walla  County,  Wash.,  was  within  a  few  miles  of  the 
Oregon  line,  and  undoubtedly  the  species  occurs  throughout  the 
Blue  Mountain  section,  where  tracks  of  a  tiny  weasel  are  reported. 

LUTREOLA  VI SON  ENERGUMENOS  (Bangs)11 

Western  Mink;  Pahuna-ah  of  the  Burns  Piute;  Adete  of  the  Wasco;  Kla-pa 
of  the  Klamath  (C.  H.  M.) 

Putorius  vison  energumenos  Bangs,  Boston  Soc.  Nat.  Hist.  Proc.  27 :  5,  1896. 

Type. — Collected  at  Sumas,  British  Columbia,  by  Allan  C.  Brooks,  September 
23,  1895. 

General  characters. — Form  long  and  low,  somewhat  weasellike  but  heavier 
bodied ;  feet  fully  webbed  for  swimming ;  ears  low  and  wide ;  eyes  small ;  nose 
pointed ;  outer  hairs  coarse  and  lax ;  underfur  dense,  soft,  and  fine ;  tail  about 
one-third  of  total  length,  heavily  furred  and  without  long  terminal  pencil  or 
brush  as  in  the  weasels ;  anal  glands  secreting  unmistakable  mink  odor.  Nearly 
uniform  dark  brown  all  over.  Adults  in  summer  pelage,  dull  chestnut  brown, 
fading  to  almost  rusty  brown,  sometimes  with  white  streaks  on  chin,  breast,  or 
belly;  tail  blackish  toward  tip.  Young  dark  chocolate  brown  or  blackish. 
Winter  pelage  full  and  soft,  bright  chestnut  brown  with  blackish  tail  and  the 
same  white  markings  as  in  summer. 

Measurements. — A  large  male  near  Mount  Jefferson :  Total  length,  615  mm ; 
tail,  211 ;  foot,  72 ;  ear  from  basal  notch  to  tip  of  upper  rim,  measured  dry,  20. 
Adult  female  from  Beaverton :  503 ;  157 ;  61 ;  18.  Weight  of  males  about  2  to 
4  pounds,  females  considerably  less. 


11  In  retaining  the  genus  Lutreola  Wagner,  1841,  rejected  by  recent  authors  on  the 
ground  that  the  minks  are  not  generically  separable  from  the  weasels  of  the  older  genus 
Mu8tela,  the  writer  is  not  passing  final  judgment  on  the  value  of  generic  characters 
beyond  our  North  American  species  of  the  two  genera.  Such  a  decision  must  wait  a 
final  thorough  revision  of  the  Mustelidae  of  the  world,  which  may  show  radical  changes 
necessary  in  the  nomenclature  of  the  group.  Such  studies  may  even  reveal  intermediate 
characters  in  some  remote  part  of  the  earth,  between  the  two  genera.  In  our  own 
species,  however,  the  differences  between  the  minks  and  weasels  are  certainly  as  great  as 
those  separating  many  other  of  our  recognized  genera. 
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Distribution  and  habitat. — Mink  are  fairly  common  along  most  of 
the  streams,  lakes,  and  coast  lines  of  Oregon  and  absent  only  from 
the  high  mountains  and  deserts  or  waterless  areas  (fig.  69).  Semi- 
aquatic  in  habits,  they  follow  streams,  getting  much  of  their  food 
from  the  water,  and  hence  are  mainly  restricted  to  areas  of  permanent 
water  supply.  They  show  no  preference  for  timber  or  open  country, 
as  marshes  with  tall  grass,  reeds,  and  tules  afford  ample  shelter  and 
protection.  They  are  equally  at  home  though  in  the  forests  or  wher- 
ever a  satisfactory  food  supply  is  found.  Their  abundance  depends 
largely  on  the  price  of  fur  and  the  energy  with  which  trapping  is 
carried  on.  No  matter  how  thoroughly  trapped  out,  they  seem 
always  to  return  and  to  increase  slowly.  Few  of  our  fur  bearers  have 
held  their  own  so  successfully  against  the  inroads  of  civilization. 

General  habits. — Mink 
are  well  adapted  by  their 
dense  fur  and  webbed  feet 
to  a  semiaquatic  life. 
Their  robust  form  and  un- 
usual fighting  powers  fit 
them  also  for  life  on  land. 
Their  keen,  well-curved 
nails  enable  them  to  take 
refuge  or  pursue  prey  into 
the  treetops.  Often  they 
are  treed  at  night  by  dogs 
hunting  raccoons,  and  only 
with  difficulty  dislodged 
from  the  topmost  branches 
of  the  tree.  They  are  great 
travelers  overland,  but 
usually  follow  along  the  banks  of  a  stream  or  on  the  ice  or  snow  above 
its  frozen  surface,  where  they  hunt  under  the  banks  and  in  hollow 
trees  and  logs  for  the  small  game  that  makes  up  much  of  their  food. 
In  the  water  they  are  nearly  as  much  at  home  as  the  otter,  swimming 
rapidly,  diving,  and  remaining  under  to  pursue  and  capture  fish, 
frogs,  and  crustaceans  or  to  escape  from  enemies  by  keeping  below  the 
surface  until  well  out  of  sight.  If  pursued  they  always  take  refuge  in 
the  water,  if  possible,  unless  a  deep  burrow  or  hollow  log  or  tree  is 
available  close  by.  In  a  burrow  or  hollow  log  or  tree  they  are  "bad 
medicine"  for  any  dog  that  tries  to  get  hold  of  them,  for,  of  the  weasel 
family,  they  are  far  quicker  than  any  dog  and  always  get  the  first 
hold,  usually  of  the  dog's  nose  or  lip,  in  a  way  to  fully  command  the 
situation.  As  fighters  they  perhaps  have  no  superiors  of  their  own 
size,  and  even  in  the  open,  a  mink  will  often  severely  punish  a  dog  of 
many  times  its  size  and  send  the  dog  home  with  a  bloody  face  and  a 
sad  heart.  The  mink  has  a  savage  scream  with  which  it  threatens  a 
dog  or  even  a  person  coming  near  its  retreat,  and  in  the  cruel  jaws  of 
a  steel  trap  a  mink  will  scream  and  fight  to  the  last,  never  yielding  its 
valuable  pelt  without  a  fierce  struggle  for  life.  Hunters  and  merciless 
killers  themselves,  they  seem  to  have  little  sense  of  fear  and  great  con- 
fidence in  their  own  strength  and  skill.  In  domestication  they  are 
said  to  be  gentle  and  affectionate  pets,  running  at  large  on  friendly 
terms  with  the  dogs,  cats,  and  poultry. 


Figure  69. — Range  of  the  mink,  Lutreola  vison  ener 
gumenos,  in  Oregon. 
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Breeding  habits. — Apparently  the  mink  breeds  but  once  a  year,  the 
6  or  8  young  being  born  in  April  or  May  and  attaining  maturity  dur- 
ing the  following  winter.  The  young  are  kept  in  some  burrow  or 
hollow  under  rocks  or  logs  until  old  enough  to  follow  the  mother, 
who  hunts  and  brings  them  food  before  they  are  old  enough  to  travel. 
The  polygamous  male  apparently  takes  no  interest  in  his  family  or  is 
kept  away  by  fear  of  the  keen  teeth  of  the  mother  mink. 

Food  habits. — From  the  water  minks  obtain  fish,  frogs,  and  crusta- 
ceans, the  latter  being  apparently  their  favorite  food,  and  where 
abundant,  as  in  western  Oregon,  their  principal  food  for  the  year 
around.  Other  small  game  such  as  muskrats,  mice,  ground  squirrels, 
chipmunks,  and  birds  in  varying  numbers  form  a  part  of  the  bill  of 
fare.  Undoubtedly  some  game  birds  are  killed  and  some  nests  de- 
stroyed, as  poultry  is  occasionally  attacked  and  on  rare  occasions 
ruthlessly  killed  and  left  lying.  In  case  of  a  raided  poultry  yard 
or  any  unusual  supply  of  such  food,  apparently  the  blood  only  is 
taken,  but  normally  the  game  is  eaten — bones,  feathers,  fur,  scales, 
shells,  and  all — as  shown  by  the  traces  left  in  the  droppings  near  the 
dens  or  along  the  shores. 

Economic  status. — On  rare  occasions  there  are  complaints  of  ser- 
ious destruction  of  poultry  by  mink,  but  these  are  of  local  and  in- 
frequent occurrence,  and  in  most  cases  could  be  easily  prevented. 
Some  game  birds  and  nests  and  such  small  game  as  rabbits  and 
squirrels  and  some  fish  are  undoubtedly  destroyed  by  them,  but  a 
constant  check  on  the  abundance  of  destructive  rodents  serves  to 
counterbalance  in  part  these  losses,  while  the  value  of  the  fur  far 
outweighs  all  losses  through  their  depredations.  During  the  trap- 
ping season  of  November  1  to  February  28,  1913-14,  2,466  mink  were 
taken  in  Oregon,  according  to  the  records  of  the  State  Game  Com- 
mission. These  at  an  average  price  of  $3.25  would  bring  into  the 
State  more  than  $8,000.  The  mink  is  one  of  the  most  permanent 
and  valuable  fur  bearers  of  the  State,  and  the  least  likely  to  be  ex- 
terminated. Still  they  require  careful  protection  to  keep  the  num- 
bers up  to  the  maximum,  and  to  insure  that  they  are  taken  only  when 
prime,  in  the  3  winter  months. 

MARTES  CAURINA  CAURINA   (Mereiam) 
Pacific  Marten;  American  Sable;  Pap  of  the  Klamath  (C.  H.  M.) 

Mustela  caurina  Merriam,  North  Anier.  Fauna  No.  4,  D.  27,  1890. 

Type. — Collected  near  Grays  Harbor,  Wash.,  February  4,  1886,  by  L.  C. 
Toney. 

General  characters. — In  size  about  the  same  as  the  mink,  but  apparently 
larger  because  of  longer  legs,  tail,  and  ears,  longer  fur,  and  especially  more 
bushy  tail ;  upper  teeth  18,  lower  20,  instead  of  16  and  18,  as  in  the  mink  and 
weasels ;  nails,  slender,  sharp,  and  well  curved  for  climbing ;  toes  webbed  only 
at  base;  males  with  elongated  gland  on  belly;  summer  pelage  thin  and  harsh, 
winter  fur  long,  fine,  and  silky.  Color  about  the  same  in  summer  and  winter, 
upper  parts  light  or  dark  yellowish  brown,  near  snuff  brown  or  raw  umber, 
slightly  paler  on  head  and  shoulders,  darker  or  blackish  on  tail  and  feet; 
throat  and  breast  and  sometimes  back  of  belly  varying  from  yellow  to  rich 
orange. 

Measurements. — A  large  male :  Total  length,  600  mm  ;  tail,  203 ;  foot,  92 ;  ear, 
(dry),  38.  Female:  597;  206;  83;  35.  Basal  length  of  skull,  76;  zygomatic 
breadth,  72.     Weight  of  one  male,  from  Three  Sisters,  2.5  pounds. 
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Distribution  and  habitat. — This  western  form  of  the  marten  ranges 
from  southern  British  Columbia  to  northern  California  through  the 
Cascades  and  coastal  area  of  "Washington  and  Oregon  (fig.  70). 
Specimens  from  southern  Oregon  are  included  but  are  grading  toward 
Martes  caurina  sierrae  characterized  by  Grinnell  and  Storer  from  the 
Sierra  Nevada.  In  Oregon  they  are  found  mainly  in  Canadian  and 
Hudsonian  Zones  of  the  mountains,  and  in  the  humid  mixed  zones  of 
the  coast  and  Coast  Ranges. 

General  habits. — Martens  are  primarily  forest  dwellers,  ranging 
mainly  in  the  dense  coniferous  forests  where  they  travel  widely  in 
search  of  small  game.  They  are  expert  climbers  and  will  leap  from 
tree  to  tree  in  pursuit  of  their  prey,  or  stalk  it  on  the  ground  among 
the  logs  and  undergrowth,  or  even  range  among  the  bare  rocks  high 

above  timber  line  in  search 
of  conies.  While  mainly 
nocturnal  they  are  often 
active  during  the  day  and 
seem  to  see  well  even  in 
bright  sunlight,  and  conse- 
quently do  their  hunting 
by  night  or  day  whenever 
they  feel  the  urge  of  hun- 
ger. Where  really  com- 
mon they  are  occasionally 
seen  running  over  logs  or 
up  trees  in alarmat passers- 
by,  but  generally  they  are 
so  scarce  as  to  be  rarely 
seen,  except  when  caught 
in  traps.  Their  nests  and 
such  temporary  homes  as 
they  may  claim  are  in  hollow  trees  or  logs,  or  among  the  rocks,  but 
outside  of  the  breeding  season  they  seem  to  be  wide  wanderers  with 
many  temporary  camps  and  shelters.  In  winter  their  unmistakable 
diagonally  paired  tracks,  much  larger  than  those  of  the  mink,  are 
occasionally  seen  leading  from  grove  to  grove  or  through  brush 
patches  where  rabbits  and  grouse  might  be  found,  over  hilltops  or 
through  deep  woods  in  the  manner  of  foxes  or  weasels  rather  than 
along  the  watercourses  where  the  mink  and  otter  hunt. 

Breeding  habits. — Female  martens  have  usually  2  or  3  pairs  of 
well  developed  mammae  on  the  posterior,  abdominal  or  inguinal 
region,  and  there  are  records  of  2,  3,  4,  5,  and  6  embryos  or  young. 
The  young  are  born  generally  in  April,  May,  or  June.  On  June  19, 
1889,  T.  S.  Palmer  secured  a  young  one  only  a  few  days  old  near 
Crescent  City,  Calif.,  taken  from  its  mother  by  a  farmer  as  she 
carried  her  young  in  her  mouth,  one  at  a  time,  across  the  road.  The 
young  are  said  to  develop  slowly  but  are  half  grown  and  out  of  the 
nest  by  the  middle  of  July. 

Food  habits. — Martens  might  be  called  omnivorous  carnivores,  for 
they  capture  a  great  variety  of  small  game,  largely  mice,  chipmunks, 
squirrels,  wood  rats,  conies,  and  rabbits,  as  well  as  any  birds  that 
come  in  their  way,  and  they  even  feast  on  some  insects  and  berries  if 
these  are  numerous.     The  stomachs  of  two  caught  in  August  1896  at 


Figdre  70. — Range  of  the  two  forms  of  martens  in 
Oregon:  1,  Martes  caurina  caurina;  2,  M.  c. 
oriyenes. 
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Crater  Lake  were  filled  with  big  brown,  wingless  crickets  (Cuphodir- 
ris  piperi)  which  were  also  found  in  one  collected  near  Three  Sisters 
Peaks  in  July  1914.  Feathers  of  birds  and  fur  conies  and  other 
small  rodents  were  also  found  in  their  stomachs,  and  birds,  squirrels, 
chipmunks,  rats,  and  mice  are  excellent  bait  for  marten  traps.  Traps 
set  in  the  runways  and  burrows  of  mountain  beaver  sometimes  catcli 
martens,  and  it  is  probable  that  the  mountain  beaver  and  pocket 
gophers  are  on  their  bill  of  fare.  Fish  are  said  to  be  good  trap  bait 
for  martens,  but  it  is  doubtful  if  fish  are  caught  or  taken  from  the 
water  by  them.  Food  is  generally  abundant,  but  martens  rarely 
.show  any  signs  of  fat  and  are  generally  as  lean  and  muscular  as  the 
mink  or  weasel. 

Economic  status. — According  to  the  Oregon  Sportsman  for  June 
1914,  518  martens  were  taken  during  the  previous  winter,  November 
1  to  February  28,  by  the  registered  trappers  in  Oregon.  Of  these, 
88  skins  were  taken  in  Klamath  County;  87  in  Union  County;  82 
in  Grant  County;  60  in  Curry  County;  41  in  Baker  County;  23 
in  Umatilla  County;  22  in  Douglas  County;  21  in  Lane  County; 
19  in  Crook  County;  18  in  Multnomah  County;  15  in  Lincoln 
County ;  14  in  Wallowa  County ;  and  smaller  numbers  in  other  coun- 
ties in  the  State.  At  the  current  price  of  trappers'  skins,  about  $25 
each,  these  brought  into  the  State  nearly  $13,000,  about  the  same  as 
was  received  for  the  greater  number  of  skins  of  mink. 

Martens  are  not  destructive  to  poultry  and  not  seriously  so  to 
game.  The  beauty  and  high  price  of  their  fur  make  them  one  of 
the  most  important  fur-bearing  animals  of  Oregon. 

MARTES    CAURINA    ORIGENES     (Rhoads) 
Rocky  Mountain  Marten 

Mustela  caurina  oriaenes  Rhoads,  Acad.  Nat.  Sci.  Phila.  Proc,  p.  458,  1902. 

Type. — Collected  at  Marvine  Lodge,  Garfield  County,  Colo.,  Sept.  16,  1901, 
by  E.  T.  Seton. 

General  characters. — Size  and  proportions  about  the  same  as  in  caurina 
but  colors  generally  lighter,  more  drab  brown  with  more  distinctly  gray  head, 
lighter  yellow  or  occasionally  white  throat  patch,  and  light  yellow  traces  along 
median  line  of  belly  (pi.  42,  B).  Skull  relatively  wide  with  slender  rostrum 
and  the  same  heavy  molar  teeth  and  wide  heel  of  back  upper  molar  as  in 
caurina. 

Measurements. — Adult  male  from  Colorado :  Total  length,  610  mm ;  tail, 
170;  foot,  95;  ear  (dry),  30.     Skull:  Basal  length,  76;  zygomatic  breadth,  49. 

Distribution  and  habitat. — These  beautiful  fur  bearers  range  from 
northern  New  Mexico  through  Colorado,  Utah,  Wyoming,  and  Idaho 
into  the  Blue  Mountains  of  Oregon  (fig.  70).  There  are  specimens 
from  Strawberry  Butte  and  vicinity  in  the  Biological  Survey  col- 
lection, and  one  from  Cornucopia  in  the  University  of  Oregon  col- 
lection. In  1897  the  writer  found  their  tracks  on  the  snow  far  above 
timber  line  on  the  Wallowa  peaks,  and  in  1915  Jewett  reported 
them  as  becoming  scarce  in  the  Wallowa  Mountains,  although  dur- 
ing the  previous  winter  of  1913-14  one  trapper  had  taken  $800  worth 
of  their  skins  in  the  lodgepole  pine  forest  near  Olive  Lake,  and 
the  winter  before  that  two  trappers  had  taken  12  skins  near  Bourne 
in  the  Baker  City  Range.  In  1896  a  fine  old  male  was  collected  on 
Strawberry  Butte,  and  in  1915  Jewett  took  4  specimens  near  there 
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at  Strawberry  Lake.  In  1919  Cantwell  reported  them  as  rare  but 
occasionally  taken  by  trappers  in  favorable  places  in  the  Sled 
Springs  district  north  of  Enterprise,  and  in  the  Wallowa  Mountains. 
In  the  Rocky  Mountains  these  animals  are  found  mainly  in  Cana- 
dian and  Hudsonian  Zones  of  the  mountain  ranges. 

General  habits. — The  habits  of  the  martens  everywhere  seem  to 
be  much  the  same;  they  are  boreal  forest  hunters  of  small  game, 
expert  climbers,  and  great  travelers  over  the  winter  snow  fields, 
and  keep  generally  in  the  shelter  of  the  forests  and  away  from  the 
water  or  open  country.  They  are  to  some  extent  weasellike  in  their 
methods  01  hunting  over  the  ground,  along  logs,  and  even  up  the 
trees  after  squirrels  or  birds.  They  climb  rapidly  and  hunt  Rich- 
ardson's squirrels  in  their  tree  homes.  Chipmunks,  ground  squir- 
rels, and  various  mice  are  common  prey.  At  Strawberry  Lake, 
where  Jewett  caught  a  whole  family  of  martens,  the  old  male 
had  a  water  ouzel  in  its  stomach.  Rabbits  and  grouse  are  about  the 
largest  game  on  their  list,  but  mice  and  insects  are  their  "  daily 
bread"  in  summer,"  and  berries  in  their  season  are  said  to  be  a 
favorite  food. 

MARTES  PENNANT!  PACIFICA    (Rhoads) 
Pacific  Fisher  ;  Pekan  ;  Agabastam  of  the  Wasco 

Mustela  canadensis  pa'cifica  Rhoads,  Anier.  Phil.  Soc.  Trans,  (n.  s.)  19:  435,  1898. 

Type. — Collected  at  Lake  Keechelus,  Kittitas  County,  Wash.,  by  Allan  Rupert, 
1892. 

General  characters. — Much  larger  than  the  marten,  with  longer  tail  and 
heavier  build,  nearly  as  large  as  a  fox  but  with  shorter  legs,  tail,  and  ears ; 
tooth  and  cranial  characters  as  in  martens,  but  with  heavier  skull  and  teeth; 
high  sagittal  crest ;  feet  heavily  furred  in  winter ;  toes  webbed  at  base  only ; 
nails  sharp  and  curved  for  climbing;  without  the  conspicuous  abdominal 
gland  of  the  male  martens.  Summer  pelage  thin  and  harsh,  the  coarse  outer 
hairs  hiding  thin  underiur.  Winter  fur  long,  light  and  wavy,  much  obscured 
by  very  long,  sparse  outer  hairs ;  tail  heavily  furred  to  tip  with  long  shiny 
black  outer  hairs.  Color  much  the  same  at  all  seasons;  upper  parts  variable, 
buffy  gray  or  snuff  brown,  coarsely  grizzled  with  black-tipped  white  hairs 
over  shoulders  and  becoming  darker  or  blackish  over  back  and  rump ;  tail, 
feet,  nose,  and  back  of  ears  black  or  blackish ;  lower  parts  mostly  black  or 
blackish  with  often  white  spots  on  throat,  breast,  and  in  axils  of  front  and 
hind  legs. 

Measurements. — Large  male:.  1,013  mm;  395;  128;  41.  Weight  10  pounds  2 
ounces.     Other  weights  given  up  to  12  and  18  pounds. 

Distribution-  and  habitat.- — The  fisher  of  the  Cascades  extends  from 
British  Columbia  south  through  Washington  and  Oregon  to  north- 
ern California  and  also  through  the  Coast  Ranges  (fig.  71).  No 
specimens  have  been  seen  from  the  Blue  Mountain  section,  but  pro- 
visionally the  records  are  included  under  this  name.  Like  the 
martens,  they  are  boreal  in  habitat,  but  in  Oregon  they  occupy  also 
the  cool  humid  Coast  Ranges  and  coniferous  coastal  forests.  They 
are  forest  dwellers  and  are  rarely  found  far  from  cover  of  spruce  and 
pine. 

General  habits. — Fishers  are  similar  to  the  martens  in  habits,  being 
great  climbers  and  hunters,  pursuing  their  prey  on  the  ground 
or  to  the  tops  of  the  tallest  trees,  and  even  making  long  leaps  from 
tree  to  tree  in  pursuit  of  squirrels  or  to  escape  their  enemies.  Their 
nests  and  breeding  dens  are  said  to  be  in  hollow  trees  or  hollow 
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logs.  They  cover  much  country  in  tireless  pursuit  of  small  game 
but  keep  well  concealed  and  are  rarely  seen  except  when  caught 
in  traps. 

Breeding  habits. — Seton  records  one  litter  of  3  young  fishers  that 
were  taken  from  a  hollow  tree  about  40  feet  from  the  ground,  and 
says  that  the  number  varies  from  1  to  5,  born  about  the  first  of 
May. 

Food  habits. — In  food  habits  they  are  similar  to  the  martens, 
capturing  a  great  variety  of  small  game  up  to  the  size  of  rabbits 
and  grouse,  but  depending 
largely  on  squirrels  and 
smaller  animals.  They 
are  said  to  be  especially 
fond  of  porcupines. 

Economic  status. — Dur- 
ing the  trapping  season  of 
1913-14,  9  fishers  were  re- 
ported to  the  State  Game 
Commission  by  the  regis- 
tered trappers  of  the 
State;  3  from  Lane 
Comity;  2  from  Curry 
County;  and  1  each  from 
Douglas,  Josephine,  Ma- 

■^i^v,     cm  A   TTmnt;iln    r1^,,^         Figure    71. — Range    of    the    fisher,    Martes    pennanti 

rion,  and  Umatilla  Coun-  paciflca,  in  Oregon. 

ties.    At  that  time  prime 

fisher  skins  were  quoted  at  $25  each,  but  in  1920  to  1925  they  went 

up  to  $100  and  $150  for  prime  skins.     They  form  beautiful  and 

durable  garments  and  are  sufficiently  rare  to  be  highly  desirable  furs. 

GULO  LUSCUS  LUSCUS   (Linnaeus) 

Wolverine  ;  Glutton  ;  Carcajou  ;  Mountain  Devil  ;   Skunk  Bear  ;  Maneater 

[Ursus]  luscus  Linnaeus,  Syst.  Nat.  ed.  12,  v.  1,  p.  71,  1766.     (Subspecies  uncer- 
tain— no  specimens  from  Oregon  available  for  study.) 

Type  locality. — Hudson  Bay. 

General  characters. — Form  robust;  body  short  and  wide  with  powerful  bead, 
neck,  and  legs ;  ears  low ;  legs  short ;  tail  short  and  bushy ;  toes  short  and  webbed 
at  base  only;  nails  sharp  and  curved  for  climbing;  skull  massive  and  power- 
ful ;  pelage  long  and  coarse  with  wholly  concealed  short  dense  underfur.  Pelage 
long  and  dense  in  winter,  thin  and  stringy  in  summer.  Color  approximately 
the  same  at  all  seasons ;  back  dark  brown  or  blackish,  almost  encircled  by  a 
broad  yellowish  band  along  sides  and  across  hips;  shoulders  yellowish  brown 
or  gray ;  crown  gray  back  of  eyes ;  face,  nose,  feet,  and  tail  black ;  lower  parts 
dark  brown  or  blackish  except  throat  and  breast,  which  are  usually  heavily 
mottled  with  white  or  salmon. 

Measurements. — A  large  male  from  Alaska,  collected  by  Charles  Sheldon, 
measured  1,070  mm ;  218 ;  190,  and  weighed  36  pounds.  One  brought  to  the 
National  Zoological  Park  from  Cordova,  Alaska,  in  March  1928,  weighed  28 
pounds.  One  recorded  from  Labrador  by  George  Cartwright  weighed  26 
pounds.  A  large  male  from  the  Sierra  Nevada s,  of  California,  recorded  by 
Joseph  Grinnell  and  Storer  (1924,  p.  85),  weighed  25  pounds. 

Distribution  and  habitat. — Wolverines  once  occupied  the  boreal 
zone  across  the  northern  part  of  the  continent  and  southward  in 
the  mountains  to  Colorado  and  California  (fig.  72).  At  present  they 
are  rare  in  the  United  States,  but  probably  are  not  yet  extinct  in  the 
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Figure    72. — Range  of    the    wolverine,    Oulo    luscus 
luscus,   in  Oregon. 


Cascades  and  Sierra  Nevadas.  Adolph  Aschoff  reported  them  in  the 
Mount  Hood  section  in  1896,  and  George  Moody  caught  one  in  the 
upper  McKenzie  Valley  west  of  the  Three  Sisters  Peaks,  Oreg.,  in 
1912. 

General  habits. — Although  of  the  weasel  family,  wolverines  have 
much  the  build  and  habits  of  little  bears.  They  are  great  wanderers, 
hunters,  and  scavengers,  always  searching  for  meat,  and  killing  any 
kind  of  game  that  their  short  legs  enable  them  to  catch  or  corner, 
but  actually  feeding  largely  upon  offal  or  the  carcasses  of  game 
animals  killed  by  hunters  or  found  dead.    Of  powerful  strength  and 

build,  they  do  not  hesitate 
to  attack  any  animal,  even 
to  the  caribou  and  moose, 
that  they  can  steal  upon 
and  get  a  death  grip  upon 
with  their  powerful  jaws. 
They  seem  to  have  no 
fear,  even  of  man,  but  are 
cunning  and  suspicious  in 
stealing  food  and  avoid- 
ing traps  and  are  bold  and 
dangerous  fighters  when 
cornered  or  captured. 
Fortunately  for  other  ani- 
mals of  the  woods  and  for 
man,  their  legs  and  bodies 
are  short  and  their  best 
speed  is  but  slow.  Great  strength  and  tireless  energy  enable  them 
to  secure  food,  even  where  it  is  scarce  and  widely  scattered. 

Breeding  habits. — Litters  of  from  2  to  5  young  wolverines  have 
been  recorded,  born  in  April,  May,  and  June.  Seton  says  the  site 
chosen  for  the  young  ones'  home  is  almost  any  sheltered  hollow  in 
the  ground  or  under  rocks,  and  that  in  October  they  appear  in 
families,  the  young  still  following  their  dam,  though  not  much 
inferior  in  size.  The  mother  is  said  to  be  savage  in  defense  of 
her  young  and  to  bring  them  food  before  they  are  old  enough  to 
leave  the  nest. 

Food  habits. — While  hunters  of  any  large  or  small  game  which 
they  can  capture,  the  wolverines  are  credited  with  enormous  appe- 
tites not  always  satisfied  by  the  fresh  kill  and  largely  depending  on 
dead  carcasses  of  game  found  under  the  winter's  snow  or  summer's 
sun.  With  keen  noses  they  scent  a  feast  from  a  distance  and  locate 
the  meat  or  food  cache  of  the  hunter  and  even  devour  his  cache  of 
furs  if  by  any  device  of  skill  or  strength  it  can  be  broken  into. 
Martens  or  any  other  fur-bearing  animals  found  in  traps  are  eaten 
until  the  trapper  is  sometimes  obliged  to  move  his  trap  line  if  he 
cannot  catch  the  thief.  The  trap  bait  is  also  eaten  along  the  trap  line 
and  the  traps  either  avoided  or  sprung  or  broken  up.  A  no.  4  steel 
trap  is  said  to  be  required  to  hold  securely  a  wolverine,  and  the  no. 
1  traps  set  for  marten  and  mink  only  educate  him  to  greater  caution 
in  avoiding  such  devices. 

Economic  status. — Wolverine  skins  have  never  brought  high 
prices  for  fur,  the  1923  quotations  for  prime  skins  being  only  $6  to  $8 
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each.  They  are  in  great  demand  by  the  Eskimo  for  trimming  hoods 
but  among  whites  are  used  mainly  for  sleigh  robes  and  heavy  over- 
coats in  the  coldest  parts  of  the  Northern  States.  Occasionally  a 
beautiful  muff  made  from  a  single  skin  is  seen.  The  fur  is  warm 
and  durable,  and  the  long  glossy  hairs  and  unique  color  pattern 
give  it  a  distinguished  appearance. 

LUTRA  CANADENSIS  PACIFICA  Rhoads 

Western  Otter;  Pahtsugo  of  the  Piute  at  Burns;  Nannocks  of  the  Wasco; 
Kolta  of  the  Klamath  (C.  H.  M.) 

Lutra  hudsonica  pacifica  Rhoads,  Amer.  Phil.  Soc.  Trans,     (n.  s.)  19:429,  1898. 

Type. — Collected  at  Keechelus  Lake,  Kittitas  County,  Wash.,  by  Allan  Rupert 
in  1892  or  1893. 

General  characters. — Appearance  somewhat  minklike  but  in  size  many  times 
larger  than  the  mink ;  body  long  and  low  with  short  legs ;  long,  tapering, 
flattened  tail ;  small  head ;  small  eyes  and  ears ;  hind  feet  large  and  fully 
webbed ;  front  feet  half  webbed,  soles  mainly  naked ;  fur  dense  and  silky, 
wholly  concealed  by  short  glossy  guard  hairs.  Color,  dark  chestnut  brown, 
slightly  paler  below  and  with  grayish-brown  throat  and  cheeks.  In  summer 
pelage  fading  to  lighter,  more  hazel  brown.  Young  much  the  same  as  adults. 
Larger  than  typical  canadensis  with  heavier  skull  and  more  gray  on  throat 
and  cheeks. 

Measurements. — Of  old  female  from  Birch  Creek,  Idaho:  Total  length,  1,150 
mm ;  tail,  463 ;  foot,  137 ;  ear,  21.  Weight  19  pounds.  There  are  other  records 
of  otters  weighing  20,  23,  25,  and  28  pounds,  but  not  all  of  these  can  be  verified. 

Distribution  and  habitat. — Otters  formerly  occupied  practically 
all  permanent  streams  and  lakes  in  Oregon  and  after  100  years  of 
trapping  are  still  found  sparingly  in  many  of  them  (fig.  73).     Cli- 
mate,   altitude,    and    life 
zones  are  wholly  ignored 
by  these  aquatic  hunters 
and    fishers,   fresh    water 
and  an  abundant  food  sup- 
ply being  all  they  ask  any- 
where between  the  Tropics 
and  Arctic  regions. 

General  habit  s. — 
Adapted  to  life  in  both 
the  water  or  on  land,  ot- 
ters seem  to  prefer  the 
water.  They  swim  with 
the  graceful  motions  of  a 
fish  or  seal  and  with  great 
speed,  capturing  most  of 
their  prey,  fish,  frogs,  or 
crustaceans,  in  the  water  and  eating  them  on  the  shore  or  on  rocks 
and  logs.  They  are  great  travelers,  making  long  rounds  up  one 
stream  and  down  another,  or  short  trips'  overland  to  lakes  or  other 
streams.  On  bare  ground  they  have  a  slow  awkward  gait  and  rarely 
go  far  from  the  water,  but  in  soft  snow  they  travel  rapidly  in  long 
slides  on  their  glossy  bellies  and  sometimes  strike  off  for  several 
miles  across  country  to  some  little-frequented  stream  or  lake.  They 
are  gentle,  playful  animals  with  little  of  the  savage  disposition  of  the 
weasels  and  are  easily  tamed  and  make  affectionate  pets.  They  are 
savage  fighters  when  cornered  and  more  than  a  match  for  most  dogs. 


Figure    73. — Range    of    the    western    otter,    Lutra 
canadensis  pacifica,  in  Oregon. 


302  NORTH    AMERICAN"    FAUNA  [No.  55 

Breeding  habits. — Female  otters  have  4  mammae  arranged  in  2 
pairs  on  the  posterior  part  of  the  abdomen,  and  the  young  are  usually 
2,  3,  or  4,  the  normal  litter  of  fully  adult  females  numbering  4.  In 
the  far  north  the  young  are  born  in  April  (Richardson  1829,  p.  58), 
but  the  time  is  much  earlier  in  southern  latitudes.  Overton  Dowell, 
Jr.,  of  Mercer,  Lane  County  (Oreg.  Sportsman,  1917,  p.  15),  says 
that  otters  have  2  to  4  young  in  May. 

Food  habits. — Otters  feed  on  fish,  frogs,  crustaceans,  snakes,  birds, 
small  mammals,  or  almost  any  small  game  they  can  catch.  Fish 
and  crawfish  generally  form  most  of  their  food,  as  shown  by  fish 
scales  and  bits  of  crawfish  shells  in  the  droppings  along  otter  slides, 
or  on  the  banks  of  streams  where  they  come  out  to  feed  and  roll.  As 
their  food  is  generally  abundant  and  easily  procured,  they  have 
ample  leisure  for  sleep  and  play. 

Economic  status. — In  1805  IJewis  and  Clark  reported  otters  plenti- 
ful along  the  "  Multnomah  "  [Willamette]  River,  and  in  1825  Ogden 
(1909,  p.  344),  recorded  in  his  journals  the  frequent  capture  of  otters 
by  his  beaver  trappers  in  eastern  Oregon.  Next  to  the  beaver 
they  were  perhaps  the  most  important  fur  animal  of  that  time.  In 
1914  (Oreg.  Sportsman,  1914,  p.  20),  it  was  reported  that  143  otters 
were  taken  in  the  State  by  licensed  trappers  during  the  open  season, 
November  1  to  February  28,  of  the  preceding  winter;  of  these,  37 
were  taken  in  Douglas  County;  21  in  Coos  County;  12  in  Klamath 
County,  and  lesser  numbers  in  other  parts  of  the  State.  At  that 
time  prime  skins  of  Pacific  coast  otters  were  quoted  at  $11  to  $17 
each.  The  fact  that  otters  have  so  long  been  able  to  maintain  con- 
siderable numbers  in  the  face  of  persistent  trapping  leaves  them 
among  the  more  important  fur  bearers  of  today. 

They  undoubtedly  destroy  some  food  and  game  fish  but  apparently 
feed  extensively  upon  suckers,  minnows,  and  nonfood  fishes,  and  other 
unimportant  animal  life  of  the  water.  No  serious  charge  of  mischief 
has  ever  been  brought  against  them,  and  such  numbers  as  the  waters 
of  the  State  will  reasonably  support  should  be  maintained.  This 
could  be  accomplished  by  a  system  of  limited  licenses  providing  for 
taking  only  the  surplus  from  each  drainage  system. 

ENHYDRA  LUTRIS  NEREIS   (Merriam) 
Southern  Sea  Otter;  E-euck-ke  of  the  Clatsop  (L.  and  C.) 

La  tax  lutris  nereis  Merriam,  Biol.  Soc.  Wash.  Proc.  17 :  159,  1904. 

Type. — Collected  on  San  Miguel  Island,  Santa  Barbara  Islands,  Calif.,  by 
Geo.  M.  McGuire,  1904. 

General  characters. — Size  large  (pi.  43,  A),  form  low  and  heavy,  almost  seal- 
like ;  tail  flattened,  club-shaped,  about  a  foot  long ;  legs  short ;  hind  feet  large, 
fully  webbed  and  paddlelike ;  front  feet  small ;  ears  small  and  low  down  on  side 
of  head;  eyes  rather  small;  mustaches  of  stiff  bristles;  skull  weasellike,  but 
teeth  16  above  and  16  below,  the  molars  heavy  and  rounded  for  crushing  instead 
of  cutting;  fur  deep  and  soft  with  short  even  guard  hairs.  Color  very  dark 
brown  or  blackish  over  body,  with  gray  head  and  throat;  nose  pad  and  lips 
black;  in  prime  fur  of  adult  animals  long  white-tipped  hairs  are  scattered 
through  the  dark  fur,  giving  a  beautiful  frosted  appearance. 

Measurements. — The  type  of  nereis,  an  adult  male,  is  a  disarticulated  skele- 
ton; the  total  length  of  the  animal  in  the  flesh  is  given  as  6  feet.  Measure- 
ments of  adult  given  by  Audubon :  Total  length,  5  feet  2  inches ;  tail,  1  foot ; 
hind  foot  of  young  about  2  years  old,  6y±  inches ;  "  height  of  ear ",  %  inch. 
(These    are    presumably    measurements    of    California    specimens.)     Hoover 
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(Forest  and  Stream  71:  488,  1908)  gives  the  weight  as  50  to  75  pounds. 
Lewis  and  Clark  (1893,  p.  S53)  say  that  the  animal  is  the  size  of  a  large 
mastiff  dog,  and  give  measurements  of  5  feet  to  tail  and  tail  10  inches. 

Distribution,  and  habitat. — Sea  otters  were  originally  abundant 
about  the  northern  shores  and  islands  of  the  Pacific  Ocean  from  the 
Kurile  Islands  to  Alaska  and  on  down  our  coast  to  the  Gulf  of  Cali- 
fornia. Sufficient  specimens  have  not  been  brought  together  to  show 
the  area  of  intergradation  with  the  subspecies  nereis,  but  all  avail- 
able specimens  from  the  coast  of  California,  Oregon,  and  Washing- 
ton can  be  safely  referred  to  this  form,  rather  than  to  Jwtris  of 
Kamchatka  (fig.  74). 

In  1805  Lewis  and  Clark  found  sea-otter  skins  commonly  worn  as 
robes  or  blankets,  among  the  Clatsop  Indians  near  the  mouth  of  the 
Columbia.  One  Indian 
was  "  dressed  in  three  very 
elegant  sea-otter  skins" 
which  he  refused  to  sell 
for  less  than  3  fathoms  of 
blue  beads  for  each  skin. 
As  the  supply  of  blue 
beads  was  down  to  4  fath- 
oms, and  white  beads, 
knives,  and  all  other  ar- 
ticles of  trade  were  re- 
fused, the  skins  remained 
with  the  Indian  and  prob- 
ably kept  him  warmer 
than  the  blue  beads  would 
have  done,  for  this  was 
on  January  17.  Two  days 
later,  however,  they  purchased  a  single  sea-otter  skin  from  another 
Indian  for  4  fathoms  of  blue  and  4  of  white  beads,  and  a  knife. 

Later,  on  March  29,  1806,  the  explorers  bought  a  robe  of  two  sea- 
otter  skins  from  Indians  near  Wapato  Island  for  a  belt  of  blue 
beads. 

The  "  sea  otters  "  reported  by  Lewis  and  Clark  as  numerous  in 
the  Columbia  near  The  Dalles  on  October  23  and  25,  1805,  were  later 
referred  to  by  them  as  seals,  and  the  authors  state  that  the  sea  otter 
resides  only  on  the  coast  or  in  the  vicinity  of  salt  water. 

In  1811  at  the  mouth  of  the  Columbia,  Franchere  (1904,  p.  229) 
said  the  Clatsop  Indians  came  every  day  to  the  sides  of  the  vessel 
to  trade  beaver  and  sea-otter  skins.  J.  K.  Townsend  listed  sea 
otters  among  the  mammals  found  in  Oregon  in  1839 ;  George  Gibbs 
reported  them  as  abundant  at  Port  Orford;  and  as  found  at  the 
mouth  of  the  Columbia  in  1855  and  1856.  George  Suckley  obtained 
a  skull  of  one  at  Port  Orford  about  1856  (received  at  U.  S.  National 
Museum  in  1857) ,  and  R.  W.  Dunbar  sent  in  a  skull  from  there  in 
1859.  There  is  another  skull  in  the  collection  labeled  Oregon,  1874, 
and  one  from  Pistol  River,  1875.  A  femur  of  a  sea  otter  in  a  good 
state  of  preservation  was  picked  up  by  Jewett  in  a  shell  mound  at 
the  mouth  of  Pistol  River  in  Curry  County  in  1930  and  sent  to  the 
Biological  Survey  for  identification.  Its  bleached  and  weathered 
condition  does  not  indicate  prehistoric  origin. 


Figure  74. — Range  of  the  southern  sea  otter,  Enhy- 
dra  lutris  nereis,  on  the  coast  of  Oregon. 
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Scammon  (1874,  p.  69)  gives  Cape  Blanco,  Oreg.,  as  one  of  the 
principal  hunting  grounds  for  sea  otters  from  1852  to  1872,  and 
Allen  (1898,  p.  356)  reported  many  taken  in  Oregon  as  late  as 
1876.  Since  that  time  there  has  been  only  sad  silence  as  to  their 
occurrence  on  the  coast  of  the  State,  although  there  are  evidently  a 
few  left  on  the  coasts  of  Washington  and  California,  and  if  absolute 
protection  over  the  whole  world  could  be  enforced  for  this  most 
valuable  fur  bearer  there  would  be  a  possibility  of  its  increase  to 
abundance. 

During  the  summer  of  1928,  Mrs.  Stanley  G.  Jewett  and  her  son, 
Stanley  G.,  Jr.,  made  a  considerable  collection  of  bones  from  the 
shell  heaps  at  Netarts,  on  the  coast  in  Tillamook  County,  and  sent 
them  to  the  Biological  Survey  for  identification.  Among  the  great 
number  of  bones  of  sea  lions  and  seals  are  a  few  fragments  of  sea- 
otter  bones.  Just  what  the  relationship  of  these  animals  to  a  pre- 
historic people  may  have  been,  whether  they  were  used  as  food  and 
clothing,  or  merely  for  ornament,  is  not  evident  from  present 
knowledge,  but  their  association  in  Oregon  with  primitive  man  is 
interesting  and  significant. 

General  habits. — Sea  otters  are  highly  adapted  to  an  aquatic  life 
and  apparently  are  able  to  spend  their  whole  time  in  the  water,  and 
on  the  floating  beds  of  kelp,  but  in  their  early  abundance  they  spent 
much  time  basking  on  the  rocky  islands  of  our  coasts  or  the  floating 
ice  cakes  of  the  far  North.  Originally  they  were  very  abundant 
and  highly  gregarious,  and  50  to  several  hundreds  or  even  thousands 
were  found  together  on  the  feeding  or  sleeping  grounds.  All  ac- 
counts agree  that  they  were  gentle,  timid  animals,  rarely  making  any 
efforts  at  self-defense  except  in  the  case  of  mothers  in  defense  of  their 
young,  their  only  desire  being  to  get  into  the  water  where  escape  by 
diving  and  swimming  long  distances  below  the  surface  was  possible. 
They  are  said  to  swim  on  their  backs  but  to  turn  over  in  diving.  In 
their  early  abundance  they  were  unafraid  and  were  easily  slaughtered 
by  the  thousands  with  clubs  and  spears,  but  after  being  brought  to 
the  verge  of  extermination  by  years  of  ruthless  slaughter  they  have 
become  extremely  wary  and  difficult  to  shoot  even  at  long  range, 
thus  showing  a  degree  of  intelligence  that  may  yet  rescue  the  species 
from  extinction. 

Breeding  habits. — Sea  otters  have  1  pair  of  mammae  located  on 
the  posterior  part  of  the  abdomen,  and  normally  they  have  but  one 
young  at  a  time.  The  young  are  said  to  be  generally  brought  forth 
on  the  beds  of  floating  kelp,  but  Steller  speaks  of  them  on  the  is- 
lands where  the  herds  were  in  the  habit  of  resting  or  out  at  sea  with 
the  mother,  playing  on  or  about  her  body  as  she  floated  on  her  back 
in  the  water.  The  mother  will  not  desert  her  young  and  often 
sacrifices  her  life  in  protecting  it.  The  young  are  found  with  the 
mothers  at  all  seasons  of  the  year,  and  most  writers  agree  that  there 
is  no  particular  breeding  season. 

Food  habits. — Only  the  statements  of  early  writers  are  available 
as  to  the  nature  of  the  food  of  sea  otters,  and  they  generally  agree 
that  crabs,  clams,  and  other  forms  of  crustaceans  and  bivalves  form 
most  of  their  food.  Other  foods  generally  referred  to  are  sea  urchins, 
squids,  small  fishes,  and  some  kelp.  Scammon  says  they  bring  up 
their  food  to  the  surface  and  instantly  resume  their  habitual  atti- 
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A,  Sea  otter  (from  drawing  by  Wolf,  in  Scammon's  Marine  Mammals);  B,  western  badger  (from  photo- 
graph by  Luther  J.  Goldman,  taken  at  Fremont,  Oreg.). 
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tude — on  the  back — to  devour  it.  The  character  of  the  molar  teeth, 
with  rounded,  crushing  surfaces,  would  indicate  their  use  in  crush- 
ing shells  rather  than  catching  fish  or  tearing  and  cutting  any  kind 
of  flesh.  The  kelp  which  they  are  said  to  eat  may  be  accidentally 
included  with  the  crustaceans,  mollusks,  and  other  inhabitants  of 
the  kelp  beds.  The  abundance  of  their  favorite  food  in  the  past  was 
undoubtedly  a  very  important  factor  in  determining  their  distribu- 
tion and  abundance. 

At  times  they  become  very  fat  and  are  reported  by  some  to  be 
good  eating  and  by  others  as  not  fit  for  human  food. 

Economic  status. — Sea-otter  fur  has  been  generally  considered  the 
most  beautiful  and  valuable  fur  in  the  world,  and  has  brought  the 
highest  price,  even  up  to  several  thousand  dollars  each  for  choice 
skins.  Their  high  value  brought  about  almost  complete  destruction 
of  the  species  during  a  time  when  no  international  protection  was 
possible.  Now  with  the  help  of  international  laws  and  a  partially 
awakened  world  conscience,  it  would  seem  to  require  mainly  the  effi- 
cient local  enforcement  of  the  laws  to  bring  back  gradually  a  fur 
bearer  that  under  proper  care  would  be  worth  more  to  the  State 
than  all  of  her  present  yield  of  fur. 

TAXIDEA  TAXUS  NEGLECTA  Meabns 

Caijfobnia   Badgee;    Hoonah    of   the   Burns    Piute;   Akowa   of   the   Wasco; 
Koltz  of  the  Klamath  (C.  H.  M.) 

Taxidea  americana  neglecta  Meams,  Amer.  Mus.  Nat.  Hist.  Bull.  3 :  250,  1901. 

Type. — Collected  at  Fort  Crook,  Shasta  County,  Calif.,  by  John  Feilner  in 
1859. 

General  characters. — Body  heavy,  low,  and  wide  (pi.  43,  B)  ;  tail  short; 
legs  short  and  powerful,  with  long  digging  claws  on  front  feet ;  soles  mostly 
naked  and  partially  plantigrade;  ears  low  and  wide;  eyes  small;  skin  thick 
and  tough,  especially  over  head  and  neck,  and  muscles  of  head,  neck,  and 
shoulders  powerful;  fur  in  winter  long  and  loose,  with  very  long  coarse 
hairs  projecting  along  the  sides;  in  summer  short,  harsh,  and  hairy;  skull 
heavy,  triangular,  with  34  teeth.  Color,  in  summer  pelage,  upper  parts  coarsely 
grizzled  buffy  brown,  from  black  and  white  tips  of  long  hairs  showing  over 
clear  buff  underf ur ;  top  of  head,  back  of  ears,  a  spot  on  each  cheek,  feet,  and 
legs  blackish ;  a  narrow  stripe  from  nose  to  back  of  neck  or  shoulders  white ; 
lower  parts  buffy,  paler  on  throat  and  sides  of  face  around  black  spot  and 
inside  and  edges  of  ears ;  a  white  stripe  generally  along  middle  of  belly. 
Winter  fur  paler,  more  frosted  with  the  long  white  tips  of  the  hairs  which 
partly  obscure  the  dusky  subterminal  zones. 

Measurements. — A  large  male  from  Antelope,  Oreg.,  measured  in  the  flesh : 
Total  length,  800  mm ;  tail,  120 ;  foot,  130 ;  ear  from  notch  to  tip,  measured  dry. 
about  30.  A  female  from  Yamsey  Mountain  measured  780;  154;  108;  30. 
Weight  of  a  large  male  from  North  Dakota  25  pounds.  Weight  of  average 
animals  when  lean  about  16  to  20  pounds. 

Distribution  and  habitat. — This  form  of  the  genus,  characterized 
by  slightly  smaller  size,  darker  colors  and  more  inflated  audital 
bullae  than  typical  tatms  from  Saskatchewan,  occupies  the  Great 
Basin  region,  including  Oregon  east  of  the  high  part  of  the  Cas- 
cades (fig.  75).  There  is  one  record  for  the  upper  Eogue  River 
Valley  where  many  of  the  desert  species  cross  over  the  low  pass 
west  of  Klamath  Lakes.  They  are  primarily  animals  of  the  sage- 
brush plains  with  no  zonal  restrictions  wherever  a  convenient  food 
supply  may  lead  them.    Their  apparent  aversion  to  forest  country 

7209°— 36 20 


306 


NORTH    AMERICAN    FAUNA 


[No.  55 


is  probably  due  to  scarcity  of  their  favorite  food  and  difficulty  of 
burrowing  rather  than  to  their  love  of  the  sunshine  and  fresh  air 
of  the  plains. 

General  habits. — While  largely  nocturnal  in  habits,  badgers  are 
often  seen  in  the  evening  or  early  morning  hours,  loping  across  the 
fields  or  open  country  with  a  floppy  gait,  or  occasionally  on  sunny 
days  basking  on  the  earth  mound  in  front  of  some  deep  burrow. 
Naturally  timid  and  stealthy,  they  keep  out  of  sight  as  much  as 
possible,  and  if  a  man,  their  only  serious  enemy,  is  sighted,  they 
rush  to  the  nearest  burrow  or  begin  rapidly  to  make  one.  They 
are  well  aware  of  the  futility  of  escape  by  means  of  flight,  but  also 
are  well  aware  of  their  power  and  speed  in  burrowing  into  the 
earth  to  escape  all  enemies. 

When  overtaken  or  cornered  they  forget  all  timidity  and  assume 
the  aggressive  with  a  force  that  few  animals  care  to  face.  To  man 
they  are  not  dangerous  if  he  is  a  good  runner  and  can  keep  beyond 

the  reach  of  the  powerful 
cutting  canines,  but  to  an 
inexperienced  dogtheyare 
"bad  medicine",  often  in- 
flicting serious  and  some- 
times fatal  injuries.  The 
writer  has  seen  a  largo 
hunting  dog  nearly  killed 
by  a  badger  that  it  rashly 
attacked,  and  few  dogs  are 
able  alone  to  kill  a  badger. 
J.  B.  Hazelton,  of  Canyon 
City,  tells  (Oreg.  Sports- 
man,April  1917)  of  a  fight 
in  which  a  badger  caught  a 
dog  by  the  nose,  backed 
away  to  the  nearest  bur- 
row, leading  the  dog  after  it  until  safely  down  out  of  further  danger, 
and  then  let  the  dog  go  and  retreated  below,  while  the  dog  was  glad 
to  be  released.  The  skin  of  the  badger's  head  and  neck  is  so  thick 
and  loose  and  the  muscles  under  it  so  hard  and  heavy  that  a  dog  can 
make  little  impression  upon  one,  while  the  badger's  teeth  are  so  sharp 
and  cutting  and  their  jaws  so  powerful  that  they  punish  the  dog 
cruelly. 

Badgers  are  hunters  and  wanderers,  making  their  homes  wherever 
they  happen  to  be  at  daylight,  sleeping  usually  in  the  last  burrow 
that  they  have  dug  in  pursuit  of  a  ground  squirrel,  prairie  dog,  or 
gopher,  and  starting  out  again  at  dusk  the  next  evening.  In  populous 
prairie-dog  towns  or  ground-squirrel  colonies  badgers  will  remain 
for  a  long  time,  but  where  game  is  scarce  they  travel  far  and  wide  in 
search  of  better  hunting  grounds. 

In  mild  climates  they  are  active  throughout  the  year,  but  at  high 
altitudes  and  in  the  northern  part  of  their  range,  they  hibernate 
during  the  time  when  the  ground  is  frozen  and  covered  with  snow. 
They  are  active  usually  for  a  month  or  two  after  the  rodents  on 
which  they  feed  have  hibernated  and  go  on  digging  them  out  and 
feasting  on  the  fat  sleepers  until  their  own  skins  are  well  filled 


Figure   75. — Range   of   the   western   badger,    Tawidea 
tawus  neglect  a,  in  Oregon. 
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with  heavy  layers  of  fat.  Then  they  dig  deep  burrows,  close  the 
passageway  behind  them,  and  sleep  deeply  until  the  warm  days  of 
spring.  Usually  they  come  out  before  the  snow  is  all  gone  in  early 
spring,  still  fat  and  heavily  furred ;  but  with  little  food  available  and 
the  mating  season  urging  them  to  unusual  activity,  the  males  soon 
become  lean  and  ragged. 

Breeding  habits. — Adult  females  have  normally  4  pairs  of  mam- 
mae— 1  inguinal,  2  abdominal,  and  1  pectoral — arranged  in  par- 
allel rows  along  the  two  sides  of  the  belly.  Occasionally  there 
may  be  2  pairs  of  inguinal  or  2  pairs  of  pectoral,  but  these  cases  are 
so  few  as  to  appear  to  be  abnormal.  There  are  records  of  3,  4,  and  5 
young  to  a  litter.  Seton,  in  his  Life  Histories  of  Northern  Animals, 
credits  our  badgers  with  being  monogamous,  but  there  seems  to  be  no 
evidence  of  this  or  of  their  mating  in  the  fall.  They  are  usually  found 
singly,  except  in  cases  of  mothers  with  the  young  that  follow  her 
until  half  grown  or  more,  and  of  males  in  early  spring  when  they  are 
out  hunting  for  mates,  generally  in  March  or  earlier,  or  about  as 
early  as  the  first  appearance  of  the  raccoon.  The  young,  as  indicated 
by  embryos  examined  in  April,  are  probably  born  in  May. 

Food  habits. — Badgers  are  hard  workers  and  hearty  eaters,  not 
fastidious  about  the  kind  or  quality  of  food,  if  there  be  plenty  of  it. 
Somewhat  in  the  order  of  abundance  their  food  consists  mainly  of 
ground  squirrels,  burrowing  mice,  kangaroo  rats,  wood  rats,  pocket 
gophers,  chipmunks,  woodchucks,  and  rabbits;  occasionally  some 
ground-nesting  bird;  on  rare  occasions  a  snake,  lizard,  turtle,  frog, 
toad,  or  salamander;  many  insects  such  as  grasshoppers,  crickets, 
beetles,  scorpions,  and  bumblebees;  and  if  forced  to  it  by  hunger, 
grain,  roots,  and  green  vegetation.  They  have  been  known  at  times 
to  kill  poultry  and  young  lambs  and  will  eat  any  kind  of  meat  or 
any  old  carcass  if  it  is  not  too  stale.  In  captivity  they  will  eat 
bread  and  milk  and  much  the  same  food  that  cats  and  dogs  relish. 

Economic  status. — The  mischief  done  by  badgers  in  destruction  of 
poultry  and  young  of  livestock  is  so  rare  and  so  easily  preventable 
as  to  be  insignificant.  The  occasional  injury  to  horses  and  riders  by 
falling  into  badger  holes  is  serious  when  it  happens,  but  the  frequency 
of  such  injuries  is  undoubtedly  exaggerated.  Everyone  has  heard  of 
cases,  but  in  43  years  of  field  work,  a  part  of  each  year  in  the  badger 
country  and  much  of  it  on  horseback  the  writer  has  actually  known 
of  but  one  case  where  a  horse  broke  its  leg  in  a  badger  hole,  and  had 
to  be  killed.  In  this  case  it  was  not  certain  whether  the  hole  was  that 
of  badger  or  prairie  dog,  as  both  were  common  there,  and  the  prairie 
dogs  would  have  been  even  more  common  but  for  the  badgers.  The 
feeling  of  stockmen  and  cowboys  against  the  badger  can  be  well 
understood,  however,  even  if  not  fully  justified. 

On  the  other  hand  badgers  have  been  in  the  past  a  potent  check 
on  overabundance  of  ground  squirrels,  gophers,  mice,  and  other  rodent 
pests  of  the  country  over  which  they  range,  but  now  their  numbers 
have  been  so  greatly  reduced  by  wanton  destruction  that  they  can 
have  little  effect  in  controlling  the  rodent  population. 

In  recent  years  the  price  of  badger  fur  has  gone  to  such  unprece- 
dented heights — $10  to  $50  before  the  depression — that  the  fur  trade 
has  absorbed  large  numbers  of  their  skins  and  bids  fair  to  make  them 
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as  rare  as  the  marten  and  fisher  if  they  are  not  given  better  protection 
than  fur  bearers  usually  get.  Raising  choice  light-colored  badgers 
for  fur  has  proved  a  successful  enterprise  in  some  parts  of  the  country 
and  will  perhaps  be  developed  into  a  real  industry. 

MEPHITIS   OCCIDENTALS  OCCIDENTALS  Baibd 
California  Skunk;  Chaw-sis  of  the  Klamath  (C.  H.  M.) 

Mephitis  occidentalis  Baird,  Mamm.  North  Amer.,  p.  194,  1857. 

Type. — Not  designated;  description  based  on  two  specimens  from  Sonoma 
County,   Calif. ;   collected  by   E.    Samuels   in  1856  or   earlier. 

General  characters. — About  the  size  of  a  house  cat,  with  heavy  body,  short 
legs,  a  large  bushy  tail,  short  ears,  pointed  nose,  and  small  eyes;  feet  fully 
plantigrade,  with  naked  soles  and  long  front  claws  for  digging ;  teeth  16  above 
and  18  below ;  fur  full  and  soft  with  long,  coarse  guard  hairs ;  a  pair  of  large 
glandular  musk  sacs  at  the  sides  of  the  anus,  surrounded  by  a  broad  band  of 
muscle  that  may  be  contracted,  forcing  fine  streams  of  amber  liquid  of  powerful 
odor  through  two  nipplelike  ducts  at  the  edge  of  the  anus.  Color,  fur  dark 
brown  and  outer  hairs  black  all  over  except  a  narrow  white  stripe  through  fore- 
head, a  broad  white  band  from  top  of  head  to  shoulders,  then  dividing  along 
sides  of  back  and  tail,  and  meeting  across  top  of  tail  near  the  middle,  leaving 
the  tip  of  tail  black ;  long  tail  hairs  white  at  base,  mostly  with  long  black  tips ; 
the  white  hairs  of  nape,  back,  and  tail  longer  than  the  black  hairs  and  forming 
a  sort  of  crest.  White  often  tinged  with  creamy  buff  or  salmon;  pattern  the 
same  at  all  seasons  and  ages,  but  with  varying  proportions  of  white. 

Measurements. — Average  of  adult  males  from  type  region :  Total  length, 
693  mm;  tail,  303;  foot,  78;  ear  (dry),  about  20.  Females  slightly  smaller. 
Grinnell  and  Storer  give  the  weight  as  3%  to  8%  pounds,  but  large  fat  indi- 
viduals may  probably  run  even  higher. 

Distribution  and  habitat. — California  and  Oregon  valley  country, 
west  of  the  Sierra  Nevada,  and  the  Cascades  from  the  vicinity  of 
Monterey  Bay  north  to  the  Willamette  Valley,  in  mainly  Upper 
Sonoran  and  Transition  Zones  (fig.  76).  Although  valley  rather  than 

mountain  animals,  they 
in  places  go  well  up  into 
foothills  and  high  valleys. 
They  generallypref  eropen 
country  with  brush  land 
and  wood  lots  but  some- 
times penetrate  well  into 
partially  timbered  re- 
gions. In  southern  Ore- 
gon this  form  reaches  to 
the  coast,  but  in  the  north- 
western part  of  the  State 
it  gives  place  to  the 
broader  striped  Puget 
Sound  skunk. 

General  habits. — Skunks 
are  entirely  ground  dwell- 
ers and  great  diggers,  depending  on  their  long,  strong  claws  not  only 
for  digging  out  much  of  their  food  but  for  construction  of  numerous 
deep  burrows  in  which  they  generally  make  their  homes.  In  places 
they  live  under  or  among  the  rocks,  in  small  caves,  or  even  in  hollow 


Figure  76. — Range  of  four  forms  of  the  common 
skunks  in  Oregon:  1,  Mephitis  occidentalis  occiden- 
talis; 2,  M.  o.  spissiprada ;  3,  M.  p.  major;  4,  M.  o. 
notata.     Type  locality  circled. 


1936]  MAMMALS    OF    OREGON  309 

logs,  but  their  winter  homes  are  generally  deep  under  ground.  They 
are  mainly  nocturnal  but  are  not  infrequently  seen  abroad  in  the  early 
evening,  hunting  for  grasshoppers,  or  in  the  morning  hours,  racking 
along  with  a  sideways  gait  toward  home.  Their  best  speed  is  but  a 
sorry  pace  for  escaping  danger,  and  if  pursued,  they  quickly  face 
about  with  threatening  attitude,  knowing  well  their  powers  of  defense. 

On  such  occasions,  with  tail  erect  and  black  and  white  plume  strik- 
ingly spread,  the  skunks  make  little  runs  at  the  enemy,  which 
generally  keeps  beyond  the  enchanted  circle,  but  if  not,  jets  of 
amber  liquid  are  thrown  with  surprising  accuracy  to  a  distance  of 
10  or  15,  or  possibly  20  feet,  filling  the  air  with  the  most  stifling 
odor.  An  experienced  hunting  dog  will  usually  keep  beyond  the 
danger  limit  and  merely  bark  at  a  skunk,  but  one  without  experience 
or  with  a  reckless  disposition  often  rushes  in  and  grabs  the  skunk, 
usually  by  the  wrong  end,  and  shakes  the  life  out  of  it,  greatly  to 
his  own  and  his  master's  sorrow.  Often  the  dog  becomes  violently 
sick  and  loses  his  supper  and  would  like  to  die,  but  cannot.  If 
water  is  near  he  will  plunge  in  and  wash  his  mouth  and  his  fuming 
coat,  but  to  little  purpose.  If  there  is  no  water  he  will  chew  up 
the  ground  and  leaves  and  roll  and  wallow  in  the  grass  or  sand, 
but  with  little  relief  or  improvement  of  his  condition.  Many  a 
dog,  however,  never  gets  nearer  than  the  first  barrage,  and  the  skunk 
safely  reaches  home  before  the  enemy  recovers  from  its  surprise 
and  discomfort.  Under  similar  circumstances  men,  bears,  mountain 
lions,  and  railroad  trains  are  treated  like  dogs,  with  a  full  discharge 
of  the  weapons  of  skunkly  warfare,  and  with  varying  but  rarely 
enjoyable  results. 

The  skunk's  weapon  is  the  simplest  of  squirt  guns,  two  glandular 
sacs  at  the  sides  of  the  anus,  surrounded  by  a  broad  band  of  muscle 
which,  contracted,  forces  the  yellow  fluid  secreted  by  the  gland 
through  two  nipplelike  ducts  in  a  straight  line  with  considerable 
force.  The  strange  part  of  it  is  that  from  the  rear  the  skunk  can 
aim  and  shoot  with  such  precision.  With  a  quick  twist  of  the  body 
it  will  fire  over  one  shoulder  or  the  other  at  an  enemy  directly  in 
front  or  aim  at  an  object  at  one  side  or  the  other,  or  in  the  rear, 
or  even  directly  above,  and  generally  with  astonishing  accuracy. 
The  only  really  safe  place  is  beyond  the  animal's  range. 

However,  the  skunk  is  naturally  a  gentle,  timid  animal,  fairly 
intelligent,  and  if  met  halfway  in  gentleness  and  wisdom,  will  prove 
harmless  and  exceedingly  interesting.  By  moving  slowly  and  talking 
softly  to  one,  it  is  generally  possible  for  a  person  to  enter  the  charmed 
circle  without  unpleasantness.  It  is  quite  possible  for  one  to  coax 
a  skunk  into  a  box,  a  joint  of  stovepipe,  a  tile,  or  any  dark  retreat, 
cover  the  openings,  pour  in  an  ounce  of  ether,  and  after  a  few  min- 
utes take  the  animal  out  and  handle  it  safely  as  long  as  it  is  under 
the  anesthetic.  If  the  skunk  is  placed  in  a  good  light  and  allowed 
to  revive  without  being  excited,  1  or  2  good  photographs  can  usually 
be  obtained.  If  kept  in  captivity,  the  animals  become  gentle  and 
make  good  pets,  even  without  the  removal  of  the  scent  glands. 

Breeding  habits. — The  female  skunks  of  this  group  have  normally 
5  or  6  pairs  of  mammae — 2  inguinal,  2  abdominal,  and  1  or  2  pec- 
toral— arranged  in  two  parallel  rows  the  whole  length  of  the  belly. 
The  young — 6,  8,  10,  or  possibly  a  dozen  in  a  litter — are  born  in 
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May  or  June  and  begin  to  follow  the  mothers  in  July  or  August 
while  still  small. 

Food  habits. — Skunks  are  fond  of  meat,  grasshoppers,  crickets, 
beetles,  beetle  larvae,  fly  larvae  and  pupae,  ant  and  hornet  larvae, 
mice,  rats,  ground  squirrels,  birds  and  birds'  eggs,  frogs  and  cray- 
fish, and  in  fact,  practically  any  small  game  that  they  can  dig  out 
or  catch.  Skunks  have  large  stomachs  and  in  times  of  abundance, 
as  during  a  grasshopper  or  cricket  year,  stuff  themselves  to  the  limit 
on  such  choice  food.  They  are  fond  of  ripe  prunes  that  have  fallen 
on  the  ground,  and  of  other  fruits  and  berries,  especially  blueberries, 
on  which  they  sometimes  gorge  themselves.  In  captivity  they  will 
eat  a  great  variety  of  foods,  such  as  bread,  milk,  mush,  fruit,  and 
berries. 

Economic  status. — Skunk  fur  forms  an  important  part  of  the 
trapper's  harvest  each  year,  and  while  the  price  is  not  high,  usually, 
in  recent  years,  $2  or  $3  for  prime  skins,  the  abundance  of  the 
animals  and  the  ease  with  which  they  are  caught  give  them  an 
important  place  on  the  list  of  fur  bearers. 

Farmers  sometimes  complain  of  damage  to  their  poultry  by  skunks, 
but  this  is  rarely  serious  and  in  most  cases  could  be  easily  prevented 
by  giving  the  poultry  a  safe  place  to  sleep.  The  enormous  con- 
sumption of  insects,  mainly  injurious  species,  and  destruction  of  ro- 
dent pests,  give  the  skunks  an  economic  value  that  generally  out- 
weighs their  occasional  killing  of  poultry  and  their  local  destruction 
of  eggs  and  young  of  both  poultry  and  game  birds. 

MEPHITIS  OCCIDENTALIS  SPISSIGRADA  Bangs 

Puget  Sound  Skunk 

Mephitis  spissigrada  Bangs,  Biol.  Soc.  Wash.  Proc.  12 :  31,  1898. 

Type. — Collected  at  Sumas,  British  Columbia,  by  Allan  C.  Brooks,  1895. 

General  characters. — Like  occidentalis  but  with  broader  white  stripes  and  long 
white  hairs  usually  extending  beyond  black  at  tip  of  tail;  skull  shorter  and 
broader  than  in  occidentalis.  The  white  stripes  generally  tinged  with  cream, 
buff,  or  salmon  below  the  surface. 

Measurements. — Average  of  3  adult  males  from  the  type  locality:  Total  length, 
653  mm;  tail,  246;  foot,  79;  ear  (dry),  about  24.  Females:  625;  235;  75. 
Weight  of  a  large  fat  skunk  taken  by  A.  J.  French,  of  Carlton,  Oregon,  14 
pounds. 

Distribution  and  habitat. — Puget  Sound  section  of  southern  British 
Columbia,  western  Washington,  and  south  to  the  coast  country  of 
northwestern  Oregon  (fig.  76).  One  specimen  from  McCoy  in  Polk 
County  seems  to  be  the  only  substantiated  record  for  Oregon. 

General  habits. — Not  known  to  differ  from  those  of  M.  o.  occi- 
dentalis. 

MEPHITIS  OCCIDENTALIS  NOTATA  (Howell) 

Columbia  Valley  Skunk  ;  Apiscus  of  the  Wasco 

Chincha  occidentalis  notata  Howell,  North  Amer.  Fauna,  No.  20,  p.  36,  1901. 

Type. — Collected  at  Trout  Lake,  Skamania  County,  Wash.,  by  Peter  Schmid, 
1897. 

General  characters. — Size  about  as  in  occidentalis,  but  tail  shorter,  white 
stripes  narrower  and  often  incomplete,  usually  divided  to  back  of  neck  or 
back  of  head ;  tail  sometimes  without  long  white  hairs,  but  if  present  reaching 
to  near  tip. 
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Measurements. — Average  of  adult  males  from  type  locality :  Total  length,  633 
mm  ;  tail,  249  ;  foot,  76.     Of  adult  females :  659 ;  286 ;  69. 

Distribution  and  habitat. — This  well-marked  but  restricted  form 
occupies  the  Columbia  River  Valley  from  the  south  base  of  Mount 
Adams  eastward  on  both  sides  of  the  river  to  near  the  Great  Bend. 
On  the  Oregon  side  specimens  are  referred  to  it  from  The  Dalles, 
from  Millers  (near  the  mouth  of  the  Deschutes),  Willows,  Umatilla, 
and  Lena,  all  in  semiarid  Upper  Sonoran  Zone  of  the  Columbia  River 
Basin  (fig.  76).  The  name  Cascade  skunk  ",  which  has  been  applied 
to  it,  is  misleading  as  its  range  is  entirely  in  the  Columbia  Valley, 
east  of  the  Cascades. 

MEPHITIS  OCCIDENTALIS  MAJOR   (Howell) 
Great  Basin  Skunk  ;  Poonuche  of  the  Piute  at  Burns 

Chincha  occidental^  major  Howell,  North  Anier.  Fauna,  No.  20,  p.  37,  1901. 

Type. — Collected  at  Fort  Klamath,  Oreg.,  by  B.  L.  Cunningham,  January  5, 
1898. 

General  characters. — Size  slightly  larger  than  occUlentalis ;  underfur  darker 
brown  and  outer  hairs  more  shiny  black ;  white  stripes  pure  white,  dividing 
nearer  to  neck  and  continuous  along  sides  of  back  and  tail  and  across  top 
of  tail  well  back  of  black  tip. 

Measurements, — Average  of  5  adult  males  from  type  locality :  Total  length, 
705  mm ;  tail,  306 ;  foot,  84. 

Distribution  and  habitat. — The  Great  Basin  skunks  occupy  the 
desert  region  from  Utah,  Nevada,  and  northeastern  California  to 
eastern  Oregon,  southeastern  Washington,  and  southern  Idaho  (fig. 
76).  They  cover  most  of  Oregon  east  of  the  Cascades  in  Upper 
Sonoran  and  Transition  Zones,  and  all  of  the  low  country  except 
the  immediate  valley  of  the  Columbia  River. 

General  habits. — In  adaptation  to  arid  and  open  environment 
these  big  skunks  of  the  Great  Basin  area  are  mainly  restricted  to 
the  vicinity  of  streams,  lakes,  canyons,  or  areas  where  water  and 
cover  are  to  be  found,  and  where  insects  and  small  rodents  or  birds 
are  abundant.  The  skunks  often  travel  long  distances  in  roads  or 
trails,  but  never  beyond  reach  of  water  and  cover ;  consequently  they 
are  not  found  over  wide  spaces  of  desert  country,  but  often  rather 
abundant  in  restricted  areas.  In  canyons  or  along  cliffs  they  live 
under  or  among  rock  masses,  or  burrow  in  the  dense  growth  of 
weeds  and  bushes  near  the  rocks.  Near  lake  shores  they  will  bur- 
row anywhere  within  reach  of  the  tule-bordered  breeding  grounds 
of  water  birds  or  mouse-infested  meadows.  In  a  mouse  year  they 
gather  about  the  fields  and  feast  on  meadow  mice.  In  a  grasshopper 
year  or  a  cricket  year  they  fatten  on  these  wholesome  and  nutritious 
insects;  in  a  rabbit  or  ground-squirrel  year  they  aid  in  keeping  down 
the  surplus,  capturing  the  young  or  even  pulling  down  the  sick 
jack  rabbits  in  times  of  epidemic.  On  the  breeding  grounds  of  water- 
birds  around  some  of  the  great  tule-bordered  lakes  of  eastern  Oregon, 
they  are  a  possible  source  of  danger  to  eggs  and  young,  and  in  some 
cases  are  evidently  responsible  for  some  broken  eggs  and  small 
broods  of  young  ducks.  This,  the  most  serious  mischief  of  which 
skunks  are  sometimes  convicted,  is,  however,  almost  wholly  pre- 
ventable by  allowing  or  encouraging  more  thorough  trapping  in 
areas  where  they  are  likely  to  prove  destructive.    Fortunately  their 
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fur  is  always  of  sufficient  value  to  keep  their  numbers  reduced  to  a 
harmless  minimum  without  any  expense  for  artificial  means  of 
control.  On  the  whole  this  skunk  is  thus  a  valuable  animal,  from 
both  the  economic  and  commercial  viewpoints. 

SPILOGALE  GRACILIS  SAXATILIS  Merbiam 

Great  Basin  Spotted  Skunk  ;  Hydrophobia  Skunk  ;  Phoby  Cat  ;  Civet  Cat  ; 
Civet;  Wapolapisna  of  the  Piute  at  Burns 

Spilogale  saxatilis  Merriam,  North  Amer.  Fauna  No.  4,  p.  13,  1890. 

Type. — Collected  at  Provo,  Utah,  by  Vernon  Bailey,  November  13,  1888. 

General  characters. — A  slender,  graceful  little  skunk,  with  short  legs ;  plan- 
tigrade feet ;  naked  soles ;  climbing  claws ;  short  rounded  ears ;  a  large  plume- 
like tail  (pi.  44,  A)  ;  and  a  weasellike  expression  of  face;  fur  very  soft  and 
full  when  prime,  and  colors  dazzling  in  their  intricate  pattern  of  black  and 
white.  Scent  glands  almost  as  highly  developed  as  in  Mephitis,  and  used  in  the 
same  way  in  self  defense.  Color,  clear  black,  or  sooty  black  all  over  except 
four  white  shoulder  stripes  and  two  side  stripes ;  a  white  spot  on  forehead  and 
one  on  each  cheek ;  eight  white  spots  on  rump  and  a  large  white  tip  to  the 
tail,  including  half  its  length.     Pattern  the  same  at  all  ages  and  seasons. 

Measurements. — Average  of  2  males  from  type  locality:  Total  length,  436 
mm;  tail,  170;  foot,  47;  ear  (dry),  about  20.  Average  of  three  females  from 
Oregon:  360;  129;  40. 

Distribution  and  habitat. — The  Great  Basin  area  from  Utah  and 
Colorado  through  northern  Nevada  and  southern  Idaho  to  north- 
eastern California,  Ore- 
gon, east  of  the  Cascades, 
and  southeastern  Wash- 
ington in  Upper  Sonoran 
Zone  (fig.  77). 

General  habits. — These 
beautiful  little  spotted 
weasel  skunks  are  more  or 
less  wanderers  in  their 
desert  range,  along  the 
lines  of  cliffs,  canyons,  and 
rimrocks,  or  in  the  arid 
valleys  of  eastern  Oregon 
in  the  broken  and  cavern- 
ous lava  fields.  There  is 
some  doubt  as  to  whether 
they  follow  the  cliffs  and 
canyons  for  shelter  and 
protection,  or  merely  because  these  are  also  favorite  haunts  of  numer- 
ous small  rodents  and  many  forms  of  insect  life  on  which  they  prey. 
They  are  great  climbers,  both  among  the  rocks  and  in  trees  and  bushes, 
and  seem  to  be  able  to  capture  the  most  active  of  the  small  rodents, 
many  of  which  are  also  good  climbers.  They  often  take  up  tempo- 
rary residence  about  barns,  sheds,  or  even  under  houses  where,  if 
unmolested,  they  do  good  work  in  destruction  of  rats,  mice,  insects, 
and  reptiles.  They  are  so  fully  nocturnal  as  to  be  little  noticed, 
even  when  living  under  the  doorstep  of  a  dwelling.  At  the  warden's 
cabin  near  Malheur  Lake,  one  lived  under  the  house  and  came  out  at 
night  and  ate  up  some  of  the  meadow  mice  from  a  box  where  they 
were  kept  under  the  window  for  study  and  ate  part  of  a  prairie  fal- 


Figure  77. — Range  of  the  two  forms  of  little  spotted 
skunks  in  Oregon :  1,  Spilogale  phenax  latifrons; 
2,  8.  gracilis  saxatilis.     Type  locality  circled. 
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Spotted  Skunks. 


B23506;     E622AM 


A,  Great  basin  spotted  skunk  on  the  run  (from  photograph  taken  at  Malheur  Lake,  Greg.);  B,  Oregon 
spotted  skunk  (from  photograph  taken  at  Tillamook,  Oreg.,  by  Alex  Walker). 
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Northwestern  Raccoon. 
Photograph  by  0.  J.  Murie. 
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con  that  had  been  shot  for  a  specimen.  An  inverted  soap  box  was 
set  on  the  steps  with  a  trigger  under  one  edge,  baited  with  meat, 
which  the  skunk  smelled  and  tried  to  get  as  soon  as  the  writer  turned 
away.  A  large  gunny  sack  was  slipped  under  and  over  the  box  and 
the  little  skunk  transferred  to  it;  the  sack  was  dropped  gently  into 
a  tin  can  and  carried  out  to  the  middle  of  a  clean  pasture,  where  the 
skunk  was  released  and  photographed  as  it  ran,  sometimes  away 
from  and  sometimes  toward  the  writer.  It  was  no  trouble  to  keep 
near  the  animal  and  take  pictures  at  a  6-foot  focal  distance. 
Through  all  this  unusual  excitement  the  skunk  did  not  throw  its 
scent  or  become  unpleasant  in  any  way,  except  that  while  under  the 
box  it  would  stamp  its  feet  in  a  fury.  The  next  night  it  was  back 
under  the  house  and  in  response  to  friendly  advances  only  stamped 
its  feet  in  a  threating  manner.  It  seemed  able  to  express  much  of  its 
feelings  in  various  forms  of  stamping  with  both  front  feet  at  once. 

At  the  next  cabin  out  in  the  sagebrush  valley  one  was  caught  at 
the  side  of  the  house,  under  a  tin  can  set  for  wood  rats.  At  the  ranch 
beyond,  a  dog  was  kept  and  there  were  none  of  these  interesting  little 
animals  about. 

In  1915  Jewett  found  one  prowling  about  his  room  at  night  on  the 
Hay  Creek  ranch.  When  the  light  was  turned  on  it  showed  no  alarm 
but  continued  its  search  until  it  found  the  bodies  of  three  birds  that 
had  been  skinned  for  specimens  the  day  before.  These  were  quickly 
appropriated  and  carried  under  a  box  to  be  eaten  at  leisure. 

Other  specimens  of  these  little  skunks  were  obtained  along  the 
canyon  of  the  Deschutes  River  by  using  the  bodies  of  birds  for  bait, 
but  at  that  time  the  animals  had  become  scarce  through  years  of 
persistent  trapping  for  fur.  The  collector  gets  more  of  these  animals 
in  traps  set  for  wood  rats  than  in  any  other  way,  as  they  are  always 
hunting  for  and  following  the  runways  of  these  rodents,  but  they  are 
also  attracted  to  any  traps  baited  with  meat  and  set  for  other  skunks, 
foxes,  coyotes,  bobcats,  or  mink. 

They  have  a  pair  of  scent  glands,  arranged  as  in  the  large  skunks 
at  the  sides  of  the  anus  and  operated  by  surrounding  bands  of  muscle 
that  on  contraction  force  two  streams  of  powerfully  pungent  amber 
liquid  to  a  distance  of  10  or  12  feet.  Its  odor  is  scarcely  distinguish- 
able from  that  of  Mephitis,  but  when  not  too  strong  has  a  little  sug- 
gestion of  the  red-fox  odor.  It  is  used  only  in  self-defense,  and 
then  only  as  a  last  resort  when  escape  seems  hopeless.  When  the 
animal  is  killed  by  a  sharp  blow  across  the  back  the  rear  muscles  are 
paralyzed  and  no  scent  is  thrown,  or  if  an  ounce  of  carbon  bisulphide 
or  gasoline  is  poured  into  a  small  box  or  burrow  where  they  are,  they 
soon  become  unconscious  without  ejecting  their  fluid  and  may  be 
handled  freely  without  unpleasant  results  or  kept  under  the  influence 
of  it  until  the  heart  has  ceased  to  beat.  Ether  can  be  used  in  the  same 
way  but  does  not  result  in  death  unless  its  application  is  long 
continued. 

The  popular  belief  that  the  bite  of  these  little  skunks  will  always 
produce  hydrophobia  has  no  foundation  in  fact.  These  and  other 
skunks,  as  well  as  dogs,  coyotes,  and  other  animals,  may  convey  the 
disease  when  they  have  contracted  it,  but  at  no  other  time,  and  there 
are  very  few  authentic  records  of  hydrophobia  following  the  bite  of 
skunks. 
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Breeding  habits. — The  mammae  of  adult  females  are  arranged 
usually  in  5  pairs — 1  inguinal  far  back,  2  abdominal,  and  2  pectoral — 
or  in  two  parallel  rows  of  5  each.  There  are  records  of  4  and  5 
young  in  a  litter,  but  the  number  of  mammae  would  indicate  the 
possibility  of  larger  families  up  to  perhaps  8  or  10  in  some  cases. 

Food  habits. — The  food  of  these  little  skunks  is  largely  insects 
and  small  rodents,  but  as  in  the  case  of  others  of  the  group  probably 
includes  lizards,  snakes,  salamanders,  small  birds,  and  crayfish,  any 
kind  of  meat  that  becomes  available,  and  some  berries  and  wild  fruits. 
There  are  many  records  of  their  clearing  out  the  rats  and  mice 
around  barns  and  houses  where  they  have  taken  up  their  abode,  but 
very  few  records  of  any  destruction  of  poultry.  However,  it  is  not 
improbable  that  they  may  sometimes  kill  young  chickens  or  other 
small  poultry  found  roosting  in  unprotected  places. 

At  times  they  become  very  fat,  but  it  seems  doubtful  that  in  the 
mild  climate  of  their  zone  they  should  hibernate  for  long  periods,  if 
at  all. 

Economic  status. — In  recent  years  the  fur  of  these  little  animals 
has  become  fashionable  and  is  often  seen  in  ladies'  coats,  collars, 
and  muffs.  It  is  very  light  and  soft  and  fairly  durable.  The  price 
per  skin  is  not  very  high,  but  the  considerable  number  of  skins 
taken  each  year  adds  to  the  value  of  the  trapper's  harvest.  On  the 
other  hand  the  animals  may  have  considerable  value  as  destroyers  of 
insect  and  rodent  pests,  and  might  well  be  given  a  degree  of  protec- 
tion that  would  insure  their  perpetuation  in  reasonable  abundance. 

SPILOGALE  PHENAX  LATIFRONS  Merriam 
Oregon  Spotted  Skunk  ;  Hydrophobia  Skunk  ;  "  Civet  Cat  " 
Spilogale  phenax  latifrons  Merriain,  North  Amer.  Fauna  No.  4,  p.  15,  1890. 

Type.— Collected  at  Roseburg,  Oreg.,  by  T.  S.  Palmer,  July  13,  1889. 

General  characters. — Much  larger  and  heavier  than  S.  gracilis  saxatilis  (pi. 
44,  B)  ;  white  areas  much  less  extensive  than  the  black  and  usually  tinged 
with  buffy  or  salmon ;  white  tip  including  less  than  half  of  tail. 

Measurements. — Average  of  6  males:  Total  length,  408  mm;  tail,  127;  foot, 
47.7;  ear  (dry),  20.  Average  of  11  females:  373;  122;  42.8.  Weight  of  8. 
phenax  16  to  28  ounces  (Grinnell,  Storer,  and  Linsdale,  1930,  p.  465). 

Distribution  and  habitat. — Coast  section  of  Oregon  and  Northern 
California  in  Upper  Sonoran  and  Transition  Zones  (fig.  77). 

General  habits. — In  the  absence  of  rocks  in  much  of  the  low  coun- 
try of  western  Oregon,  these  little  spotted  skunks  live  commonly  in  the 
timber  among  old  logs  and  in  such  cover  as  the  forest  affords.  Near 
the  coast  they  find  abundance  of  logs  and  dense  growth,  in  which  to 
hide  away  and  are  usually  more  numerous  than  in  the  interior  val- 
leys. In  food,  breeding,  and  general  habits,  they  differ  but  little 
from  the  Great  Basin  species,  except  as  they  adapt  themselves  to 
different  cover  and  to  different  types  of  food.  They  come  more  in 
contact  with  agriculture  and  human  affairs  and  thus  seem  more  often 
to  do  the  only  mischief  of  which  they  are  accused,  occasionally  killing 
young  poultry  that  is  left  unprotected  at  night.  On  the  other  hand 
their  destruction  of  small  rodents  and  insects  on  farms  is  of  greater 
economic  importance  than  in  a  country  of  little  agriculture. 

Their  value  as  fur  is  not  great  but  adds  considerably  to  the  trap- 
per's returns.  The  following  notes  from  the  Oregon  Sportsman  for 
April  1914  give  an  idea  of  their  local  importance.    John  Vaughn  of 
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Eugene  brought  in  2  cougars,  7  bobcats,  3  raccoons,  2  fishers,  2  mar- 
tens and  28  "  civet  cats."  Another  trapper  brought  14  bobcats,  1 
coyote,  3  mink,  5  fishers,  20  martens,  5  white  weasels,  5  skunks,  and  55 
"  civet  cats."  Another  brought  in  a  coyote,  6  wildcats,  and  30  "  civet 
cats."  While  the  skins  of  civet  cats  ",  the  trade  name  for  the  little 
spotted  skunks,  were  quoted  at  that  time  at  only  50  to  65  cents  each, 
the  numbers  of  skins  taken  gave  them  considerable  importance  in 
the  fur  yield. 

Family  PROCYONIDAE:   Raccoons 

PROCYON  LOTOR  PACIFICA  Mekriam 

Northwestern  Raccoon 

Procyon  psora  paciflca  Merriam,  North  Amer.  Fauna,  No.  16,  p.  107,  1899. 

Type. — Collected  at  Lake  Keechelus,  Kittitas  County,  Wash.,  by  C.  Hansen, 
January  15,  1898. 

General  characters. — Size  of  a  badger  or  a  small  dog  (pi.  45)  ;  body  heavy; 
face  short  with  pointed  nose,  erect  ears,  and  crossed  by  a  black  mask;  feet 
fully  plantigrade  with  naked  soles ;  claws  curved  for  climbing ;  teeth  40  in 
number ;  tail  round  and  bushy,  encircled  by  black  and  gray  rings ;  fur  full 
and  soft,  mainly  obscured  by  long  coarse  outer  hairs.  Color,  upper  parts  dark 
coarse  gray,  produced  by  brown  under-fur,  white  or  yellowish  subterminal 
portions  and  black  tips  of  long  guard  hairs ;  top  of  head  blackish  and  a  broad 
black  band  across  face  and  eyes,  connecting  with  brownish  black  throat  patch ; 
a  narrow  band  of  whitish  crossing  forehead  and  cheeks,  and  three  white  spots 
covering  chin  and  sides  of  nose ;  tips  of  ears  whitish ;  tail  tipped  with  black 
and  encircled  by  6  or  7  gray  and  6  or  7  black  rings ;  top  of  hind  feet  dusky ; 
lower  parts  light  brown,  more  or  less  silvered  with  scattered  long  whitish 
hairs ;  throat  dusky ;   chin  whitish ;  nose  pad  and  naked  soles  black. 

Measurements. — An  immature  male  from  Easton,  Wash.,  measured  in  the 
flesh:  Total  length,  7S0  mm;  tail,  275;  hind  foot,  120;  ear  (dry),  40.  An  adult 
female  from  Steilacoom,  measured  830;  270;  129;  ear  (dry),  40.  Skull  of  adult 
male  from  Lake  Cushman,  Wash. :  Greatest  length,  120 ;  zygomatic  breadth, 
85;  interorbital  constriction,  26;  alveolar  length  of  upper  molar  series,  35. 

Distribution  arid  habitat. — These  large  raccoons  of  the  Northwest 
range  from  southern  British  Columbia  south  to  northern  California, 
in  and  west  of  the  Cas- 
cades (fig.  78) .  They  are 
common  along  the  coast 
and  foothill  streams  and 
lakes  in  mainly  Transition 
Zone,  but  absent  from  the 
higher  parts  of  the  moun- 
tains. Generally  animals 
of  forest  and  timbered 
areas,  they  are  also  much 
at  home  where  cliffs  and 
canyons  afford  safe  re- 
treats, in  which  they  may 
sleep  during  the  daytime, 
or  take  refuge  when  pur- 
sued by  enemies  at  night. 
General  habits. — Rac- 
coons are  mainly  noctur- 
nal, but  when  urged  by  hunger  sometimes  come  out  of  their  dark  re- 
treats in  hollow  logs,  trees,  or  caves  before  dark  or  on  cloudy  days, 
to  catch  a  meal  of  frogs  or  crayfish.  At  night  they  wander  far  and 
wide  along  the  creek  or  river  banks,  the  lake  shores,  or  ocean  beaches, 


Figure  78. — Range  of  the  Northwestern  and  Snake 
River  Valley  raccoons  in  Oregon  :  1,  Procyon  lotor 
paciflca;  2,  P.  I.  excelsus. 
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or  through  the  woods  from  one  stream  or  marsh  to  another,  or  to 
some  field  of  roasting  ears,  thicket  of  choke  cherries,  or  orchard  of 
prunes  or  other  sweet  fruit.  Except  in  the  fruit  and  nut  season 
their  food  is  largely  obtained  from  or  near  the  water  and  they  are 
fond  of  wading,  and  even  swimming,  to  get  it.  They  have  the  well- 
known  habit  of  washing  or  soaking  their  food  or  dipping  it  in  water 
before  eating  it,  but  if  no  water  is  near  they  do  not  wait  for  this 
formality.  They  often  make  well-worn  trails  along  the  shores,  and 
the  babylike  tracks  of  their  long  hind  feet,  found  in  the  sand  or  mud 
where  they  have  been  searching  for  food,  are  unmistakable. 

Breeding  habits. — Adult  females  have  3  pairs  of  mammae — 1  ingui- 
nal, 1  abdominal,  and  1  pectoral.  Two  to  five  young  have  been 
reported  in  the  litters.  The  mating  season  appears  to  be  immediately 
after  the  awakening  from  hibernation,  which  varies  from  January 
to  March,  and  young  are  born  apparently  in  April  and  May,  accord- 
ing to  the  local  climate.  The  period  of  gestation  has  been  deter- 
mined as  about  65  days. 

Food  habits. — Raccoons  are  about  as  omnivorous  as  the  bears,  eat- 
ing any  kind  of  meat  or  small  game  they  can  capture  or  find  dead,  but 
usually  subsisting  largely  on  frogs,  fish,  crayfish,  clams,  mussels, 
berries,  and  any  sweet  fruits,  acorns,  nuts,  and  green  or  ripe  corn. 
In  autumn  they  are  especially  eager  for  nuts  and  grain  on  which 
they  fatten  for  a  long  winter's  sleep.  In  the  mild  climate  of  the  low 
country  they  do  not  hibernate  for  long  periods  or  necessarily  at  all, 
but  where  snow  lies  deep  and  the  weather  is  cold  they  often  remain 
dormant  for  3  or  4  months,  coming  out  with  the  warm  days  of  March 
when  the  snow  begins  to  melt,  even  before  its  disappearance  affords  a 
remnant  of  the  previous  year's  food.  At  such  times  they  must  de- 
pend largely  on  the  store  of  fat  left  over  from  fall,  on  an  occasional 
mouse  or  rabbit  that  may  be  surprised  and  captured,  or  on  some  animal 
found  dead  under  the  snow. 

Economic  status. — On  rare  occasions  raccoons  have  been  known  to 
catch  poultry,  especially  when  the  latter  roosts  in  the  trees,  and 
they  undoubtedly  catch  some  small  game  and  eat  the  eggs  of  water- 
fowl found  nesting  in  marshes  and  along  lake  shores.  They  eat  some 
fruit  and  also  destroy  some  corn  while  in  the  roasting-ear  stage,  or 
even  when  ripe,  but  these  depredations  are  usually  overlooked  in 
view  of  the  general  value  of  the  raccoon  as  a  game  and  fur-bearing 
animal.  In  many  places  the  nocturnal  "  coon  hunt "  with  dogs  is  an 
exciting  sport. 

The  fur  value  of  the  raccoon  is  not  great,  the  prices  reaching 
usually  but  a  few  dollars  per  skin,  but  because  of  their  general 
abundance  and  wide  distribution,  they  form  an  important  part  of 
the  annual  fur  crop  of  Oregon.  The  fur  is  attractive,  warm,  and 
very  durable,  and  is  much  used  in  winter  coats  for  both  men  and 
women. 

PROCYON  LOTOR  EXCELSUS  Nelson  and  Goldman 

Snake  Riveb  Valley  Raccoon  ;  Canyon  Coon 

Procyon  lotor  excelsus  Nelson  and  Goldman,  Jour.  Mammal.  11:  458,  1930. 

Type. — Collected  on  upper  Owyhee  River  near  mouth  of  North  Fork  in 
southeastern  corner  of  Oregon,  by  J.  W.  Fisk,  April  15,  1920. 

General  characters. — Size  largest  of  the  raccoons;  color  light  gray;  skull 
large  and  angular,  with  elongated  brain  case,  broad  frontals,  and  high  sagittal 
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crest.  Color  of  upper  parts  light  buffy  gray,  darker  along  the  back  where 
the  brown  underfur  is  heavily  overlaid  with  black-tipped  hairs ;  sides  clearer 
gray ;  lower  parts  light  buffy  gray ;  face  with  the  usual  black  mask  and 
whitish  markings ;  ears  gray  with  black  patches  at  posterior  base ;  throat 
patch  dark  brown ;  hind  legs  grayish  with  brown  patches  near  heels ;  tail  with 
six  black  bands  and  black  tip,  alternating  with  broader  buffy  rings. 

Measurements. — No  body  measurements  available.  Skull  of  type :  Greatest 
length,  136.5  mm ;  zygomatic  breadth,  89 ;  interorbital  constriction,  30 ;  alveolar 
length  of  upper  molar  series,  37.  Other  skulls  from  eastern  Oregon  and 
southern  Idaho  are  larger  than  any  seen  from  Minnesota  or  North  Dakota, 
where  the  raccoons  run  large,  and  where  fat  individuals  weighing  24  to  30^ 
pounds  have  been  recorded. 

Distribution  and  habitat. — These  large  raccoons  are  common  only 
locally  along  some  of  the  streams  of  eastern  Oregon,  southern  Idaho, 
and  northern  Nevada,  where  they  find  ideal  conditions  in  some  of 
the  deep  lava-rock  canyons  (fig.  78).  The  canyon  walls,  full  of  clefts, 
cracks,  and  small  caves  afford  the  safest  kind  of  shelter  and  protection 
close  to  the  water  where  an  abundant  supply  of  food  is  generally 
available  on  the  brushy  bottoms  or  in  the  water  along  the  edges  of 
streams  and  ponds.  In  such  places  along  the  Snake  River  and  its 
branches  they  are  found  in  considerable  abundance  and  are  so  close 
to  safe  retreats  that  many  individuals  reach  full  maturity  or  very 
old  age.  This  is  evidenced  by  some  of  the  skulls  that  show  excessive 
development  of  ridges,  processes,  and  massive  bony  structure  as  well 
as  much  worn  teeth. 

Food  habits. — Abundance  of  crayfish,  frogs,  minnows,  mussels,  and 
other  small  water  life  attracts  them  to  the  river  banks,  while  numer- 
ous mice  and  small  rodents,  berries,  and  grapes  afford  a  variety  of 
foods  along  the  canyon  bottoms.  In  favorite  spots  the  raccoon  tracks 
are  seen  on  every  sandbar  and  mud  flat,  and  the  droppings  scattered 
along  the  trails  show  the  nature  of  their  food. 

Economic  status. — Most  of  the  range  of  these  big  raccoons  is  away 
from  settlements,  and  little  damage  to  crops  or  poultry  is  charged 
to  them,  but  where  cornfields  are  accessible  these  are  likely  to  be 
raided  for  the  juicy  ears,  and  poultry  is  never  safe  from  them  if  left 
within  their  reach.  They  are  not  inclined  to  come  about  ranches, 
however,  especially  where  there  are  dogs,  and  their  value  for  fur 
keeps  their  numbers  reduced  to  a  safe  minimum. 

In  recent  years  many  choice  dark  varieties  of  raccoons  have  been 
raised  for  their  fur,  which  is  beautiful  and  brings  high  prices  when 
the  black  and  gray  strains  are  properly  blended. 

Family  BASSARISCIDAE :  Cacomistles 

BASSARISCUS  ASTUTUS  RAPTOR  (Baibd) 

Ringtail  ;  Cacomistle  ;  Civet  Cat 

Bassari-s  raptor  Baird,  Mammals,  Mex.  Boundary  Survey,  p.  19,  1859. 
Bassariscus  ftavus  oregonus  Rhoads,  Acad.  Nat.  Sci.  Phila.  Proc.  1893 :  416,  1894. 
Type  from  Grants  Pass,  Oreg. 

Type. — From  California.  A  captive  animal  found  on  the  street  of  Washing- 
ton, D.  C,  in  1852  and  supposed  by  Baird  to  have  been  brought  from  California. 
Later  identified  by  J.  A.  Allen  and  by  Merriam  as  the  form  occupying  California 
and  Oregon.  A  comparison  of  the  more  ample  material  now  available  clearly 
proves  this  view  to  be  correct. 

General  characters. — Size  of  a  small  house  cat  but  slenderer,  with  larger  ears, 
and  very  long  bushy  tail,  marked  with  black  and  white  crossbars.  Skull  light, 
comparatively  flattened  with  widely  separated  sagittal  ridges  and  40  teeth. 
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Color,  upper  parts  dark  yellowish  gray,  heavily  clouded  with  black-tipped,  long 
hairs;  face  dusky  gray  with  whitish  spots  above  and  below  eyes  and  in  front 
of  ears ;  tail  flattened,  wide,  with  7  transverse  bars  of  white  and  8  of  black 
including  the  tip,  the  black  predominating  above  and  the  white  below;  lower 
parts  buffy  or  creamy  white,  approximately  the  same  at  all  seasons. 

Measurements. — Adult  male  from  Glen  Ellen,  Calif.:  Total  length,  742  mm; 
tail,  346;  foot,  76;  ear  (dry),  40.  Of  adult  female  from  Prospect,  Oreg. :  745; 
361;  72;  40.    Weight  28  to  39  ounces  (Grinnell  and  Storer,  1924,  V-  81). 

Distribution  and  habitat. — The  California  ringtail  inhabits  western 
California  and  southwestern  Oregon,  mainly  in  Upper  Sonoran 
Zone.  There  are  specimens  from  Prospect,  Grants  Pass,  and  Gold 
Beach,  Oreg.,  all  in  the  Rogue  River  Valley,  and  reports  of  occur- 
rence at  Riddle,  in  the  Umpqua  Valley,  and  along  the  west  side  of 
Upper  Klamath  Lake.  The  description  by  Mr.  Winans  of  Follyf  arm, 
east  of  the  Steens  Mountains,  of  a  long-tailed  cat  with  rings  around 
its  tail,  killed  there  in  1915,  apparently  adds  a  record  for  eastern 
Oregon  and  possibly  another  form,  Bassariscus  astutus  nevadensis 
Miller  (1924,  V-  113) ,  to  the  State.  Ringtails,  however,  are  so  often 
kept  as  pets  and  escape  after  being  carried  long  distances,  that  such 
isolated  records  are  questionable. 

Near  Prospect,  on  the  upper  part  of  Rogue  River,  Preble  caught 
one  of  these  animals  in  1896  in  a  trap  set  at  the  base  of  a  tree  near  a 
cliff  of  the  canyon  wall  and  baited  with  fresh  meat,  the  bodies  of 
small  birds  and  mammals  skinned  for  specimens.  In  1910,  A.  B. 
Cameron  wrote  to  the  Biological  Survey  that  he  had  caught  several 
"  ring-tailed  cats  "  in  1896  near  Crater  Lake.  He  described  them 
as  about  the  size  of  a  marten,  with  long  tails  ringed  with  black  and 
white,  and  head,  eyes,  and  ears  resembling  a  small  fox.  In  1914 
Harry  Telford  of  Klamath  Falls,  found  tracks  near  Crater  Lake 
that  he  "  was  pretty  sure  "  were  made  by  these  animals,  which  he 
considered  common  on  the  west  side  of  the  Cascades.  In  1916  Mr. 
Wampler,  at  Pelican  Bay,  told  the  writer  that  he  had  caught  several 
ring-tailed  cats  along  the  west  side  of  Upper  Klamath  Lake,  where 
he  usually  trapped  for  fur  in  winter. 

Near  Grant's  Pass,  Clark  P.  Streator  in  1891,  and  Luther  Gold- 
man in  1914,  reported  them  as  well  known  to  hunters  and  trappers  in 
that  vicinity  and  usually  found  in  the  mountains  and  canyons.  At 
Gold  Beach,  in  1909,  the  writer  saw  one  skin  brought  into  the  store 
and  was  told  that  the  animal  was  common  in  Rogue  River  Canyon 
near  there. 

General  habits. — Over  a  wide  range  in  the  southwestern  United 
States  the  ringtails  inhabit  mainly  canyons,  cliffs,  and  caves,  but  in 
western  California  and  southern  Oregon,  under  cover  of  forest  and 
chaparral,  they  range  also  to  some  extent  over  the  lower  mountain 
slopes  at  a  distance  from  protecting  rocks.  They  are  strictly  noc- 
turnal animals,  hunting  at  night  or  in  dark  caves  and  rarely  seen 
except  as  caught  in  traps,  or  when  they  come  into  camps  and  cabins 
at  night  to  hunt  for  mice  and  rats.  They  are  excellent  climbers,  both 
over  cliffs  and  in  trees,  and  are  noted  for  their  quickness  and  skill 
in  catching  small  animals  for  food.  They  have  gentle  dispositions 
and  in  the  early  days  were  often  tamed  and  kept  instead  of  cats 
to  catch  the  mice  and  rats  about  the  miners'  cabins. 

Breeding  habits. — The  females  have  usually  two  pairs  of  mammae 
arranged  in  a  quadrangle  on  the  posterior  part  of  the  belly,  and  the 
young  are,  in  the  few  instances  known,  3  or  4  in  number. 
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Food  habits. — Small  mammals,  largely  mice  and  wood  rats,  are 
said  to  furnish  most  of  their  food,  but  like  other  closely  related 
species  the  ringtails  undoubtedly  capture  some  small  birds  and  eat 
insects  and  fruit  when  other  game  is  scarce.  They  are  readily 
attracted  to  traps  by  any  kind  of  meat,  fur,  or  feathers,  and  are  easily 
caught. 

Economic  status. — As  fur-bearing  animals  ringtails  have  but  little 
value  and  often  are  not  considered  worth  skinning  when  caught. 
Still  their  fur  is  fine  and  soft  and  when  prime  rather  pretty,  as  well 
as  light  and  warm.  Perhaps  the  fur  value,  however,  makes  up 
for  their  occasional  meal  on  poultry  or  small  game,  while  their 
greatest  value  lies  undoubtedly  in  their  check  on  overabundance  of 
wood  rats,  mice,  and  other  rodents.  To  what  extent  they  destroy 
insects  and  such  small  animal  life  is  not  known. 

Family  URSIDAE:  Bears 

EUARCTOS  AMERICANUS  CINNAMOMUM  (Audubon  and  Bachman) 

Idaho  Black  Beak  ;  Cinnamon  Bear  ;  Yackkah  of  the  "  Chopunnish  "  Indians 
(L.  and  C.)  ;  Toka'kuacha  of  the  Piute  at  Burns;  We-tam  of  the  Klamath 
(C.  H.  M.) 

Ursus   americanus   var.    cinnamomum   Audubon   and    Bachman,    Quad.    North 
Amer.,  v.  3,  p.  125,  1854. 

Type  locality. — Lower  Clearwater  River,  Camp  Chopunnish,  near  mouth  of 
Jim  Ford  Creek,  western  Idaho.  Description  based  on  skin  purchased  from 
Indians  by  Lewis  and  Clark  on  May  31,  1806  (1893,  v.  8,  p.  1030). 

General  characters. — Bears  are  heavily  built  and  powerful  animals  with 
mere  rudiments  of  tails,  very  strong  limbs,  plantigrade  feet,  strong  claws, 
and  heavy  carnivore  dentition.  The  black-bear  group  differs  from  the  grizzlies 
in  generally  smaller  size,  relatively  as  well  as  actually  lighter  dentition,  and 
in  short  well  curved  rather  than  long  relatively  straight  claws  on  the  front 
feet  Nose  with  large  naked  pad ;  eyes  small ;  ears  well  haired,  prominent  in 
summer,  almost  buried  in  the  long  fur  of  winter ;  teeth  normally  38,  but  some 
of  the  small  premolars  usually  lacking. 

This  subspecies  averages  larger  than  the  eastern  americanus,  with  higher, 
more  arched  outline  of  skull,  relatively  heavier  canines  and  lighter  molars. 
The  skull  is  similar  to  that  of  amblyceps,  of  the  southern  Rocky  Mountains, 
but  molar  teeth  larger  and  thicker.  Color  varying  from  black  to  dark  and 
light  brown  and  often  fading  in  summer  to  yellowish  or  whitish  in  the  old 
winter  coat,  sometimes  with  a  white  spot  or  patch  on  throat  or  breast ;  nose 
usually  brown  or  yellowish.  Judging  from  specimens  examined  and  field 
reports  there  are  about  one-third  more  brown  than  black  bears  in  eastern 
Oregon,  and  about  four  times  as  many  black  as  brown  west  of  the  Cascades. 
There  are  several  records  of  twin  cubs,  1  brown  and  1  black,  with  either  a 
black  or  a  brown  mother. 

Trustworthy  measurements  and  weights  of  bears  are  greatly  needed  for  all 
parts  of  the  country,  including  Oregon.  A  well-tanned  skin  of  a  large  male 
from  the  Blue  Mountains  measures  in  total  length  6  feet ;  hind  foot.  7  inches ; 
tail,  3  inches;  ear,  4  inches.  Skull  of  old  male  from  Wallowa:  Basal  length, 
275  mm ;  zygomatic  breadth,  185.  Published  weights  of  from  200  to  500 
pounds  rarely  specified  whether  the  animal  was  actually  weighed  or  the  weight 
merely  estimated. 

Distribution  and  habitat. — The  black  bears  still  occupy  much  of 
their  original  range  in  Oregon,  but  generally  in  greatly  reduced 
numbers  (fig.  79).  They  were  once  common  throughout  the  Blue 
Mountain  section  and  aiong  the  east  slope  of  the  Cascades.  Ap- 
parently they  never  occupied  the  arid  southeastern  part  of  the  State, 
or  any  part  where  water  and  timber  were  not  within  easy  reach. 
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The  Forest  Service  reports  of  large  game  animals  on  the  national 
forests  of  Oregon  give  the  total  number  of  black  bears  estimated  as 
6,272  for  the  year  1930;  6,457  for  1931;  6,143  for  1932;  and  6,240  for 
1933.  This  would  naturally  include  the  greater  part  of  the  bears  of 
the  State,  although  in  western  Oregon  there  is  much  good  bear 
country  outside  the  national  forests. 

General  habits. — Black  bears  are  especially  forest  animals,  enjoy- 
ing shade  and  cover  and  many  of  the  fruits  and  other  foods  found  in 
the  woods.  They  are  timid  animals,  and  the  mere  presence  of  trees 
that  can  be  quickly  climbed  in  the  absence  of  no  other  means  of  escape 
from  their  few  but  powerful  enemies,  probably  gives  them  confi- 
dence, especially  so  with  young  bears,  which  are  quick  to  take  to  trees 
if  danger  threatens  or  the  mother  gives  the  climb-a-tree-quick  signal. 
After  a  long  and  busy  night  searching  for  the  large  quantity  of  food 

required  to  satisfy  their 
appetites  they  like  to  find 
some  densethicket,  swamp, 
or  wooded  canyon  where 
they  can  sleep  without  dan- 
ger of  disturbance  through 
the  day  or  until  hunger 
urges  them  to  continue  the 
food  search.  They  also 
love  the  water  and  in  hot 
weather  swim  and  wallow 
in  it  for  sheer  enjoyment. 
They  do  not  hesitate  to 
swim  across  rivers  or 
lakes  and  in  places  find 
much  of  their  food  along 
the  shores  or  in  the  water. 
They  are  endowed  with 
great  strength  and  endurance  but  are  not  swift  runners  compared 
with  a  dog  or  horse,  or  even  a  grizzly  bear.  They  are  usually  not 
dangerous  to  people  unless  wounded  or  cornered,  but  an  old  bear 
with  cubs  will  sometimes  fight  to  protect  her  young. 

Breeding  habits. — The  black  bear  usually  has  two  young,  born  in 
January  or  February  while  the  mother  is  in  her  winter  den.  The 
young,  small  and  helpless  when  born,  are  nursed  in  the  den  through 
the  winter  and  spring,  when  the  mother  brings  them  out,  and  then 
far  into  the  summer.  By  the  middle  of  June  they  are  about  the  size 
of  a  raccoon,  and  by  fall  are  very  competent  little  bears,  though 
still  accompanying  the  mother. 

J.  T.  Jardine,  of  the  Forest  Service,  wrote  to  the  Biological  Sur- 
vey an  account  of  the  killing  of  a  large  black  bear  by  J.  K.  Casper, 
near  Promise,  in  Wallowa  County,  Oreg.,  and  the  capture  of  her  2 
small  cubs,  1  black  and  1  brown,  sometime  in  January  1909.  The 
young,  thought  to  be  only  a  few  hours  old,  measured  7  inches  in 
total  length. 

Economic  status. — Opinions  in  Oregon  differ  widely  as  to  whether 
black  bears  are  valuable  game  and  fur-bearing  animals  to  be  pre- 
served, or  destructive  predatory  animals  to  be  destroyed.  Both  opin- 
ions seem  to  be  well  supported  under  different  conditions  and  in 
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different  parts  of  the  State.  In  many  places,  such  as  uninhabited 
wildernesses  and  mountains,  the  bears  can  do  no  serious  harm  to 
stock,  game,  and  crops  and  should  be  considered  a  valuable  and  inter- 
esting form  of  game.  In  farming,  fruit-growing,  and  stock-raising 
districts  they  may  do  serious  harm,  principally  on  the  sheep  ranges 
where  they  sometimes  acquire  the  habit  of  killing  and  feasting  on 
sheep.  The}^  rarely  kill  larger  stock  or  game,  except  sick  or  crippled 
animals,  but  a  bear  that  has  formed  the  habit  of  killing  stock  is 
generally  killed  to  prevent  serious  losses.  The  evidence  should  be 
fairly  considered,  however,  and  the  bears  should  not  be  destroyed 
because  they  merely  clean  up  carcasses  of  animals  killed  by 
wolves,  coyotes,  mountain  lions,  or  by  hunters.  Prime  bearskins 
in  winter  fur  usually  have  a  value  of  $10  to  $20  each,  which  added  to 
the  value  of  the  meat  and  oil  gives  them  a  value  about  equal  to  that 
of  a  deer.  As  game  animals  they  also  rank  high  for  the  chase  as  well 
as  for  fur  and  trophies. 

EUARCTOS  AMERICANUS  ALTIFRONTALIS  (Elliot) 
Olympic  Black  Bear  ;  Eskinkua  of  the  Wasco  at  The  Dalles 

Ursus  altifrontalis  Elliot,   Field  Colunib.  Mus.  Pub.,  Zool.   Ser.  3:  234,  1903. 

Type. — Collected  at  Lake  Crescent,  Clallum  County,  Wash.,  by  D.  G.  Elliot 
expedition  in  1898. 

General  characters. — Size  large,  about  as  in  the  Rocky  Mountain  black  bears ; 
color  mainly  black,  often  wholly  black,  including  nose,  the  brown  form  much 
less  common.  Records  show  about  4  black  to  1  brown  west  of  the  Cascades. 
Skull  generally  short,  wide,  and  high,  the  frontal  region  in  old  males  often 
abruptly  and  conspicuously  elevated.  Dentition  rather  heavy  and  upper  molars 
generally  wider  if  not  longer  than  in  cinnwnomum,  its  nearest  associate  on 
the  east. 

Measurements. — No  reliable  skin  measurements  are  available.  The  skull  of 
an  adult  male  from  Hoodsport,  Wash.,  measures :  Basal  length,  265  mm ; 
zygomatic  breadth,  190. 

Distribution. — Specimens  of  black  bears  from  the  Olympic  Moun- 
tains, western  Washington  and  Oregon  and  northwestern  California 
show  more  or  less  typical  characters  of  this  form,  but  along  the  east- 
ern slope  of  the  Cascades  in  Oregon  they  combine  the  characters  of 
cirvnamom/um  with  those  of  altifrontalis  so  completely  that  often  they 
could  as  well  be  placed  with  one  as  the  other  (fig.  79).  From  Dufur 
at  the  east  base  of  Mount  Hood,  the  skulls  go  more  nearly  with 
altifrontalis,  but  from  Paulina  Lake,  La  Pine,  Fort  Eock,  and  Sil- 
ver Lake  they  are  clearly  intermediate  or  nearer  to  cinnamOmum. 
No  specimens  have  been  examined  from  the  Klamath  country  where 
black  bears  were  once  common  and  where  calif omianus  might  be 
expected  to  occur,  if  anywhere  in  Oregon. 

General  habits. — In  the  densely  forested  range  of  these  west-coast 
black  bears  there  was  and  still  is  a  wealth  of  food  and  cover  to  sup- 
port large  numbers,  and  probably  nowhere  in  North  America  were 
bears  originally  more  numerous.  In  1909,  on  a  trip  down  the  coast 
of  Oregon  the  writer  found  them  still  abundant  all  along  the  way, 
although  that  part  of  the  State  had  been  well  settled  for  many  years. 
On  one  sheep  ranch  on  Chetco  River  in  southern  Curry  County  more 
than  a  hundred  bears  had  been  killed  within  the  year  without  much 
apparent  impression  being  made  on  the  general  supply.  In  1929 
the  Forest  Service  credits  the  Siskiyou  National  Forest  in  that  same 
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general  section  as  harboring  910  black  bears,  a  fairly  generous  supply 
for  even  this  extensive  area  of  wild  rough  land.  The  dense  cover  of 
forest  and  undergrowth  of  the  Coast  Ranges  has  not  only  furnished 
protection  but  abundance  of  choice  food  for  bears,  so  for  actual  num- 
bers they  have  been  less  destructive  to  livestock?  sheep,  and  pigs 
than  in  the  more  arid  parts  of  the  State  where  at  times  food  becomes 
scarce. 

Hibernation. — In  the  late  fall  or  early  winter  the  bears  generally 
become  very  fat,  and  in  the  mountains  go  into  hibernation  after  the 
first  deep  snow  in  some  cave,  hollow  tree,  or  log,  or  burrow  under  a 
log  or  brush  pile,  or  in  any  secluded  place.  In  the  Fort  Klamath 
country  Harry  Telford  said  they  had  not  yet  emerged  from  hiberna- 
tion on  March  9,  1914.  In  the  mild  climate  of  the  coastal  slopes 
the  bears  apparently  hibernate  for  only  short  and  irregular  periods 
during  the  coldest  weather  and  may  be  found  active  at  any  season 
of  the  year.  To  what  extent  they  become  torpid  is  not  well  known, 
but  the  rest  period  seems  generally  to  be  utilized,  even  where  the 
weather  conditions  do  not  make  it  necessary. 

Breeding  habits. — Apparently  the  breeding  season  varies  somewhat 
over  the  State.  J.  C.  Warner  killed  an  old  female  bear  near  Myrtle 
Point  in  Coos  County  on  February  28,  1914,  and  took  her  two  cubs, 
only  a  few  days  old.  He  fed  them  on  the  bottle  until  their  eyes 
opened,  after  6  days  (Oreg.  Sportsman  2  (4)  :  8,  1914). 

On  February  14,  1914,  Alva  Addington  killed  an  old  female  black 
bear  with  two  cubs.    Their  eyes  were  not  yet  open  (ibid). 

Apparently  the  breeding  season  is  later  or  less  regular  in  the 
coast  country  than  in  the  mountains  where  hibernation  begins  at  an 
earlier  date. 

Food  habits. — Few  carnivores  are  more  nearly  omnivorous  than 
bears.  Their  food  consists  largely  of  berries,  roots,  green  vegeta- 
tion, bark,  acorns,  nuts,  grain,  insects,  crayfish,  fish,  small  animals, 
or  the  meat  of  any  animal  they  can  catch,  kill,  or  find  dead.  On 
emerging  from  their  winter  dens  in  the  mountains  before  the  snow 
has  all  gone  they  apparently  fill  their  empty  stomachs  with  dead 
grass,  leaves,  pine  needles,  or  anything  filling,  without  regard  to 
food  value.  Then  there  is  a  vigorous  search  for  carcasses  of  animals 
that  have  died  during  the  winter,  or  have  been  preserved  under  the 
snow  from  the  previous  year's  hunting  or  trapping  season.  Often 
this  supply  carries  them  up  to  the  sprouting  time  of  new  plants  or 
until  roots,  insects,  and  rodents  can  be  dug  from  the  ground  to  yield 
a  food  supply  until  the  first  berries  are  ripe. 

Thistles,  cow-parsnip,  hellebore,  skunkcabbage,  flower  stalks  of 
beargrass  (Xerophyllwn  tena&),  camas  bulbs,  wild  onions,  and  the 
inner  bark  of  pines,  spruce,  balsam,  tamarack,  and  hemlock  all  con- 
tribute to  their  summer  food  as  shown  by  their  droppings  and  the 
traces  of  food  along  their  trails.  These  bears  are  especially  fond 
of  blueberries,  salal,  blackberries,  raspberries,  salmonberries,  cascara 
berries,  elderberries,  and  apparently  all  sweet  fruits.  A.  G.  Ames 
reports  apples,  mushrooms,  pea  vines,  and  grass  in  a  number  of 
stomachs  examined.  In  autumn  they  feed  extensively  on  acorns  and 
any  nuts,  seeds,  or  grain  they  can  find.  They  also  dig  out  fat  ground 
squirrels  that  have  denned  up  for  the  winter  and  transfer  the  store 
of  fat  from  the  squirrels  to  their  own  supply.     Where  salmon  or 
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any  kind  of  fish  become  numerous  in  shallow  water,  the  bears  wade 
in  and  catch  them  or  feast  on  dead  fish  found  along  the  shores.  In 
places  they  find  craj^fish  so  abundant  that  they  apparently  yield  an 
important  food  supply.  At  Paulina  Lake,  where  crayfish  are  ex- 
cessively abundant,  Luther  J.  Goldman  caught  a  bear  by  baiting 
his  trap  with  crayfish,  but  the  bear  pulled  his  foot  out  of  the  no.  4 
trap.  Bears  are  fond  of  meat  whenever  they  can  get  it,  but  domestic 
sheep  and  pigs  are  probably  the  only  large  animals  they  are  able 
to  capture  unless  the  animals  are  young,  crippled,  old,  or  sick. 

Economic  status. — Nature  draws  few  hard  and  fast  lines,  and  one 
is  often  in  doubt  whether  to  class  the  bears  as  game,  fur-bearing,  or 
predatory  animals.  They  combine  the  characteristics  of  all  three 
categories.  A  series  of  full  and  interesting  statements  from  the  for- 
est supervisors  of  Oregon  in  1910  showed  about  an  equal  division  in 
favor  of  killing  black  and  brown  bears  as  predatory  animals  on  one 
hand  and  protecting  them  as  game  animals  on  the  other.  The  recom- 
mendation of  the  district  forester  in  letter  of  June  13,  1910,  was  that 
the  Forest  Service  issue  orders  to  its  officers  that  no  bears  be  killed 
when  the  fur  was  not  prime  unless  they  were  actually  killing  stock. 

The  policy  of  the  Biological  Survey  has  been  to  kill  bears  only 
when  necessary  to  protect  stock  or  other  agricultural  interests,  and 
the  number  thus  killed  is  relatively  small.  In  1929  the  Survey  re- 
ported 48  bears  killed  in  the  State  for  the  protection  of  stock.  The 
Forest  Service  in  their  game  census  of  the  national  forests  in  Oregon 
for  that  year  reported  the  number  of  black  and  brown  bears  esti- 
mated on  the  Cascade  National  Forest  as  350;  Crater,  290;  Des- 
chutes, 200 ;  Fremont,  50 ;  Malheur,  140 ;  Mount  Hood,  400 ;  Ochoco, 
49;  Santiam,  325;  Siskiyou,  910;  Siuslaw,  480;  Umatilla,  TOO;  Ump- 
qua,  500;  Wallowa,  455;  Whitman,  655;  total,  5,504,  of  which  538 
were  reported  killed  by  all  hunters.  The  national  forests  do  not 
hold  all  of  the  bears  of  Oregon,  but  they  do  harbor  the  major  por- 
tion, probably  about  three-quarters  of  the  total. 

Black  bears  are  intelligent  animals,  naturally  playful,  and  good- 
natured,  but  temperamental  and  somewhat  uncertain  in  disposition. 
Tame  bears  that  have  lost  their  natural  fear  of  man  are  often  danger- 
ous and  should  be  avoided  by  those  not  familiar  with  their  psychol- 
ogy, for  it  should  be  remembered  that  they  are  quick  and  powerful 
animals,  well  able  to  kill  a  person  with  a  single  bite  of  their  powerful 
jaws  or  a  blow  from  their  heavily  armed  paws.  Their  eyes  are 
small  and  their  vision  not  very  keen,  but  their  senses  of  hearing  and 
smell  are  unusually  quick  and  far-reaching.  Few  animals  are  more 
difficult  of  capture  without  the  use  of  traps  or  good  hunting  dogs 
that  will  trail  and  tree  them  or  delay  them  for  the  hunter. 

URSUS  KLAMATHENSIS  Merriam 
Klamath  Grizzly;  Lok  of  the  Klamath   (C.  H.  M.) 

Ursus  klamathensis  Merriam,  Biol.  Soc.  Wash.  Proc.  27:  185,  1914. 

Type. — From  eastern  end  of  Siskiyou  Mountains,  near  Beswick,  Calif. ;  old 
skull  presented  to  the  Biological  Survey  by  Charles  F.  Edson  in  1912. 

General  characters. — In  size  rather  large,  larger  than  ulahoensls;  but  not 
equaling  calif  ornicus  ;  skull  high  with  broad  flat  frontal  shield,  long  rostrum, 
heavy  canines  and  short  wide  upper  molars;  back  upper  molar  narrowed  to 
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a  point  posteriorly.  Nearest  iu  skull  characters  to  idahoensis  of  the  Rocky 
Mountain  region,  not  closely  related  to  other  California  forms.  Skin  charac- 
ters unknown. 

Measurements  of  type  skull,  large  old  male :  Basal  length,  331  mm ;  zygo- 
matic breadth,  223. 

Distribution  and  habitat. — Unfortunately  there  is  not  known  to  be 
even  a  skull  of  this  huge  bear  from  Oregon,  although  the  type  was 
killed  so  near  the  Oregon  line  that  a  large  part  of  its  life  may  well 
have  been  lived  within  the  State.  Merriam  gives  the  species  as  rang- 
ing in  the  Siskij'ou  Mountains  of  northern  California  and  southern 
Oregon,  north  in  recent  times  to  Fort  Klamath  section  and  Rogue 
River  Valley;  in  earlier  days  to  lower  Willamette  Valley  (presum- 
ably the  same  species) ;  south  in  the  Sierra  Nevada  an  unknown  dis- 
tance (fig.  80).     A  skull  from  the  lower  McCloud  River  he  refers 

to  this  species  (1918,  p. 
72) .  There  are  many  old 
records  of  grizzly  bears 
from  the  Klamath  coun- 
try, Rogue  River,  Ump- 
qua,  and  Willamette  Val- 
leys, but  no  recent  records. 
In  1927  W.  J.  Perry,  of 
the  Forest  Service  at  Bend, 
made  a  collection  of  bones 
in  the  South  Ice  Cave,  some 
40  miles  south  of  Bend, 
and  sent  them  to  the  Bio- 
logical Survey  for  identi- 
fication. Among  these 
bones  was  found  one  tooth, 
next  to  the  back  lower  mo- 
lar, of  a  grizzly  bear 
agreeing  almost  perfectly  with  the  heavy,  wide,  quadrate  molars  of 
corresponding  position  in  the  type  skull  of  Mamathensis  but  suffi- 
ciently smaller  to  suggest  a  female  of  the  species.  It  is  an  almost 
perfect  tooth  of  a  young  bear  with  unworn  cusps,  but  well  blackened 
with  age,  and  may  date  back  for  considerable  time,  although  all  of 
the  bones  with  which  it  was  associated  are  of  present-day  species. 
In  fact  it  may  not  be  more  ancient  than  the  time  when  Lord  followed 
the  track  of  a  grizzly  in  the  same  general  location  in  1860. 

From  1811  to  1813  Franchere  reported  grizzly  bears  in  the  Willa- 
mette Valley  as  extremely  ferocious  (1904,  V-  323). 

In  1826  Douglas  encountered  grizzlies  near  the  head  of  the  Wil- 
lamette, and  one  of  his  companions  was  attacked  and  had  much  of 
his  clothing  torn  off  as  he  escaped  up  a  tree.  On  the  upper  Umpqua 
an  old  grizzly  with  2  cubs  was  encountered,  and  Douglas  killed 
1  of  the  cubs  (Hooker,  1836,  pp.  126,  131). 

In  1827  Ogden  (1910,  v.  11,  no.  2,  p.  217),  in  the  Rogue  River 
Valley,  records  an  encounter  with  a  large  grizzly  bear  that  was 
wounded  by  the  trappers  and  then  attacked  by  their  Indian  guide, 
armed  with  only  a  bow  and  arrow  and  a  small  ax.  The  Indian 
was  seriously  and  probably  fatally  injured,  but  the  bear  remained 
in  the  bushes, 


Figuke  80. — Range  of  grizzly  bears  in  Oregon :  1, 
Ursus  klamathensis ;  2,  U.  idahoensis ;  3,  U.  minis. 
Type  locality  circled. 
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Wilkes  (1845,  p.  348)  reported  that  grizzlies  were  common  in  the 
vicinity  of  the  Willamette  Falls  and  that  their  flesh  was  esteemed 
for  food. 

On  May  25,  1860,  Lord  {1866,  p.  299)  struck  the  trail  of  a  large 
grizzly  bear  on  the  upper  Deschutes  Kiver  and  followed  it  for  some 
distance  but  failed  to  come  up  with  "  his  large-clawed  friend." 

In  1894  Powell  (1894,  P-  18%)  published  an  account  of  killing  a 
grizzly  on  the  South  Fork  of  McKenzie  Kiver  and  showed  a  photo- 
graph of  the  dead  bear. 

In  1916  Chris  Beale,  an  old-time  game  warden  and  hunter  at  Snow- 
shed  Camp,  about  8  miles  west  of  Mount  McLoughlin  (Pitt),  pointed 
out  where,  many  years  before,  he  had  killed  a  famous  old  grizzly 
(Oreg.  Sportsman  4  (1)  :  40,  1916). 

A  right  posterior  upper  molar  of  a  grizzly  bear  picked  up  on  a 
sand  bar  of  the  Santiam  River  by  Stanley  G.  Jewett  and  A.  G. 
Ames5  in  August  1920,  does  not  show  positive  specific  characters  but 
can  be  most  reasonably  referred  to  klamathensis. 

Oliver  Applegate,  of  Klamath  Falls,  reported  to  Dr.  Merriam 
(1897,  p.  225)  a  grizzly  killed  in  1894  or  1895  on  the  west  slope  of 
the  Cascades,  but  said  that  very  few  were  then  found  north  of 
the  Umpqua  Mountains  and  none  north  of  the  Calapooya  Mountains, 
while  east  of  the  Cascades  they  had  ranged  not  many  years  before 
as  far  north  as  Crooked  River. 

In  December  1930  Oliver  Applegate  told  the  writer  of  experiences 
with  grizzlies  in  the  early  days  of  southern  Oregon.  When  he  was 
a  young  man,  some  time  in  the  sixties,  his  people  kept  the  toll  road 
over  the  Siskiyou  Mountains  between  Oregon  and  California.  He 
said  that  bears,  panthers,  and  big  wolves  were  numerous  and  that 
the  grizzlies  took  a  heavy  toll  of  the  cattle.  He  and  his  brothers 
built  scaffolds  in  the  trees,  at  points  frequented  by  the  bears,  to 
watch  for  the  marauders  in  the  night,  usually  near  the  carcass  of 
one  of  their  victims,  and  they  killed  enough  bears  to  make  the 
stock  industry  possible  in  that  vicinity.  Later,  on  December  20, 
1874,  on  the  ranch  in  Swan  Lake  Valley  near  Klamath  Falls,  he  shot 
and  killed  a  large  grizzly  that  got  in  the  habit  of  killing  his  cattle. 
The  pasture  was  enclosed  by  a  rail  fence,  made  of  split  cedar  rails 
not  intended  to  hold  a  1,000-pound  bear.  The  bear  would  climb 
onto  the  fence,  break  it  down,  come  into  the  pasture  and  kill  a  fat 
cow  or  steer,  eat  a  good  square  meal  of  beef,  and  when  hungry  return 
for  another.  After  12  valuable  cattle  had  been  killed,  the  bear  was 
tracked  in  the  snow  and  shot  on  the  Mountain  Mahogany  Ridge, 
north  of  the  valley,  since  known  as  Grizzly  Hill.  The  third  genera- 
tion of  Applegates,  well-known  pioneers  of  Oregon,  are  still  raising 
cattle  in  that  valley,  and  they  express  no  regrets  at  the  passing  of 
this  species  of  grizzly. 

Captain  Applegate  says  that  there  was  a  big  brown  bear  not  quite 
so  large  as  the  grizzly  in  the  Rogue  River  Valley  that  was  powerful 
and  savage  enough  to  be  a  terror  to  the  early  settlers  and  regarded 
as  more  aggressive  than  the  grizzly.  It  was  so  aggressive  in  fact 
that  its  duration  in  the  pioneer  settlements  was  brief.  The  Klamath 
and  Modoc  Indians  (the  Lutuanis)  have  three  names  for  the  bears, 
Wetam  for  the  black  bear,  Loke  for  the  grizzly,  and  Kanocka  for 
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the  big  brown  bear.  Unfortunately  there  are  no  specimens  known 
to  show  what  this  bear  was,  whether  another  species  of  brown  griz- 
zly or  merely  large,  morose,  and  uneducated  individuals  of  the  cinna- 
mon- or  black-bear  group.  The  general  keenness  of  Indians  in 
recognizing  specific  differences  would  seem  to  indicate  another  species 
of  grizzly  with  no  name  but  the  one  they  give  it. 

Captain  Applegate,  with  a  California  hunter  named  Morenus  P. 
Crapo,  killed  the  last  one  of  these  bears  that  he  knows  of  just  north 
of  the  Lake  of  the  Woods  about  1868.  It  was  a  large  reddish- 
brown  male,  but  the  length  of  claws  was  not  noted.  He  thinks,  how- 
ever, that  these  bears  did  not  climb  trees.  Twice  on  previous  occa- 
sions bears  of  this  species  had  apparently  attempted  to  attack  him. 
Once  in  1862  on  a  peak  in  the  Siskiyou  Mountains  when  he  was  with- 
out a  gun,  one  attempted  to  climb  up  some  rocky  peaks  to  get  at  him 
despite  his  vociferous  protests  but  was  finally  dissuaded  by  stones 
rolled  down  about  it.  On  another  occasion  four  of  these  bears  that 
he  followed  on  crusted  snow  turned  and  came  toward  him  when  he 
shouted  at  them,  but  whether  hostilely  inclined  or  through  mistaken 
identity  was  never  learned. 

John  B.  Griffin  (Oreg.  Sportsman,  January  1918,  p.  35),  gives  an 
account  of  a  fight  between  two  grizzly  bears  witnessed  by  Fred  Barne- 
burg,  an  early  settler  in  the  Rogue  River  Valley.  It  was  on  Hoxie 
Prairie  near  Medford;  but  no  hint  of  the  date  is  given,  except  that 
Barneburg  was  one  of  the  early  settlers  in  the  valley  who  hunted  deer 
where  Medford  now  stands  and  hunted  bears  on  Dead  Indian  Creek 
and  around  Grizzly  Mountain.  From  his  camp  on  the  edge  of  Hoxie 
Prairie  he  came  out  of  the  timber  one  morning  armed  with  an  old 
muzzle-loading  rifle  and  was  surprised  to  see  two  large  grizzlies 
fighting  savagely  in  the  open.  They  would  rear  up,  claw  each  other, 
bite  and  growl,  and  roll  over  and  over  on  the  ground,  oblivious  to 
anything  around  them.  Having  only  a  single-shot  muzzleloader, 
he  wisely  decided  not  to  attempt  to  settle  difficulties  between  the 
bears  but  to  return  quietly  to  camp. 

Griffin  adds  that  grizzlies  in  those  days  were  dangerous.  They 
were  plentiful  and  not  hunted  much,  and  it  took  a  man  with  plenty 
of  nerve  to  attack  one  with  only  an  old  muzzle-loading  rifle,  or  even 
with  the  earlier  improved  guns.  He  goes  on  to  describe  his  own  ex- 
perience in  killing  a  large  grizzly  in  the  Siskiyou  Mountains  at  close 
quarters  with  the  bear  coming  on  until  it  dropped  within  20  feet  of 
him,  after  receiving  several  fatal  shots. 

In  1910  M.  J.  Anderson,  supervisor  of  the  Siskiyou  National  Forest, 
reported  grizzly  bears  as  very  scarce. 

In  1914  Luther  J.  Goldman  was  told  of  a  grizzly  killed  in  the 
Yamsay  Mountains  by  an  Indian  about  1911,  but  he  had  no  means 
of  verifying  the  report. 

In  1916  Mr.  Wampler,  an  old  hunter  and  trapper  living  west  of 
Upper  Klamath  Lake,  told  the  writer  that  he  had  on  two  occasions 
in  previous  years  seen  bear  tracks  too  large  for  any  black  bear,  and 
he  was  confident  there  were  still  grizzlies  in  the  Mount  Pitt  section. 

In  1924  and  1925  the  Forest  Service  reported  1  grizzly  bear  on  each 
of  the  Cascade  and  Siskivou  National  Forests,  and  in  1931  2  and 
in  1932  1  on  the  Wallowa'Forest,  and  in  1933  1  on  the  Williamette. 
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It  is  to  be  hoped  that  there  are  a  few  left  in  the  State  today  and  that 
when  their  wanderings  are  finished  their  bones  and  skins  may  be 
immortalized  in  some  good  museum  collection  so  that  we  may  know 
positively  what  species  originally  roamed  over  western  Oregon. 

General  habits. — Grizzly  bears  in  the  early  days  of  muzzle-loading 
guns  had' little  fear  of  man  and  were  justly  considered  dangerous 
animals  to  encounter,  but  with  the  development  of  repeating  and 
high-power  rifles  and  the  filling  up  of  the  West  with  hardy  pioneers, 
these  lordly  animals  have  yielded  to  civilization  and  have  all  but 
disappeared. 

Probably  half  of  the  recognized  forms  of  grizzlies  are  extinct  and 
others  are  rapidly  going.  Moreover,  their  natures  have  changed 
through  persecution,  and  they  are  now  the  most  wary  and  difficult 
of  our  large  game  animals  to  hunt,  using  their  keen  senses  and  intel- 
ligence for  protection  and  escape  rather  than  for  aggression.  Even 
where  a  few  are  known  to  reside  in  the  wildest  parts  of  the  country 
they  can  rarely  be  found  or  seen  unless  caught  by  expert  trappers. 

Hibernation. — In  early  winter  the  grizzlies  become  very  fat  if  the 
food  supply  has  been  at  all  ample,  and  with  the  first  snows  usually 
move  upward  into  the  higher  mountain  slopes  to  find  winter  dens 
in  caves  or  hollow  spaces  among  the  rocks  or  to  some  dense  cover 
where  they  can  dig  out  a  huge  cavity  under  brush,  logs,  or  stumps 
for  a  winter  nest.  Here  they  sleep  or  remain  in  a  deep  torpor,  some- 
times from  October  to  March,  but  apparently  for  varying  times  in 
different  localities  according  to  climate. 

Breeding  habits. — The  2  to  4  young  are  born  while  the  mother  is  in 
her  winter  den,  sometimes  as  early  as  January,  but  apparently  more 
often  in  February  or  March.  They  are  not  brought  out  until  the 
warm  days  of  spring,  sometimes  not  until  April  or  May,  when,  the 
size  of  house  cats  (Wright,  1909,  p.  204),  they  follow  the  mother  as 
she  searches  for  food.  They  are  said  to  nurse  until  late  summer  or 
early  fall  and  to  remain  under  the  care  of  the  mother  through  the 
winter  and  for  the  second  summer.  The  mother  then  deserts  them 
and  brings  forth  another  family  of  young  the  following  winter. 

Food  habits. — Grizzlies  are  as  wholly  omnivorous  as  are  the  black 
bears,  but  apparently  better  hunters  and  more  capable  of  capturing 
game  and  livestock.  Meat  is  undoubtedly  their  favorite  food,  and 
it  need  not  be  freshly  killed  or  fresh  in  any  sense  of  the  word.  Any 
old  carcass  will  give  them  a  meal.  Fish,  and  especially  salmon,  are 
eagerly  sought  and  captured  in  the  shallow  streams  or  found  dead 
along  the  shores,  but  for  most  of  the  year  green  vegetation,  roots, 
bark,  berries,  or  any  fruit,  nuts,  grain,  insects,  or  small  animal  life 
which  they  can  find  in  rotten  logs,  under  stones,  or  in  the  ground 
help  to  appease  their  appetites.  In  autumn  they  devote  much  time 
and  effort  to  digging  out  fat  rodents,  ground  squirrels,  woodchucks, 
and  such  animals  as  go  into  hibernation  earlier  than  they  do. 

Economic  status. — Over  most  of  their  original  range  the  grizzly 
bears  must  of  necessity  disappear  and  give  place  to  farms  and  live- 
stock. Some  individuals  become  habitual  cattle  killers  and  must  be 
hunted  down  to  protect  the  livestock  industry,  but  in  some  of  the 
very  steep  and  rugged  mountain  areas  where  grazing  is  not  possible 
a  few  might  well  be  spared  to  keep  alive  one  of  our  most  interesting 
forms  of  wildlife.     Such  areas,  however,  are  few  outside  of  national 
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parks  and  are  steadily  growing  more  restricted.  A  limited  number 
of  grizzlies  on  the  national  parks  do  little  harm  and  are  always  a 
<rreat  interest  and  attraction  to  visitors. 

URSUS  IDAHOENSIS  Merriam 

Idaho  Grizzly;   Hohost  of  the  "  Chopunnish "    (L.   and  O.)  ;   Sonaha  of  the 

Piute  at  Burns 

Ursus  idaJioenste  Merriam,  North  Amer.  Fauna  No.  41,  p.  54,  1918. 

Type. — Collected  on  North  Fork  Teton  River,  eastern  Idaho,  by  Richard 
Leigh  (Beaver  Dick)  in  1874.     Preserved  by  C.  Hart  Merriam. 

General  characters. — Size  medium,  much  less  than  liorriMlis;  skull  of  old 
male  well  arched  in  outline ;  frontal  region  elevated  and  frontal  shield  slightly 
convex;  rostrum  long;  canines  rather  light;  molars  heavy;  posterior  upper 
molars  long  and  widely  rounded  posteriorly.  Skull  of  female  long,  low,  slender, 
with  narrow  zygomatic  arches,  and  very  small  teeth.  External  characters  not 
known. 

Measurement  of  type  skull,  fully  adult  male:  Basal  length,  317  mm;  zygo- 
matic breadth,  206. 

Distribution  and  habitat. — The  skull  of  an  old  female  grizzly  killed 
near  Billy  Meadows,  on  the  Imnaha  National  Forest  in  1908,  by 
Joseph  K.  Carper,  is  considered  by  Merriam  as  typical  idahoensis. 
This  would  naturally  imply  that  the  form  of  grizzly  bear  once  com- 
mon throughout  the  Blue  Mountain  section  of  Oregon  (fig.  80)  was 
also  of  this  species,  but  the  skull  of  another  old  female  grizzly  from 
the  same  locality,  killed  by  the  same  hunter  a  year  later  and  pre- 
sented to  Merriam  for  the  Biological  Survey  collection,  by  J.  T. 
Jardine,  then  of  the  Forest  Service,  cannot  reasonably  be  referred 
to  the  same  form.  This  skull,  with  slightly  dished  or  concave  frontal 
region,  is  considered  by  Merriam  as  probably  representing  the  female 
of  some  form  of  the  Ursus  horribilis  i?nperator  group  of  the  Rocky 
Mountain  region.  So  much  confusion  and  uncertainty  still  exists  as 
to  the  relationship  of  female  specimens  to  the  several  well-marked 
species  of  grizzly  occupying  the  Yellowstone  Park  section,  and  repre- 
sented only  by  male  specimens,  that  more  material  is  required  for 
satisfactory  determination  of  the  females.  These  two  skulls  of 
females,  one  not  perfectly  identifiable,  were  until  recently  the  only 
specimens  known  from  Oregon  of  her  once  abundant  and  now  almost 
vanished  largest  carnivore.  There  are  doubtless  still  old  trophies  in 
skin  rugs,  or  old  skulls  at  ranches  or  homes  of  early  settlers  that 
would  throw  much  light  on  the  original  distribution  of  grizzlies  in 
Oregon  if  they  could  be  made  available  for  study.  The  tanned  skin 
upon  Jardine's  floor  from  which  the  previously  mentioned  skull  was 
taken,  was  of  a  dark-brown  grizzly,  with  light-yellow  tipping  of  the 
.long  hairs,  with  long  slightly  curved  claws,  but  the  uncertainty  of  its 
identification  render  these  characters  of  little  significance  at  present. 
It  was  later  presented  to  the  agricultural  college  at  Corvallis,  Oreg., 
and  the  skull  is  in  the  Biological  Survey  collection  in  the  United 
States  National  Museum. 

In  1915  the  forest  supervisor  of  the  Imnaha  National  Forest  re- 
ported grizzly  bears  as  scarce,  and  the  same  year  in  the  Wallowa 
Mountains  the  writer  could  get  no  recent  records  of  occurrence.  In 
1919  G.  G.  Cantwell  reported  them  from  the  Imnaha  country  on 
hearsay,  but  could  find  no  trace  of  their  presence,  and  the  same  year 
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Stanley  G.  Jewett  could  get  no  recent  reports  from  the  Howard  and 
John  Day  River  country.  He  was  told  of  a  grizzly  bear  killed  near 
Lookout  Mountain,  east  of  Prineville,  in  1885,  and  one  seen  by  some 
hunters  on  the  head  of  Badger  Creek,  northeast  of  Prineville  in  1891. 

URSUS  MIRUS  Merriam 
Small  Yellowstone  Park  Grizzly  ;  Sonaha  of  the  Piute  at  Burns 

Ursus  minis  Merriam,  North  Amer.  Fauna  No.  41,  p.  40,  1918. 

Type. — Collected  at  Slough  Creek,  Yellowstone  National  Park,  Wyo.,  by 
Henry  Anderson,  March  27,  1915. 

General  characters. — Size,  medium,  much  less  than  liorribilis,  imperator, 
klamuthensis,  or  idahoensis,  still  somewhat  larger  than  texensis  or  nelsoni. 
Skull  long,  narrow,  and  flat  with  light  dentition  for  a  grizzly ;  posterior  upper 
molar  small  and  triangular  with  narrow  posterior  point.  Color  from  life  and 
from  a  few  skins  seen  in  and  around  Yellowstone  Park,  dark  brown,  fading  to 
yellowish  brown  in  summer. 

Measurements. — Of  type  skull :  Basal  length,  315  mm  ;  zygomatic  breadth,  220 ; 
interorbital  breadth,  77 ;  alveolar  length  of  upper  molar  series,  75.  Measure- 
ments of  skull  from  bed  of  Malheur  Lake ;  Basal  length,  324 ;  zygomatic 
breadth,  210 ;  interorbital  breadth,  78 ;  alveolar  length  of  upper  molar  series,  77. 

Distribution  and  habitat. — The  only  specimen  of  this  small  brown 
grizzly  from  Oregon  is  a  skull  picked  up  on  the  dry  bed  of  Malheur 
Lake  on  October  15,  1930,  by  Frank  and  Mack  Thompson,  and  given 
to  G.  N.  Jameson,  of  Burns,  Oreg.  (fig.  80).  Jameson  kindly  lent  it 
to  the  Biological  Survey  for  comparison  and  identification  but 
wished  to  keep  it  in  a  local  museum  of  Harney  County  material  at 
Burns  as  a  representative  of  the  animal  life  once  indigenous  to  the 
Malheur  Valley.  Later,  however,  through  the  efforts  of  Merriam, 
and  with  Thompson's  consent,  it  was  acquired  by  the  United  States 
National  Museum  as  a  part  of  the  Biological  Survey  collection. 

The  skull  was  found  on  the  dry  bed  of  Malheur  Lake  a  few  miles 
south  of  Lawn  and  east  of  the  mouth  of  the  Silvies  River,  about  a 
mile  from  the  shore  line.  During  the  summer  of  1930  the  water  of 
the  lake  receded  for  several  miles  from  shore,  leaving  exposed  many 
old  skulls  of  buffalo  and  some  elk,  as  well  as  this  bear  skull.  All  are 
in  a  fairly  good  state  of  preservation  but  show  evidence  of  age  and 
loss  of  some  of  the  mineral  matter  of  the  bones  but  no  deposit  of 
silica  or  evidence  of  petrifaction.  The  bones  are  brittle  and  the  thin 
edges  are  somewhat  eroded  or  receding,  but  otherwise  the  skulls  are 
quite  normal. 

The  written  history  of  this  valley  goes  back  for  more  than  100 
years,  and  it  is  probable  that  the  skulls  of  the  buffalo  in  the  lake  all 
date  still  further  back.  This  grizzly  skull  shows  evidence  of  about 
the  same  antiquity  and  may  be  a  contemporary  of  the  bison  in  the 
tragedies  of  the  lake  bed.  In  fact  its  presence  there  may  have  some 
relation  to  the  buffalo  also  trapped  in  the  oozy  mud  of  the  lake 
bottom. 

While  far  from  the  previously  known  range  of  Urs-us  minis  this 
specimen  suggests  a  very  logical  range  for  the  species  from  the 
lower  levels  of  the  Yellowstone  Park  country  down  the  Snake  Eiver 
Valley  over  southern  Idaho,  and  the  lava-bed  country  of  eastern 
Oregon.  It  seems  highly  probable  that  old  records  of  grizzlies  in 
the  gorges  of  Steens  Mountains  are  referable  to  this  species.     Up  to 
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recent  years  a  small  grizzly  has  occupied  southern  Idaho,  and  pos- 
sibly the  species  may  still  be  represented  in  some  of  the  great  lava- 
bed  country  stretching  between  Oregon  and  Yellowstone  Park. 

In  1916  William  F.  Schnabel  sent  the  Biological  Survey  some  notes 
from  an  old  Piute  chief,  Yakima  Jim,  who  told  him  that  long  ago 
there  were  so  many  bears  in  the  Steens  Mountains  that  the  Indians 
did  not  dare  to  go  into  the  mountains  alone,  but  always  two  or  more 
together.  In  1896,  when  Merriam  and  the  writer  were  first  in  the 
Steens  Mountains,  and  since  then,  it  has  been  impossible  to  learn  of 
any  trace  of  grizzly  bears  there,  and  they  were  probably  killed  out 
at  an  early  date.  Whether  they  were  the  Idaho  grizzly  or  the 
Yellowstone  Park  grizzly,  or  neither,  will  probably  never  be  known. 

ORDER  PINNIPEDIA 
Seals,  Sea  Lions,  Sea  Elephants,  and  Walruses 

Family  OTARIIDAE:   Eared  Seals 

EUMETOPIAS  JUBATA  (Schrebeb) 

Steller's   Sea  Lion;  Northern  Sea  Lion;  Kle'-uh-un  of  the  Kwakiool 

(G.  M.  D.) 

Phoca  jubata  Schreber,  Saugthiere,  v.  3,  p.  300,  1776. 

Eumetopim  stelleri  True,  U.  S.  Natl.  Mus.,  Proc.   (1884)   7:  607,  1885. 

Type  locality. — North  Pacific  Ocean. 

General  characters. — Size  large  (pi.  46)  ;  neck  long  and  heavy;  form  highly 
modified  for  life  in  the  ocean ;  external  ears  small  and  pointed ;  front  feet 
broad  paddlelike  flippers  without  nails  or  distinct  digits;  hind  feet  flipperlike 
but  reversible  and  useful  on  land,  with  5  distinct  terminal  lobes  and  small 
straight  nails  on  top  of  3  middle  digits ;  rostrum  broad ;  skull  with  low  sagittal 
crest  in  males,  none  in  females ;  molars  %,  small  and  pointed,  with  wide 
space  in  front  of  posterior  premolars ;  eyes  large ;  vibrissae  few  but  very 
coarse  and  rigid;  tail  rudimentary;  hair  short  and  coarse  without  underfur. 
Color  uniform  brown  or  yellowish  brown  all  over  when  dry,  dark  brown  when 
wet,  without  spots  or  markings.  Young  darker  brown  than  adults.  Voice  a 
heavy,  prolonged  roar,  or  deep  bass  growl. 

Measurements. — Length  of  old  male,  said  to  be  12  to  13  feet;  tail,  3  or  4 
inches;  ear,  1%  inches.  Length  of  female,  8  to  9  feet.  Weight  of  old  male 
estimated  1,500  to  2,000  pounds ;  of  female  600  to  1,000  pounds. 

Distribution  and  habitat. — Shores  of  the  North  Pacific  from 
Bering  Strait  south  to  the  Santa  Cruz  Islands,  Calif.,  and  to  Japan. 
Along  the  coast  of  Oregon,  Steller's  is  the  common  sea  lion  seen 
in  the  surf  or  lying  on  the  rocky  islands  and  points.  In  1814  Alex- 
ander Henry  reported  one  seen  in  the  mouth  of  the  Columbia  and 
several  very  large  individuals  seen  and  five  killed  in  the  Columbia 
near  Oak  Point,  some  40  or  50  miles  above  the  mouth  of  the  river 
(1897,  vol.  2,  p.  850). 

On  the  complaints  that  great  numbers  of  salmon  were  destroyed 
by  seals  and  sea  lions,  the  Oregon  Legislature  in  1900  passed  a  bill 
authorizing  the  payment  of  a  bounty  of  $2.50  on  the  scalp  of  each 
seal  or  sea  lion  killed  along  the  coast  of  Oregon,  or  within  1  marine 
league  off  shore.  A  tax  on  fishing  gear  was  levied  to  finance  the 
bounty  system,  and  later  the  bounty  was  raised  to  $5  and  even  $10  a 
scalp.  Official  records  show  that  from  1921  to  1926  bounties  were 
paid  by  the  State  on  scalps  of  8,965  sea  lions  and  hair  seals,  of  which 
the  greater  number  seems  to  have  been  seals  (Scheffer,  1928,  p.  1*2). 
Most  of  these  animals  were  killed  with  dynamite  or  shot  with  rifles, 
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and  the  hunters  estimated  not  more  than  60  percent  of  those  killed 
recovered  for  scalps.  In  addition  hunters  were  employed  by  the 
State  to  shoot  or  otherwise  destroy  as  many  of  the  animals  as  possi- 
ble. In  1926  the  bounty  was  reduced  to  50  cents  a  scalp  and  the 
wholesale  killing  of  these  animals  for  bounty  practically  ceased, 
but  it  was  evident  that  the  numbers  were  greatly  reduced. 

In  1908  Warden  George  W.  Phelps,  of  Three  Arch  Kocks  Reser- 
vation,  near  Net  arts,  stated  in  a  letter  to  the  Biological  Survey  that 
the  sea  lions  "  were  very  plentiful,  the  rocks  being  covered  by  them 
wherever  they  can  get." 

In  1917  Warden  John  Larson,  of  Astoria,  tells  of  shooting  60  sea 
lions  in  about  3  hours  on  the  Ecola  Rocks,  near  Tillamook  Head, 
where  about  a  thousand  were  sunning  themselves  on  the  outside  reef 
(Oreg.  Sportsman,  5  (3) :  205,  1917). 

On  the  Rogue  River  Reefs  and  at  Cape  Blanco  the  crews  of  gaso- 
line boats  were  killing  300  to  400  sea  lions  a  month  for  their  skins, 
and  making  considerable  profit  from  them  (Greenwood,  Newcombe, 
and  Fraser,  1918,  p.H). 

On  June  10,  1923,  United  States  Game  Warden  Ray  C.  Steele 
visited  the  sea  lion  rocks  near  Cape  Blanco  in  company  with  W.  M. 
Hunter,  employed  by  the  State  Fish  Commission  to  destroy  the  sea 
lions.  Large  numbers  of  the  animals  were  seen  on  the  rocks,  and 
106  were  killed  by  Hunter  that  day. 

General  habits. — These  huge  sea  lions  are  generally  seen  swimming 
in  the  surf  or  resting  on  the  rocky  islands  off  the  coast,  where  their 
loud  and  almost  continuous  roaring  carries  above  the  roar  of  waves 
and  wind.  Clumsy  and  slow  on  land,  they  are  powerful  and  graceful 
swimmers,  even  in  the  roughest  water.  When  alarmed  on  their 
rocky  resting  places  they  struggle  and  flop  to  the  edge  and  plunge 
into  the  water,  sometimes  from  considerable  heights.  They  are 
timid  and  when  approached  by  man  seek  only  to  escape  into  the 
water,  but  rival  bulls  on  the  breeding  grounds  fight  savagely  among 
themselves  and  keep  at  a  distance  all  young  and  less  powerful  males 
during  the  breeding  season.  They  are  highly  social  animals  and 
often  gather  on  favorably  located  rocks  or  islands  in  large  numbers, 
formerly  sometimes  many  thousands  in  a  herd.  At  present,  however, 
their  numbers  have  been  greatly  reduced  by  killing  for  skins,  oil,  and 
bounty,  and  the  large  herds  are  found  no  more. 

Breeding  habits. — Steller's  sea  lion  is  polygamous,  the  old  bulls 
taking  up  favorite  stations  on  the  rocks  in  May,  fighting  for  their 
positions  and  keeping  the  less  powerful  males  at  a  distance  until  the 
females  join  them  a  few  weeks  later,  about  the  first  of  June.  Elliot 
says  there  are  usually  10  to  15  cows  to  a  bull.  The  single  large  young 
is  born  soon  after  the  arrival  of  the  cow  and  is  nursed  and  cared  for 
by  the  mother  on  the  rocks  until  old  enough  to  go  into  the  water. 
Ray  C.  Steele,  in  his  report  on  the  sea  lion  herd  near  Cape  Blanco, 
says  the  animals  mate  when  the  pups  are  only  a  few  days  old;  the 
period  of  gestation  is  therefore  nearly  a  year. 

Food  habits. — Sea  lions  are  known  to  feed  on  squids,  starfishes, 
crustaceans,  clams,  and  various  kinds  of  sea  food.  The  stomach  con- 
tents of  many  animals  examined  along  the  coasts  of  California, 
Oregon,  Washington,  and  British  Columbia  by  various  naturalists 
have  disproved  the  oft-repeated  statement  that  they  live  largely  or 
entirely  upon  salmon  and  were  responsible  for  the  growing  scarcity 
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of  these  valuable  food  fishes.  Besides  salmon  the  remains  of  halibut, 
herring,  flatfish,  sea  bass,  and  dogfish  have  been  found  in  their  stom- 
achs, and  it  is  evident  that  they  feed  upon  whatever  small  animal 
life  is  most  abundant  and  at  hand  (Greenwood,  Newcombe,  and 
Fraser,  1918,  p.  17).  There  is  still  some  question  as  to  whether  they 
are  seriously  detrimental  to  the  fishing  industries,  except  as  they  oc- 
casionally get  entangled  in  the  fish  nets  and  cause  some  trouble  and 
annoyance  and  much  antipathy  on  the  part  of  the  fishermen.  Sci- 
entists like  Evermann,  Starks,  and  Rowley,  who  have  made  careful 
studies  of  the  evidence,  have  expressed  grave  doubts  of  the  injurious 
effects  of  sea  lions  on  the  supply  of  food  fishes. 

Economic  status. — There  has  long  been  controversy  between  com- 
mercial fishermen  and  those  interested  in  the  preservation  of  all 
harmless  wildlife,  but  the  evidence  of  serious  destruction  of  food  and 
game  fishes  has  not  been  produced  to  convict  these  interesting  animals 
of  high  crime  against  man's  best  interests.  Still  they  have  been  de- 
stroyed in  such  numbers  as  to  greatly  deplete  the  herds  and  wipe  out 
many  large  breeding  colonies. 

Sea  lions  have  a  commercial  value  for  skins  and  oil,  and  in  many 
places  where  they  are  in  the  habit  of  lying  on  islands  near  shore, 
they  are  of  great  interest  to  the  public.  Thousands  of  dollars  are 
spent  to  have  a  few  in  a  zoological  park,  but  the  interest  there  is 
insignificant  compared  with  that  of  a  roaring  herd  on  their  native 
rocks. 

ZALOPHUS  CALIFORNIANUS   (Lesson) 

California  Sea  Lion 

Otaria  califomiana  Lesson,  Diet.  Class.  Hist.  Nat.  13 :  420,  1828. 

Type  locality. — California. 

General  characters. — Size  much  less  than  that  of  Steller's  sea  lion,  but  form 
and  general  appearance  about  the  same ;  rostrum  narrow ;  skull  with  high 
arched  sagittal  crest  in  old  males,  none  in  females ;  molars  %,  small  and  pointed 
and  evenly  spaced ;  hair  short  and  coarse  without  underfur.  Color  dark  brown, 
fading  to  light  brown  or  yellowish  brown,  blackish  in  appearance  when  wet. 
Voice  a  shrill,  far-reaching  howl  or  hoarse  bark,  often  heard  for  a  long  distance 
above  the  roar  of  the  surf. 

Measurements. — Adult  male:  Total  length  (nose  to  tip  of  tail,  not  flippers), 
about  7  to  8  feet;  tail,  2  to  4  inches;  ear,  114  inches.  Adult  female:  Total 
length  about  6  feet.  Weight  of  bulls  800  to  1,000  pounds ;  of  cows  500  to  700 
pounds. 

Distribution  and  habitat. — Pacific  coast  from  Mexico  north  to 
British  Columbia.  Common  on  many  points  and  islands  along  the 
California  coast  and  recorded  on  the  coast  of  Washington  and 
southern  British  Columbia  (Greenwood,  Newcombe,  and  Fraser, 
1918,  p.  10) ,  but  there  are  few  records  and  no  recent  specimens  from 
the  coast  section  of  Oregon.  Still  it  is  probable  that  they  are  more 
common  here  than  is  generally  supposed,  but  have  been  overlooked, 
and  that  some  of  the  records  attributed  to  Steller's  sea  lion  are 
really  based  on  the  California  species. 

A  few  bones  of  this  species  appear  among  the  greater  number  of 
Steller's  sea-lion  bones  in  the  shell  mounds  on  the  beaches  near 
Netarts  in  Tillamook  County,  Oreg.,  and  a  further  examination  of 
these  prehistoric  kitchen  middens  will  doubtless  throw  more  light  on 
the  relative  abundance  of  such  animals  along  the  coast.  A  peck  of 
bone  fragments  gathered  by  Mrs,  Stanley  G,  Jewett  and  son,  Stanley 
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Steller's  sea  Lions  on  ano  Nuevo  island,  Calif. 

A  rookery  in  the  breeding  season,  July  1,  1921  (photographed  by  the  late  John  Rowley;  courtesy  of  the 
American  Society  of  Mammalogists) . 
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A,  Fur-seal  rookery,  a  bull,  cows,  and  pups,  on  St.  Paul  Island,  Alaska  (courtesy  Bureau  Fisheries);  B, 
harbor  seal,  spotted  seal,  or  hair  seal  (from  drawing  by  C.  M.  Scammon,  in  his  Marine  Mammals). 
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G.  Jewett,  Jr.,  during  their  1926  vacation  at  the  beach,  contained 
only  a  few  pieces  that  could  be  reliably  referred  to  this  species. 

General  habits. — California  sea  lions  are  generally  seen  in  the  surf 
along  shore,  or  lying  on  the  rocky  points  or  islands.  They  are  won- 
derful swimmers,  graceful  and  powerful  in  the  water.  On  the  coast 
near  Cape  Mendocino,  in  northern  California,  on  September  5,  1899, 
Merriam  and  the  writer  sat  on  the  bank  above  the  beach  for  half  an 
hour  admiring  a  few  of  these  animals  sporting  in  the  high  running 
surf,  gliding  evenly  along,  often  3  or  4  abreast,  on  their  backs,  in  the 
green-walled  front  of  the  oncoming  breakers.  By  swimming  diago- 
nally they  would  keep  pace  with  the  waves  and  so  close  to  the  front 
that  while  many  feet  below  the  surface,  they  showed  as  in  a  glass- 
fronted  aquarium.  As  one  wave  broke  on  the  beach  they  disap- 
peared to  reappear  in  the  front  of  the  next.  When  tired  of  this  sport 
they  dashed  otf  between  the  waves,  leaping  clear  of  the  surface  in 
long  graceful  arches. 

On  the  rocks  they  lie  for  hours  basking  in  the  sun,  or  sit  up  bark- 
ing and  yelping  in  noisy  chorus.  When  it  is  necessary  for  them  to 
move  they  flop  and  hitch  along  with  great  effort. 

Breeding  habits. — Toward  the  end  of  May  the  old  males  are  said 
to  resort  to  regular  breeding  places  on  rocky  islands  where  they  are 
soon  followed  by  the  females.  The  single  pup  is  born  in  June  and 
mating  takes  place  about  a  month  later  according  to  Heinroth,  who 
gives  the  period  of  gestation  as  averaging  about  11  months.  The 
females  remain  with  the  pups,  nurse  and  care  for  them  for  a  long 
time  until  they  are  able  to  swim  and  accompany  their  mothers  in 
quest  of  more  substantial  food. 

Food  habits. — Evermann  reports  the  stomachs  of  13  of  these  sea 
lions  examined  in  August  1901  by  a  special  commission  appointed 
for  investigation  of  their  food  habits  as  showing  small  fish  in  5  stom- 
achs and  squid  in  11  stomachs.  *  *  *  "  The  quantity  of  fish 
was  trivial,  17  small  fish  being  the  maximum,  while  the  remains  of 
100  to  300  squid  were  found  in  each  of  5  stomachs  "  (1921a,  p.  16) . 
He  further  says  that,  while  the  investigations  of  the  commission  were 
not  sufficiently  comprehensive  or  prolonged  to  warrant  a  final  deci- 
sion, they  show  rather  definitely  that  sea  lions  cause  very  little  damage 
to  the  fisheries,  and  the  little  injury  done  is  caused  by  Steller's  sea 
lion,  the  California  sea  lion  being  almost  entirely  guiltless. 

Economic  statios. — Rowley  (1929,  pp.  1—36),  after  a  full  account 
of  distribution,  habits,  breeding,  food,  and  relation  to  fishing  indus- 
try, based  on  years  of  close  study,  considers  the  California  sea  lions 
practically  harmless  to  commercial  interests  and  of  great  value  to 
the  State  in  their  general  interest  to  the  public.  He  urges  adequate 
sanctuaries  for  their  preservation  and  laws  to  protect  them  and  con- 
trol their  abundance. 

CALLORHINUS  ALASCENSIS  Jordan  and  Clark 

Northern  Fur  Seal 

Cailorhinws  alascensis  Jordan  and  Clark,  The  Fur  Seals  and  Fur  Seal  Islands 
of  the  North  Pacific,  pt.  3,  p.  2,  1899. 

Type  locality. — Pribilof  Islands,  Alaska. 

General  characters. — Adult  males  large;  females  about  one-fifth  the  size  of 
males ;  neck  long  and  in  old  bulls  large ;  ears  small  and  pointed ;  front  feet 
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modified  as  swimming  flippers  without  distinct  digits  or  nails;  hind  feet 
reversible  and  useful  in  walking  as  well  as  swimming ;  toes  indicated  by  terminal 
lobes,  the  three  middle  toes  with  small  subterminal  nails;  skull  light  with 
slight  crests  and  long,  narrow  interorbital  ridge;  molars  %,  small  and  sharp 
pointed ;  hair  short,  densely  filled  with  soft  underfur.  Color  dark  umber  brown 
or  blackish,  with  gray  tips  to  the  outer  hairs  and  buffy  brown  base  of  underfur ; 
females  and  young  more  grayish  (pi.  47,  A). 

Measurements. — Adult  males:  Total  length,  7  to  8  feet;  tail,  2  inches;  ear, 
2  inches.  Females :  Total  length,  4  feet ;  tail,  2  inches ;  ear,  2  inches.  Weight 
of  old  males,  when  fat,  500  to  700  pounds ;  females  70  to  100  pounds ;  young 
at  birth  12  pounds. 

Distribution  and  habitat. — American  coastal  region  of  the  Pacific 
Ocean,  breeding  on  the  Pribilof  Islands  and  migrating  south  and 
eastward,  some  of  the  females  wandering  as  far  down  the  coast  as 
southern  California.  Charles  Bryant  speaks  of  their  abundance 
along  the  coast  of  Oregon  and  Washington  Territory  in  1869  (Allen, 
1870,  p.  88) .  C.  H.  Townsend's  map,  in  part  3  of  the  Sea  Investi- 
gations Report  {1899,  opposite  p.  231^),  shows  great  numbers  of  rec- 
ords of  capture  of  fur  seals  by  pelagic  sealers  along  the  coast  of 
Oregon  in  January,  February,  March,  and  April.  They  are  still  of 
common  occurrence  along  the  coast  of  Washington  and  California, 
but  little  is  heard  of  them  on  the  Oregon  coast.  This  may  be  due 
to  the  fact  that  no  one  is  hunting  them  and  that  they  are  never  seen 
on  shore  and  are  not  generally  distinguished  in  the  water  from  the 
harbor  seal  and  sea  lions. 

On  February  1,  1921,  an  immature  fur  seal  in  badly  emaciated 
condition  came  ashore  on  the  beach  at  Netarts  Bay,  and  a  few  hours 
later  was  found  dead  on  the  sand  just  above  the  breakers  (Jewett, 
1921,  p.  235).  Again  on  February  28,  1925,  a  young  Alaska  fur  seal 
was  captured  in  Tillamook  Bay  by  a  fisherman  and  the  skin  sent  to 
Stanley  G.  Jewett  for  identification  (Jewett,  1925,  p.  200).  These 
seem  to  be  the  only  recent  records  of  fur  seals  on  the  coast  of  Oregon. 

General  habits. — Apparently  all  of  the  Alaska  fur  seals  gather  on 
the  Pribilof  Islands  during  the  summer,  the  old  males  returning  to 
the  islands  in  May,  the  adult  females  in  June  and  July,  the  2-year- 
olds  mainly  in  July,  and  the  yearlings  in  xA.ugust  and  early  Septem- 
ber. After  the  prolonged  breeding  season,  all  leave  the  islands  by 
the  end  of  November  and  scatter  to  their  feeding  grounds  in  the 
open  ocean  and  along  the  shores.  Thej7"  do  not  come  on  land  again 
until  the  following  spring. 

Breeding  habits. — The  fur  seals  are  highly  polygamous.  The  old 
males  gather  as  many  females  about  them  as  they  can  protect  from 
rivals,  sometimes  100  or  more.  The  females  begin  to  arrive  on  the 
breeding  grounds  soon  after  the  first  of  June  and  give  birth  to  a 
single  pup  within  a  few  days,  or  sometimes  within  a  few  hours,  of 
their  arrival.  The  majority  of  the  pups  are  born  between  June  20 
and  July  20,  but  a  few  births  occur  up  to  the  first  week  in  August. 
The  female  accepts  the  male  a  few  days  after  the  pup  is  born,  but 
does  not  leave  the  island  to  feed  for  some  days  later.  The  pups  are 
nursed  on  shore  for  several  weeks  longer  before  they  go  into  the 
water  and  learn  to  swim,  but  apparently  are  weaned  before  they 
leave  the  islands  for  the  season. 

Food  habits. — Only  in  case  of  the  nursing  pups  is  any  food  found 
in  the  stomachs  of  seals  while  on  land,  but  the  stomachs  of  those 
killed  while  feeding  in  Bering  Sea  contain  mainly  squid,  pollock, 
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and  a  small  fish  known  only  by  its  bones  in  seal  stomachs.  Occa- 
sionally, Mr.  Lucas  says,  salmon,  herring,  and  rockfish  are  eaten. 
For  full  accounts  of  the  fur  seals  refer  to  the  History  of  North 
American  Pinnipeds  (J.  A.  Allen,  1880),  Reports  of  the  Fur  Seal 
Commission,  United  States  Treasury  Department,  and  numerous 
bulletins  of  the  United  States  Bureau  of  Fisheries. 

Family  PHOCIDAE:  Hair  Seals 

PHOCA  RICHARDII  RICHARDII    (Gray) 

Hair  Seal;  Harbor  Seal;  Spotted  Seal;  Leopard  Seal 

Halicyon  richardii  Gray,  Zool.  Soc.  London  Proc,  p.  28,  1864. 

Type  locality. — Vancouver  Island,  British  Columbia,  Canada. 

General  characters. — Form  prostrate ;  body  tapering  both  ways  from  the 
middle;  neck  short;  no  external  ears  (pi.  47,  B)  ;  molars  %,  small  and  serrate; 
feet  modified  for  swimming ;  anterior  finlike  and  held  at  sides ;  posterior  pad- 
dlelike, not  reversible,  and  projecting  permanently  backward  beyond  short  tail ; 
five  nails  on  each  foot ;  eyes  large ;  hair  short  and  coarse,  but  smooth  and 
glistening.  Color  varying,  from  mainly  whitish  to  almost  black,  but  usually 
much  spotted  and  mottled  with  brown  and  black  on  a  gray  or  yellowish  base, 
darker  on  back,  paler  below ;  young  at  birth  woolly,  whitish,  or  yellowish. 

Measurements. — Total  length  of  adults  said  to  be  5  to  6  feet ;  sexes  not 
very  different  in  size.    Weights  are  given  as  GO  to  100  pounds. 

Distribution  cmd  habitat. — The  Pacific  coast  from  California  to 
Alaska,  limits  of  range  not  well  established.  Formerly  abundant 
and  still  common  along  the  coast  of  Oregon,  in  the  bays  and  well 
into  the  mouths  of  the  larger  rivers.  Found  by  Lewis  and  Clark 
in  1805  and  1806  and  by  many  subsequent  travelers  in  the  Columbia 
River  up  to  The  Dalles  and  still  occasionally  seen  in  the  lower  part 
of  the  river. 

General  habits. — In  summer  the  hair  seals  spend  much  of  their 
time  basking  on  the  beaches,  close  to  the  water's  edge,  but  little  is 
known  of  their  migrations  and  movements  from  place  to  place  in 
the  ocean.  They  are  intelligent  and  very  shy  and  difficult  to  ap- 
proach on  land  and  quickly  disappear  in  the  water  if  alarmed. 
They  are,  to  a  slight  degree,  social  in  habits  but  do  not  gather  in 
large  colonies  nor  emit  loud  sounds.  Still,  according  to  Captain 
Scammon,  they  have  considerable  vocal  range  among  themselves.  It 
is  generally  believed  that  they  gather  where  the  fish  are  most 
abundant,  but  there  is  a  great  lack  of  definite  information  as  to  food 
and  breeding  habits. 

Breeding  habits. — These  seals  are  reported  by  Ernest  P.  Walker 
as  breeding  along  the  coast  of  southeastern  Alaska,  but  there  seem 
to  be  no  records  of  their  breeding  on  the  Oregon  coast. 

Food  habits. — It  is  generally  supposed  that  the  food  of  these  seals 
is  mainly  fish,  but  more  definite  data  should  be  gathered  by  actual 
examination  of  their  stomach  contents  after  feeding  and  under  vary- 
ing conditions.  On  St.  George  Island,  Alaska,  Lucas  found  crabs, 
squid  or  cuttlefish,  and  bones  of  codfish  in  their  stomachs.  Digestion 
is  rapid,  however,  and  generally  their  stomachs  are  found  to  be 
empty. 

Of  35  stomachs  of  this  seal  examined  by  Scheffer  from  various 
points  in  Puget  Sound,  Wash.,  8  were  empty  and  13  stomachs  of 
young  contained  only  milk.    Fourteen  of  the  adults  contained  solid 
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food.  Of  these  1  contained  salmon,  1  some  small  salmon  or  trout, 
and  12  contained  traces  of  herring,  tomcod,  sculpin,  flounder,  shiner, 
skate,  starfish,  squid,  octopus,  shrimp,  and  crab.  This  meager  con- 
tribution to  our  knowledge  of  the  food  habits  of  the  seal  is  im- 
portant, as  it  gives  actual  data  on  which  to  base  some  conclusions 
as  to  their  economic  status.  Scheffer  (1928,  p.  10)  concludes  that 
instead  of  the  food  of  these  seals  being  entirely  or  largely  salmon, 
as  is  so  often  claimed,  it  is  largely  of  a  harmless  or  possibly  a  bene- 
ficial nature,  and  may  well  be  an  advantage  to  the  salmon  industry. 
Economic  status. — Undoubtedly  the  harbor  seals  feed  extensively 
on  fish,  but  we  should  know  what  kinds  and  in  what  amounts  the 
fish  are  eaten  at  various  seasons  of  the  year,  as  well  as  amount  and 
kind  of  other  food  eaten,  before  the  seals  are  destroyed,  for  they  have 
certain  values  also  worth  considering.  In  many  places  they  add  an 
interesting  form  of  wildlife  to  the  shores  and  beaches,  and  they 
would  be  far  more  attractive  if  more  abundant  and  less  timid.  Lo- 
cally they  have  furnished  an  important  staple  of  food  and  clothing, 
and  commercially  they  have  a  money  value  in  their  beautiful  skins, 
considerably  used  as  rugs,  couch  covers,  and  to  some  extent  as  furs. 

ORDER  CETACEA:  WHALES  AND  PORPOISES 
Suborder  MYSTICETI:  Toothless  Cetaceans 

Family  BALAENIDAE:   Right  and  Bowhead  Whales;   Whalebone  Whales 

EUBALAENA  SIEBOLDII  (Gray) 

Pacific  Right  Whale 

Balaena  sieboldii  Gray,  Ann.  and  Mag.  Nat.  Hist.  (3)  14:  349,  18G4. 

Type  locality. — Coast  of  Japan  and  northwest  coast  of  North  America. 

General  characters. — A  large  whale  with  very  large  arched  head  and  wide 
mouth  (pi.  48,  A),  no  teeth  but  two  great  slabs  of  whalebone  with  fringed  edges 
for  straining  out  the  minute  water  animals  for  food.  No  back  fin  nor  throat 
grooves;  front  feet  modified  as  side  paddles,  or  flippers  for  steering  and  bal- 
ancing; tail  broadly  expanded  into  powerful  flukes  for  swimming;  head  about 
one-third  of  total  length ;  eyes  very  small,  close  to  angle  of  mouth ;  no  external 
ears;  spiracles  or  nostrils  two,  separate  on  top  of  head  about  16  feet  back  of 
tip  of  upper  jaw;  whalebone  about  8  feet  long,  blackish  in  color;  skin  thick 
and  hairless,  over  heavy  layer  of  fat ;  color  mainly  black  or  blackish  all  over. 

Measurements. — Total  length  about  60  to  70  feet,  sexes  varying  but  little  in 
size;  side  flippers  about  8  feet  long;  tip  of  snout  to  spiracles  (blowholes)  about 
16  feet  (Scammon)  ;  baleen  7  to  8%  feet  long. 

Distribution  and  abundance. — In  former  years,  according  to  Scam- 
mon, the  right  whales  were  found  on  the  coast  of  Oregon  and  occa- 
sionally in  large  numbers,  but  their  chief  resort  was  farther  north 
among  the  islands  along  the  coast  of  British  Columbia  and  Alaska, 
in  Bering  and  Okhotsk  Seas,  and  south  to  Japan  on  the  west  and 
occasionally  along  the  coast  of  California  and  Baja  California  on  the 
east  side  of  the  North  Pacific.  There  is  no  record  of  their  passing 
south  of  the  Tropics.  Their  migrations  and  breeding  grounds  are 
little  known,  and  their  numbers  have  been  greatly  reduced  through 
long  years  of  commercial  whaling. 

General  habits. — These  great  whales  are  entirely  pelagic,  with 
seasonal  migrations  not  well  defined;  in  spring  they  resort  in  con- 
siderable numbers  to  the  shores  of  the  North  Pacific  and  in  winter 
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are  occasionally  found  at  the  southern  limits  of  their  known  range. 
They  are  found  at  sea  singly  or  in  pairs  or  late  in  the  season  in 
large  numbers  crowded  together  in  herds  or  gams,  indicating  the 
beginning  of  the  migrations. 

Their  manner  of  respiration  is  to  "  blow  "  7  to  9  times  at  the  sur- 
face, sending  up  each  time  a  spout  or  spray  of  exhaled  air  and  vapor, 
often  mixed  with  the  surface  water,  which  is  conspicuous  from  con- 
siderable distance,  and  then  to  go  down  for  12  or  15  minutes.  Some 
believe  that  they  can  remain  under  water  for  an  hour  or  more,  but 
proof  of  this  is  lacking.  They  are  warm-blooded  mammals  and  re- 
quire the  usual  amount  of  oxygen  for  the  blood. 

Breeding  habits. — So  far  as  known  the  right  whale  does  not  come 
to  sheltered  bays  or  shallows  to  bring  forth  her  single  young,  but 
gives  birth  to  it  wherever  she  happens  to  be  in  the  open  ocean.  The 
period  of  gestation  is  not  definitely  known,  but  is  thought  by  the 
whalers  to  be  about  a  year.  The  frequency  of  breeding  and  rate  of 
increase  are  not  known. 

Food  habits. — With  their  great  fringed  mouths  these  whales  scoop 
up  vast  quantities  of  plankton  from  the  water  and  with  a  rising  mo- 
tion of  the  tongue  force  the  water  out  between  the  fringes  of  whale- 
bone at  the  sides  of  the  mouth  and  swallow  the  plankton.  Much  of 
this  consists  of  a  great  variety  of  forms  of  plant  and  animal  found 
floating  at  or  near  the  surface  of  the  ocean. 

Economic  status. — Scammon  states  that  the  yield  of  oil  by  one  of 
these  whales  averages  about  130  barrels,  but  that  individuals  have 
yielded  as  much  as  200  to  280  barrels,  worth  in  the  early  days  $10 
to  $20  a  barrel.  The  yield  of  whalebone  ranges  from  1,000  to  1,500 
pounds  per  whale,  worth  in  1911  $5  a  pound.  A  large  whale  of  this 
species  taken  at  San  Simon,  Calif.,  in  1883,  was  estimated  in  value 
of  oil  and  whalebone  as  worth  $4,000  (Starks;  1922,  p.  8).  A  vast 
world  industry  has  been  maintained  for  centuries  by  the  whales,  and 
it  would  seem  the  part  of  wisdom  to  devise  methods  by  which  the 
industry  should  be  made  permanent,  and  that  none  of  the  species  be 
exterminated  or  the  valuable  byproducts  wasted. 

The  whole  group  of  whales,  including  the  killers,  porpoises,  dol- 
phins, blackfish,  and  grampuses,  are  greatly  in  need  of  further  study, 
both  of  specimens  to  show  relationship  and  specific  characters  and 
of  the  living  animals  to  obtain  more  reliable  data  on  migrations, 
habits,  breeding,  food,  and  general  economic  value.  Perhaps  no 
other  great  group  of  mammals  is  so  little  known  or  so  difficult  to 
study,  and  for  this  reason  every  available  bit  of  knowledge  regarding 
them  should  be  carefully  recorded  and  every  specimen  that  will  give 
a  clue  to  the  species  should  be  saved.  Of  course  it  is  not  possible  to 
collect  many  skulls  or  skeletons  of  the  larger  whales,  but  of  the 
porpoises  and  smaller  cetaceans  the  skulls  in  many  cases  and  the 
whole  skeletons  in  a  few  cases  can  be  saved  and  sent  to  some  of  the 
State  or  National  museums,  or  information  may  be  given  that  will 
lead  to  securing  such  specimens. 

With  the  larger  whales  found  stranded  on  the  beaches  or  floating 
near  shore  it  is  always  important  to  report  the  animal  with  such 
description  as  will  lead  to  recognition  of  the  species,  and  if  desirable 
to  securing  the  important  parts  of  the  specimen.  If  possible  the 
information  should  be  telegraphed  to  the  nearest  public  museum  or 
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to  the  United  States  National  Museum  so  that  prompt  steps  may  be 
taken  to  obtain  the  specimen  if  desirable. 

Occasionally  old  skeletons  of  whales  are  found  on  the  beaches,  and 
where  the  whole  or  a  large  part  of  a  skull  cannot  be  saved  it  is  often 
possible  to  learn  the  identity  of  the  species  and  obtain  a  desirable 
museum  specimen  by  cutting  out  one  or  both  of  the  ear  bones  from 
underneath  the  base  of  the  skull.  The  ear  bones  consist  of  an  outer 
shell-like  bulla,  and  the  more  important  inner  ear  bones  to  which  it 
is  attached.  Any  species  of  whale  can  be  positively  identified  by 
these  bones. 

Family  RHACHIANECTIDAE:  Gray  Whales 

RHACHIANECTES  GLAUCUS    (Cope) 

California  Gray  Whale 

Agaplielus  glaucus  Cope,  Acad.  Nat  Sci.  Phila.  Proc,  p.  160,  1868. 

Type  locality. — Monterey  Bay,  Calif. 

General  characters. — Size  smaller  and  form  more  slender  than  in  the  right 
whale  (pi.  48,  B)  ;  no  dorsal  fin;  2  or  3  longitudinal  grooves  on  throat;  head 
relatively  slender  and  flat ;  baleen  short,  yellow  in  color ;  eye  above  corner 
of  mouth ;  ear  a  mere  opening  in  skin  about  18  inches  back  of  eye ;  spiracles 
on  top  of  head  about  6  feet  from  tip  of  nose;  no  dorsal  fin,  tail  broadly  ex- 
panded; side  flippers  well  developed,  about  6  feet  long;  teeth  entirely  absent 
in  adults  and  baleen  (whalebone)  light  and  coarse.  Color  mottled  gray, 
lighter  in  some  individuals  and  in  others  almost  black,  most  of  the  mottling 
on  the  upper  surface. 

Measurements. — Length  of  large  males,  42  to  44  feet;  pectorals,  about  6  feet; 
spiracles  (nostrils  or  blowholes),  about  6  feet  back  of  tip  of  rostrum;  baleen, 
14  to  16  inches  long. 

Distribution  and  abundance. — The  California  gray  whales  spend 
the  winter  along  the  coast  of  California,  Baja  California,  and  Mex- 
ico, where  the  young  are  born  in  the  shallow  gulfs  and  bays,  and  in 
spring  they  pass  northward  along  the  coast  and  spend  the  summer 
in  Bering  Sea,  the  Arctic  Ocean,  and  Okhotsk  Sea.  According  to 
Scammon  they  again  appear  off  the  coast  of  Oregon  and  upper  Cali- 
fornia in  October  and  November  on  their  way  south  to  their  tropical 
winter  haunts. 

In  1853  to  1856  the  number  of  these  whales  visiting  the  southern 
California  coast  in  winter  was  estimated  at  30,000  or  40,000  indi- 
viduals, and  in  1874  about  8,000  or  10,000  individuals  (Scammon, 
1874).  In  April  1927,  Huey  (1928,  p.  71)  saw  5  of  this  species, 
"  reported  on  the  verge  of  extinction  "  in  San  Ignacio  Lagoon  on  the 
west  coast  of  Baja  California,  and  in  August  1926,  saw  and  photo- 
graphed 1  taken  at  the  California  Sea  Products  Co.'s  plant  at  Trini- 
dad, Calif.  This  was  taken  near  shore  at  Crescent  City  and  was 
the  only  one  of  the  species  taken  by  the  company's  fleet  at  this  point 
during  6  years  of  operation. 

General  habits. — These  migratory  whales  follow  the  general  shore 
line  of  the  continent  and  come  into  the  shallower  waters  of  the  bays 
to  feed  and  breed.  Hence  their  capture  for  oil  and  for  other  uses 
has  been  more  rapid  than  in  some  of  the  more  strictly  pelagic  species. 
Among  the  whalers  they  are  counted  dangerous  animals  as  they  are 
quick  and  powerful  and  will  sometimes  attack  their  pursuers  and 
smash  the  boats  and  kill  or  cripple  the  occupants.  The  mother  whale 
wall  savagely  pursue  and  attack  the  boats  if  her  calf  is  injured  or 
separated  from  her. 
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Breeding  habits. — The  young  are  brought  forth  in  the  spring  in 
the  warm,  shallow  waters  of  southern  bays  where  they  can  be  care- 
fully guarded  by  the  wary  and  intelligent  mothers.  Scammon  gath- 
ered some  evidence  that  the  period  of  gestation  was  about  a  year 
and  that  the  females  bred  at  intervals  of  about  2  years.  Huey  (1928, 
p.  72)  found  1  bull  mating  with  2  cows  on  April  18,  1927,  off  Baja 
California,  and  with  each  of  the  cows  was  an  18-  to  22-foot  calf. 
The  cow's  length  was  estimated  at  40  to  45  feet. 

Food  habits. — Apparently  little  is  known  of  the  food  habits  of  the 
gray  whales.  Green  vegetation  found  in  their  stomachs  may  have 
been  swallowed  accidentally  in  collecting  their  regular  food  of  small 
animal  life,  zoophytes,  mollusks,  crustaceans,  and  small  fish. 

Economic  status. — The  yield  of  oil  from  one  of  these  small  whales 
is  given  as  usually  20  to  25  barrels,  and  the  baleen  is  of  small  amount 
and  coarse  quality.  Still  there  has  been  sufficient  incentive  to  all 
but  destroy  the  species.  To  the  native  hunters  along  the  coasts  of 
Oregon,  Washington,  British  Columbia,  and  Alaska  the  hunting  of 
these  shore-frequenting  whales  has  furnished  food  and  many  useful 
byproducts  of  the  chase  and  has  developed  hardy  and  vigorous  tribes 
of  native  hunters. 

Family    BALAENOPTERIDAE:    Finback    Whales,    Whalebone    Whales 

BALAENOPTERA  PHY S ALUS    (Linnaeus) 

Common  Finback  Whale;  Sei  Whale 

Balaenoptera  relifera,  Cope,  Acad.  Nat.   Sci.  Phila.  Proc,  p.   16,   1868.     Type 

from  coast  of  Oregon. 
{Balaena]  physalm  Linnaeus,  Syst.  Nat.,  ed.  10,  v.  1,  p.  75,  1758. 

Type  locality. — Spitzbergen  Seas. 

General  characters. — The  finback  whale,  or  "  finner  "  is  intermediate  in  size 
between  the  right  whale  and  the  blue  whale,  but  is  distinguished  from  the 
former  by  a  well-developed  finlike  dorsal  projection  on  the  back  toward  the 
tail,  and  from  both  by  the  large  number  of  deep  grooves  on  throat  and  belly. 
It  is  one  of  the  whalebone  group  with  2  well  developed  slabs  of  baleen  some 
2  feet  long,  of  a  light  lead  color,  sometimes  streaked  with  whitish ;  throat  and 
belly  heavily  ridged  longitudinally ;  eyes  close  to  corners  of  mouth ;  pectoral 
fins  and  tail  about  as  in  the  California  gray  whale,  but  top  of  head  less  arched,, 
much  more  flattened.  Color  of  upper  parts  plain  blackish  or  sometimes  brown, 
lower  parts,  including  lower  surface  of  tail  flukes  white. 

Measurements. — Total  length,  about  60  to  75  feet;  tip  of  nose  to  tip  of  side 
fins,  15  feet;  width  of  tail  flukes,  14  feet  (Scammon). 

Distribution  and  abundance. — These  whales  have  been  recorded 
along  the  coasts  of  California,  Oregon,  and  Washington,  but  their 
wider  range  seems  lost  in  the  uncertainty  of  relationship  with  forms 
to  the  north  and  south  and  in  the  Atlantic  bearing  other  names. 
The  type  of  Balaenoptera  velifera  described  by  Cope  from  the  coast 
of  Oregon  is  the  only  definite  record  for  the  State.  The  type  speci- 
men (a  section  of  the  baleen)  seems  to  have  been  lost,  and  until 
other  specimens  are  collected  or  the  animals  are  carefully  observed 
and  described  it  will  not  be  known  whether  to  use  Cope's  name 
velifera,  or  the  older  name  of  the  Atlantic  finback  physalus. 

Apparently  these  whales  are  not  abundant  along  our  coast  of  the 
Pacific  and  never  have  been  in  such  numbers  as  some  of  the  other 
species. 

General  habits. — Scammon  says  these  whales  frequently  gambol 
about  vessels  in  mid  ocean  as  well  as  close  into  the  coast,  darting 
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under  and  around  the  ships,  singly  or  in  groups  of  15  or  20,  as  if 
enjoying  a  spirited  race  with  the  ship  dashing  along  under  press  of 
sail.  Their  uncertain  movements  and  great  speed  render  them  diffi- 
cult of  capture. 

Breeding  habits. — There  is  little  on  record  of  the  breeding  habits 
of  this  species  except  the  observance  of  the  single  young  accompany- 
ing its  mother,  and  in  one  case  Andrews  (1909  p.  225)  notes  that  a 
calf  refused  to  leave  its  mother  after  she  was  killed  but  followed  the 
boat  until  it  also  was  killed. 

Food  habits. — Scammon  says  their  food  is  of  the  same  nature  as  of 
other  rorquals  and  the  quantity  of  codfish  found  in  them  is  truly 
enormous.  Andrews  (1909,  p.  225)  reports  the  stomachs  of  Van- 
couver and  Alaska  animals  containing  only  Euphamia  (minute 
crustaceans)  with  the  exception  of  one  individual,  taken  August  18, 
which  contained  in  addition  about  4  barrels  of  herring. 

Economic  statics. — The  yield  of  oil  from  one  of  these  whales  is 
given  by  Scammon  as  about  75  barrels  and  the  baleen  is  only  about 
28  inches  long.  Their  relatively  low  commercial  value,  and  the  diffi- 
culty of  capturing  these  swift  whales,  as  well  as  their  scattered  dis- 
tribution, may  save  some  of  them  for  future  generations. 

BALAENOPTERA  BOREALIS  Lesson 

Pollack  Whale;  Sei  Whale;  Sardine  Whale;  Rudolphi's  Rokqual 

Balaenoptera  borealis  Lesson,   Hist.   Nat.  Gen.  et  Partie.   Mamm.   et   Oiseau, 

Cetaces,  p.  342,  1828. 
Balaenoptera.  velifera  borealis  Dall,  Scammon's  Marine  Mammals,  p.  303,  1874. 

Type  locality. — Gromitz,  Lubeck  Bay,  Schleswig-Holstein,  Germany. 

General  characters. — Differing  from  the  common  finback  according  to  Captain 
Scammon,  by  a  larger  and  higher  dorsal  fin.  Whalebone  dark  with  fine  curly 
white  hairs  over  inner  surface.  Body  dark  blue  or  brownish  above,  generally 
spotted ;  tail  flukes  usually  not  white  below,  and  little  white  on  belly. 

Measurements. — Total  length  recorded  up  to  52  feet. 

Distribution. — Once  common  along  our  northwest  coast.  Dall, 
who  observed  many  of  them  in  the  summer  of  1872  in  the  Shumagin 
Islands,  Alaska,  says  those  of  Oregon  seem  to  have  a  dorsal  inter- 
mediate in  size  between  the  northern  and  small-finned  southern  forms. 
These  whales  are  regularly  taken  off  the  coast  of  Vancouver  Island, 
and  there  is  one  record  for  Monterey  Bay,  Calif.  (Starks,  1922,  p-  31). 
It  seems  probable  that  they  still  reach  to  the  coast  of  Oregon,  even 
if  not  in  the  typical  form. 

BALAENOPTERA  DAVIDSONI  Scammon 

Little  Piked  Whale  ;  Sharp-headed  Finner  Whale  ;  Lesser  Robqual 

Balaenoptera  davidsoni  Scammon.     On  a  new  species  of  Balaenoptera.     Calif. 
Acad.  Sci.  Proc.  4:  269-270,  1873.    Advance  publication  October  4,  1872. 

Type  skull. — Collected  at  Admiralty  Inlet,  Washington  Territory,  October 
1870,  by  C.  M.  Scammon,  who  measured  and  wrote  a  description  of  the  whale 
while  it  was  being  cut  up  by  the  Indians  on  the  beach  of  Port  Townsend  Bay. 

General  characters. — Smallest  species  of  the  whalebone  whales  known  on 
the  Pacific  coast,  30  to  33  feet  in  length ;  the  type,  a  27-foot  female  containing 
a  S^-foot  foetus,  was  slender  in  form  with  pointed  head,  well-developed  and 
curved  dorsal  fin,  and  small  pointed  pectoral  fins  or  flippers ;  baleen  pure  white, 
the  longest  laminae  only  10  inches  long;  throat  and  belly  marked  by  70  longi- 
tudinal folds  or  ridges.  Color,  upper  parts  dull  black,  lower  parts,  including 
lower  surface  of  flukes  and  pectorals,  white. 
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Measurements. — Of  type:  Total  length,  27  feet;  greatest  depth,  5  feet  4 
Inches ;  length  of  pectorals,  4  feet ;  breadth  of  tail  flukes,  2  feet  1  inch. 

Distribution. — Scammon  says  that  in  the  course  of  12  years'  obser- 
vations, during  which  time  he  had  traced  these  whales  from  the  coast 
of  Mexico  to  Bering  Sea,  they  had  generally  been  considered  by  the 
whalers  as  young  of  one  of  the  finback  or  one  of  the  larger  whales, 
but  finding  the  type,  an  evidently  adult  breeding  female,  convinced 
him  of  the  distinctness  of  the  species. 

General  habits. — In  habits  they  are  said  to  be  like  the  finbacks, 
swift  and  active,  frequently  seen  gamboling  about  vessels  under  way, 
or  darting  underneath  from  one  side  to  the  other,  usually  solitary,  or 
rarely,  in  pairs.  They  wander  along  the  whole  continental  coast  of 
the  North  Pacific  occasionally  visiting  the  large  estuaries  about  the 
shores.  They  often  shoot  along  the  shallow  borders  of  the  bays,  in 
search  of  the  myriads  of  small  fry  on  which  they  mainly  sustain 
themselves.  They  cannot  be  considered  as  objects  of  pursuit  by 
whaling  vessels  but  are  occasionally  taken  by  the  natives  at  Cape 
Flattery.  The  yield  of  oil  from  the  type  specimen  was  estimated  to 
be  about  300  gallons. 

SIBBALDUS  MUSCULUS    (Linnaeus) 
Blue  Whale;   Sulphur-bottom  Whale 

Sibbaldius  sulfureus  Cope,  Acad.  Nat.  Sci.  Phila.  Proc,  p.  20,  1869.  Type  from 
northwest  coast  (Pacific  Sulphur-bottom  Whale  of  Grinnell  in  Distributional 
List  of  Mammals  of  California,  p.  374,  1913). 

[Balaena]  museulus  Linnaeus,  Syst.  Nat.  ed.  10,  v.  1,  p.  76,  1758. 

Type  locality. — Firth  of  Forth,  Scotland. 

General  characters. — Largest  of  the  known  whales,  reaching  slightly  more 
than  100  feet  in  length  and  estimated  as  weighing  as  much  as  147  tons,  the 
largest  mammal  ever  known  on  our  earth.  Head  flat  above  (pi.  48,  G)  ;  body 
relatively  more  slender  than  in  the  California  gray  whale  with  smaller  dorsal 
fin  and  small  pectorals;  eyes  close  to  corner  and  below  level  of  mouth;  throat 
and  belly  thickly  ridged  longitudinally  with  narrow  folds ;  baleen  in  two  heavy 
series,  broad  at  base  but  not  long,  usually  black.  Upper  parts  bluish  black, 
gray,  or  mouse  brown,  or  in  some  cases  light  brown  or  whitish ;  lower  parts 
yellowish  or  sulphur  color,  or  speckled  with  white. 

Measurements. — One  large  individual  taken  by  Captain  Roys :  Total  length, 
95  feet ;  length  of  jawbone,  21  feet ;  longest  baleen,  4  feet.  Yield  of  baleen,  800 
pounds;  yield  of  oil,  110  barrels.  Weight  of  whole  animal  estimated  at  147  tons. 
(There  are  reports  of  100  and  105  feet  In  length.) 

Distribution  and  abundance. — The  sulphur-bottom  whales  are 
found  in  the  Atlantic  as  well  as  in  the  Pacific  but  whether  identically 
of  the  same  species  is  not  positively  known.  In  the  Pacific  they  are 
widely  distributed  and  apparently  occur  at  all  seasons  off  the  coast 
of  California  and  northward;  but  according  to  Allen  (1916,  p.  225) 
seem  to  avoid  the  tropical  seas. 

General  habits. — Less  common  than  the  finbacks  and  usually  soli- 
tary or  in  pairs;  swift  and  powerful  swimmers  and  rarely  captured 
by  the  ordinary  whaling  methods.  They  usually  inhabit  deep  water 
where  they  quickly  sink  when  shot  with  the  powerful  bomb  guns'. 

Breeding  habits. — Little  is  known  of  the  breeding  habits  of  whales, 
but  Guldberg  says  the  mating  takes  place  in  summer  on  the  coast  of 
Finmark  and  Lapland,  where  he  once  saw  a  pair  in  the  act  of  copula- 
tion on  July  15, 1883.  The  period  of  gestation  is  supposed  to  be  about 
a  year,  and  the  single  young  is  born  the  following  summer.    There 
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are  records  of  two  young  with  a  mother  and  one  record  of  two 
foetuses  taken  from  a  female.  The  young  at  birth  are  about  20  feet 
in  length. 

Food  habits. — Glover  M.  Allen  says  the  blue  whale  is  not  known  to 
feed  on  fish  but  appears  to  subsist  largely  if  not  entirely  upon  minute 
crustaceans,  which  it  engulfs  in  great  quantities  and  sifts  out  from 
the  water  by  means  of  its  matted  bristles  of  whalebone.  Twelve 
bushels  or  more  of  these  crustaceans  have  been  recorded  in  the 
stomach  of  one  of  these  whales. 

Economic  statics. — Despite  the  large  yield  of  oil  and  whalebone 
these  great  whales  have  not  in  the  past  contributed  greatly  to  the 
profit  of  the  whaling  industry,  owing  to  the  difficulty  of  their  capture, 
but  now  they  are  being  sought  from  floating  factories  in  the  Antarctic 
seas,  and  with  improved  machinery  for  capture  their  ultimate  extinc- 
tion seems  threatened. 

MEGAPTERA  VERSABILIS  Cope 

Pacific  Humpback  Whale 

Megaptcra  rersabilis  Cope,  Acad.  Nat.  Sci.  Phila.  Proa,  p.  15,  1869. 
Megaptera  nodosa   (Bonaterre)    of  G.   S.  Miller  and  G.  M.  Allen.     Described 
from  coast  of  New  England,  1789.12 

Type  locality  of  rersabilis  Cope. — North  Pacific. 

General  characters. — Size  medium,  length  about  50  feet ;  form  short  and 
thick,  with  lower  jaw  projecting  well  beyond  upper  (pi.  48,  D)  ;  eye  near 
corner  and  well  below  level  of  mouth ;  pectorals  very  long  and  large,  scalloped 
on  lower  edge ;  tail  flukes  broad ;  dorsal  fin  low  and  humplike ;  numerous 
knobby  protuberances  scattered  over  posterior  line  of  back,  top  of  head,  and 
on  chin  and  edges  of  pectorals;  throat  and  belly  heavily  ridged  with  longi- 
tudinal folds ;  baleen  small  and  of  inferior  quality.  Color  variable,  generally 
black  or  rarely  gray  above,  gray  below  with  pale  or  whitish  throat,  often 
mottled  or  sometimes  pure  white  under  the  fins  and  flukes,  and  on  belly. 

Measurements. — Male  from  Bering  Sea :  Length,  49  feet,  7  inches ;  pectorals, 
13  feet,  7  inches ;  spread  of  flukes,  15  feet,  7  inches ;  tip  of  snout  to  nostrils, 
9  feet,  4  inches.  Young  at  birth,  about  12  to  15  feet  in  length.  One  captured 
in  Puget  Sound  near  Tacoma  on  August  22,  1930,  was  reported  as  measuring 
55  feet  in  length,  and  estimated  as  weighing  35  tons  (Murrelet,  11  (3)  :  75, 
1930). 

Distribution  and  abundance. — The  humpback  whales  are  said  to 
roam  through  every  ocean  in  all  latitudes  between  the  Equator  and 
the  frozen  seas,  both  north  and  south.  Whether  the  Atlantic  and 
Pacific  individuals  are  specifically  the  same  has  not  yet  been  con- 
clusively shown,  but  the  name  for  the  Pacific  form  described  by 
Cope  is  used  in  preference  to  the  name  of  the  Atlantic  species.  In 
the  North  Pacific  they  seem  to  have  a  more  or  less  regular  migration 
from  their  winter  breeding  grounds  on  the  coast  of  Mexico  north 
along  the  coast  of  the  continent  to  summer  feeding  grounds  in 
Bering  Sea  and  the  Arctic  Ocean,  running  the  gauntlet  of  the  whaling 
industry  all  the  way,  but  especially  in  their  northern  and  southern 
resorts.  Formerly  they  were  one  of  the  abundant  and  valuable 
products  of  the  fisheries  all  along  the  western  coast  of  the  continent. 

General  habits. — In  actions  as  well  as  form  the  humpbacks  are  so 
characteristic  as  to  be  easily  recognized  at  a  distance  by  the  whalers. 
The  large  fins  or  pectorals  are  used  in  making  graceful  turns  and 
curves  at  or  below  the  surface  of  the  water,  and  the  enormous  lungs 


12  Megaptera  versaiilis  Cope  given  as  synonym  in  Miller's  Check-List. 
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often  throw  the  spout  of  vapor  and  water  to  a  height  of  20  feet  or 
more.  The  females  when  nursing  young  appear  to  use  up  most  of 
their  fat  and  sometimes  yield  only  a  few  barrels  of  oil.  When  killed 
these  whales  promptly  sink  to  the  bottom  of  the  ocean  unless  secured 
by  the  harpoon  and  line  before  being  shot  in  a  vital  spot  with  the 
bomb  gun.  The  Indians  and  Eskimos  hunt  them  in  their  open  boats 
with  air-inflated  sealskins  fastened  to  the  harpoons  as  floats  to  retard 
the  speed  of  the  wounded  whale  and  eventually  to  keep  it  afloat 
when  killed. 

Breeding  habits. — The  females  resort  to  favorite  localities  to  bring 
forth  their  young.  On  the  west  coast  of  Mexico  Scammon  {1874, 
p.  4-3)  reports  numbers  of  females  with  calves  only  a  few  days  old 
during  December,  and  other  females  accompanied  by  large  calves, 
probably  yearlings.  The  calf  at  birth  is  about  one-fourth  the  length 
of  the  cow — some  12  or  15  feet — and  Scammon  says  they  nurse  much 
as  do  other  mammals  but  under  water  as  the  cow  lies  at  the  surface 
partly  exposed.  As  in  other  whalebone  whales,  the  one  nipple  on 
each  side  is  located  well  back  on  the  side  of  the  abdomen. 

Food  habits. — Scammon  (1874,  p.  44)  reports  their  food  as  con- 
sisting mainly  of  small  fish  and  the  lower  orders  of  crustaceans. 
G.  M.  Allen  (1916,  p.  303),  in  writing  of  the  Atlantic  form,  says 
they  feed  chiefly  on  pelagic  crustaceans,  engulfed  in  quantities  as 
they  swim  about  in  the  plankton  currents.  He  also  gives  records 
of  their  feeding  on  small  fish  and  squid. 

Economic  status. — Although  relatively  low  in  yield  of  oil  and 
whalebone,  these  whales  have  been  considered  an  important  product 
of  the  whaling  industry,  and  great  numbers  have  been  taken  during 
the  early  days  of  the  industry.  The  yield  of  oil  is  variable,  from 
only  8  or  10  barrels  in  some  nursing  females  to  30  or  40  barrels  in 
animals  in  good  condition.  There  are  records  of  85  and  145  barrels 
of  oil  from  unusually  large  and  fat  individuals.  The  whalebone  is 
of  poor  quality  and  low  value,  and  the  yield  is  usually  not  over  100 
pounds  to  a  whale. 

Suborder  ODONTOCETI:  Toothed  Cetaceans 

Family  PHYSETERIDAE:   Sperm  Whales 

PHYSETER  CATODON  Linnaeus 

Sperm  Whale 

[Pliysetcr]  catodon  Linnaeus,  Syst.  Nat.  ed.  10,  v.  1,  p.  76,  1758. 
Physeter  macrocephalus  Linnaeus  (Grinnell,  in  Distrib.  List  of  Mamm.  Calif.), 
1758. 

Type  locality. — Kairston,  Orkney  Islands. 

General  characters. — Largest  of  all  the  toothed  whales,  with  an  enormous 
head  and  full  set  of  40  to  50  teeth  in  slender  lower  jaws  (pi.  49,  A)  ;  upper 
teeth  absent  or  rudimentary ;  nostril,  or  single  blowhole,  located  near  tip  of 
heavy  truncate  rostrum ;  eyes  well  above  corners  of  mouth ;  pectorals  small ; 
tail  flukes  broad ;  no  dorsal  fin ;  a  knob  or  bunch  on  top  of  head  and  several 
along  small  of  back ;  general  color  blackish  above,  becoming  grayish  below. 

Measurements. — Large  old  males  reach  a  length  of  64  feet,  but  the  females 
are  much  smaller  and  more  slender,  rarely  exceeding  40  feet.  The  pectoral 
fins  are  only  about  6  feet  long,  and  the  caudal  flukes  spread  12  or  15  feet. 

Distribution  mid  abundance. — Sperm  whales  were  said  to  inhabit 
every  ocean  not  bound  with   icy  fetters  during  the   winter,  and 
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formerly  to  range  in  the  Pacific  from  56°  north  latitude  to  56°  south, 
but  that  was  in  the  early  days  of  the  whaling  industry  from  1853  to 
1874,  when  this  most  valuable  of  all  whales  was  being  eagerly  pur- 
sued.    At  present  their  numbers  are  greatly  reduced. 

General  habits. — Sperm  whales  are  wide  ocean  wanderers  and  are 
often  found  in  schools  numbering  15  to  20  and  even  up  to  hundreds, 
sometimes  a  mixture  of  cows,  calves,  and  bulls,  or  sometimes  a  band 
of  old  bulls  or  young  bulls  together.  Generally  the  young  bulls  are 
timid  and  wary,  but  the  old  bulls  will  sometimes  savagely  attack  the 
whalers'  boats  or  even  the  ships,  while  the  cows  will  fight  for  their 
calves  and  follow  the  boats  if  their  young  are  captured.  They  are 
supposed  to  be  deep-sea  divers,  and  are  known  to  stay  under  water 
for  a  longer  time  than  any  other  whales,  having  been  timed  from  50 
to  80  minutes  while  submerged. 

Breeding  habits. — Owing  to  their  pelagic  range  little  is  on  record 
of  their  breeding  habits.  The  single  calf  is  usually  found  with  the 
cow  whale  and  is  born  "  at  any  time  or  place  that  nature  may 
demand.  " 

Food  habits. — Their  food  consists  principally  of  squid  or  cuttle- 
fish, captured  while  swimming  or  possibly  snapped  up  with  the  well- 
armed  jaw  from  their  hiding  places  on  the  ocean  floor.  Also,  ac- 
cording to  Scammon,  an  occasional  codfish,  albicore,  or  bonito  con- 
tributes to  their  bill  of  fare. 

Economic  status. — Scammon  says  the  fully  matured  whales  of  this 
species  rank  with,  if  they  do  not  exceed,  the  bowhead  or  great  polar 
whale  in  magnitude  and  commercial  value.  The  yield  of  oil  is  giver: 
as  75  to  85  barrels,  while  the  sperm  oil  and  spermaceti^  from  the 
oil  tank  of  the  head,  will  sometimes  yield  as  much  as  15  barrels  of 
these  valuable  products.  In  less  imminent  danger  of  extinction  than 
some  whales  of  more  local  range,  there  seems  great  danger  that  this 
valuable  species  will  not  long  be  found  in  paying  abundance. 

Family  ZIPHHDAE:  Beaked  Whales 

BERARDIUS   BAIRDII    Stejneger 

Baird's  Beaked  Whale 

Berardius  bairdii  Stejneger,  U.  S.  Natl.  Mus.  Proc.  6:  75,  1883. 

Type. — Skull  collected  on  eastern  shore  of  Bering  Island,  by  Leonhard 
Stejneger,  in  1881. 

General  characters. — A  small  whale  about  40  feet  long  with  small  head, 
slender  beaklike  mandibles,  and  1  or  2  large  teeth  near  tip  of  each  lower  jaw ; 
pectorals  small  and  close  to  head ;  dorsal  fin  small  and  far  back ;  tail  flukes 
broad.  Black  over  most  of  body,  gray  or  whitish  on  belly  posteriorly  in  some 
individuals. 

Measurements. — A  large  male  stranded  on  the  beach  at  Ferndale,  Calif., 
measured  41  feet  in  total  length  and  16  feet  in  circumference  around  the 
middle  of  body. 

Distribution  and  habitat. — Known  from  a  few  individuals  cast  up 
on  shores  of  the  North  Pacific,  the  type  skull  and  a  few  others  from 
Bering  Island,  2  from  St.  George  Island  of  the  Pribilof  Group,  and 
1  from  the  outer  beach  near  Ferndale,  Calif.  There  seems  to  be  no 
record  of  a  living  individual  of  the  species,  hence  nothing  of  their 
habits  is  known. 
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B3869M;    B3B67M;    B3870M;    B3868M 


Some  Whalebone,  or  Baleen.  Whales  of  the  Northwest  Coast.  Including 

the  Coast  of  Oregon. 

A,  Pacific  right  whale;  B,  California  gray  whale;  O,  Pacific  sulphur-bottom  whale;  D,  Pacific  humpback 
whale.     (All  reduced  from  Scammon's  Marine  Mammals.) 
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B3871M;    B3834M;    B3865M;    B387SM    (3) 

Sperm  Whale  and  Other  Toothed  Whales  and  Porpoises. 

.4,  Sperm  whale  (from  Scammon's  Marine  Mammals);  B,  Stejneger's  beaked  whale  (from  drawing  by 
J.  S.  Elliott,  from  True);  G,  the  blackfish  (from  Seammon);  D,  common  dolphin,  or  Baird's  dolphin 
(from  Seammon);  E,  striped  porpoise  (from  Seammon);  F,  right  whale  porpoise  (from  Seammon). 
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MESOPLODON  STEJNEGERI  True 
Steuneger's   Beaked   Whale 
Mesoplodon  stejnegeri  True,  U.  S.  Natl.  Mus.  Proc.  8:  585,  October  19,  1885. 

Type. — Skull  collected  on  Bering  Island,  Commander  Islands,  Bering  Sea, 
by  Leonard  Stejneger ;  cataloged  February  2,  1884. 

General  characters. — Size  small,  about  17  feet  long;  body  thickest  in  middle 
(pi.  49,  B),  head  small  with  slender  beak  or  mandibles,  the  lower  longest; 
pectoral  fins  small  and  near  head,  dorsal  fin  small  and  well  back;  tail  flukes 
broad ;  mandibles  narrow ;  upper  toothless,  lower  with  one  large  flat  tooth  or 
tusk  about  the  middle  of  each  ramus,  no  other  teeth;  eyes  small,  low  on  sides 
of  head. 

Measurements. — Total  length,  about  17  feet;  head,  32  inches;  anterior  edge 
of  teeth  6%  inches  from  tip  of  jaw;  width  of  tooth,  3  inches;  thickness 
of  tooth,  three-quarters  of  an  inch;  height  of  tooth  along  anterior  edge,  about 
G  inches. 

Distribution  and  habitat. — Known  only  from  the  t}^pe  skull  from 
Bering  Island  and  from  one  complete  individual  wrashed  ashore  on 
the  beach  near  Newport,  Yaquina  Bay,  Oreg.,  about  February  15, 
1904. 

Through  J.  G.  Crawford,  of  Albany,  Oreg.,  David  Starr  Jordan, 
of  Stanford  University,  and  F.  W.  True,  of  the  United  States  Na- 
tional Museum,  were  promptly  informed  of  a  strange  little  whale 
that  had  washed  ashore  on  the  beach  at  Yaquina  Bay.  The  descrip- 
tion and  photographs  furnished  by  Crawford  indicated  that  the 
whale  belonged  to  this  rare  species,  previously  known  only  from 
a  skull,  and  aroused  great  interest  among  students  of  marine  mam- 
mals. Measurements  and  many  of  the  external  characters  of  the 
species  were  obtained,  and  the  skull  was  finally  secured  for  the  United 
States  National  Museum  collection. 

As  yet  there  is  no  record  of  the  living  animal,  and  nothing  is 
known  of  its  habits  or  range  beyond  these  two  records,  but  it  belongs 
to  a  world-wide  group  or  family  of  the  rarest  and  least  known  of 
the  cetaceans. 

Family  DELPHINIDAE:  Porpoises;  Dolphins 

DELPHINUS  DELPHIS  Linnaeus 

Common  Dolphin  ;  Baied's  Dolphin 

[Delphinvs]  delphis  Linnaeus,  Syst.  Nat.  ed.  10,  v.  1,  p.  77,  1758. 
Delphlnus   bairdii  Dall,  from  Point  Arguello,   Santa  Barbara  County,   Calif., 
1873. 

Type  locality. — European  seas. 

General  characters. — Form  slender  with  long  narrow  beak  or  jaws,  each  well 
set  with  a  row  of  80  to  120  slender,  conical  teeth  (pi.  49,  D)  ;  pectoral  fins 
narrow;  dorsal  triangular;  tail  flukes  broad.  Top  and  sides  of  head  black; 
back,  fins,  and  flukes  greenish  black;  sides  gray;  belly  and  throat  white. 
Length  of  adult  6  or  7  feet ;  weight  100  to  160  pounds. 

Distribution  and  habitat. — If  the  Pacific  form  bairdii  proves  sep- 
arable from  the  Atlantic  delphis,  as  seems  highly  probable,  its  range 
as  given  by  Scammon  (1874,  V-  99)  would  be  the  PacFfic  coast  of 
North  America. 

TURSIOPS  GILLII  Dale 

COW  FISH 

Tursiops  gillii  Dall,  Calif.  Acad.  Sci.  Proc.  5 :  13,  1873. 

Type. — One  mandible  only  collected  at  Monterey,  Calif.,  by  C.  M.  Scammon 
in  1871. 
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General  characters. — Larger  than  the  right  whale  porpoise ;  form  slender ; 
snout  contracted  and  beaklike ;  teeth  in  type  48  above,  46  below ;  dorsal  fin  in 
middle  of  back.     Color  mainly  black,  a  little  lighter  below. 

Measurements. — Skull :  Total  length,  21  inches ;  rostrum,  11%  inches. 

Distribution. — Range  given  as  North  Pacific  Ocean,  but  there  seems 
to  be  no  definite  record  north  of  Monterey,  and  its  inclusion  in  the 
Oregon  list  is  merely  tentative. 

GLOBICEPHALUS   SCAMMONII   Cope 
SoammO'N's  Blackfish  ;  Dolphin 

Globicephalus  scammon  ii  Cope,  Acad.  Nat.  Sci.  Phila.  Proa,  p.  21,  1869. 

Type. — Collected  off  coast  of  Baja  California,  lat.  31°,  10  miles  from  land,  by 
C.  M.  Scammon,  cataloged  October  25,  1869. 

General  characters. — These  large  sea-going  dolphins  reach  a  length  of  15  feet, 
have  large  rounded  heads  with  oblique  mouth  (pi.  49,  C),  overhanging  muzzle, 
and  long  low  dorsal  fin  just  back  of  head ;  teeth  8  to  10  in  each  side  of  lower 
and  10  to  12  in  each  side  of  upper  jaw,  rather  large  and  mainly  in  posterior  part 
of  jaws.     Color  black  all  over. 

Measurements. — A  large  male :  Total  length,  15  feet,  6  inches ;  nose  to  dorsal 
fin,  4%  feet;  dorsal  fin  28  by  12  inches;  length  of  pectorals  2  feet,  10  inches; 
width  of  tail  flukes  3  feet,  6  inches  (Scammon  1874,  P-  86). 

Distribution. — Scammon  says  they  are  found  where  the  sperm 
whales  resort  but  in  many  instances  range  in  large  numbers  nearer 
the  coasts.  Their  favorite  resorts  are  along  the  Pacific  coasts  of 
North  America  and  South  America  off  Guatemala,  Ecuador,  and 
Peru,  yet  their  geographical  distribution  is  occasionally  extended  to 
high  northern  and  southern  latitudes.  True  gives  their  range  as  the 
North  Pacific  Ocean.  Osgood  (1901,  p.  25)  reports  them  in  the 
Queen  Charlotte  Islands  and  Dall  {1869%  p.  333)  in  Bering  Sea. 

General  habits. — The  blackfish  collect  in  schools  of  10  or  20  up  to 
hundreds,  and  when  going  along  the  surface  of  the  sea  do  not  rise 
and  fall  so  much  as  the  porpoise,  and  the  time  and  number  of  spout- 
ings  are  more  irregular.  In  fact  their  habits  are  more  like  those  of 
the  sperm  whale,  with  which  they  are  more  or  less  associated. 

Breeding  habits. — Breeding  habits  of  the  blackfish  are  little 
known,  but  Scammon  says  the  young  are  apparently  brought  forth 
at  any  time  in  any  part  of  the  ocean. 

Food  habits. — The  food  of  this  species  is  said  to  consist  almost  en- 
tirely of  squid  or  octopus,  but  in  the  bays  and  shallow  waters  it  also 
feeds  on  small  fish.  The  animals  have  little  commercial  value  for 
oil  and  are  not  often  hunted  by  the  whalers  except  as  a  supply  of 
fresh  meat,  which  is  said  to  be  like  beef  in  texture  and  flavor. 

LISSODELPHIS  BOREALIS   (Peale) 

Northern  Right  "Whale  Porpoise 

Delphinapterus  borealis  Peale,  U.  S.  Exploring  Exped.,  v.  8,  Mamni.  and  Ornith., 
p.  35,  1848. 

Type  locality.—North  Pacific  Ocean,  Lat.  46°6'50"  N.,  Long.  134°5'  W.  (west 
of  the  mouth  of  the  Columbia  River). 

General  characters. — No  dorsal  fin ;  size  small,  length  given  as  4  feet,  form 
slender  (pi.  49,  F)  ;  "snout  slightly  produced;  color  black  with  a  white  lanceo- 
late spot  on  breast,  which  is  extended  in  a  narrow  line  to  the  tail"  (Peale, 
18Jf8,  p.  35). 

Measurements. — Total  length  of  type,  4  feet.  Model  in  United  States  Na- 
tional Museum  of  specimen  from  Japan  about  8  feet. 
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Distribution. — Described  and  drawn  by  Peale  from  specimens 
taken  in  the  North  Pacific  Ocean  about  500  miles  off  the  coast  of 
northern  Oregon  and  from  others  observed  in  the  water  about  the 
ship. 

LAGENORHYNCHUS    OBLIQUIDENS    Gill 

Striped  Porpoise  ;  Common  Porpoise 

Lagenorhynchus  obliquidens  Gill,  Acad.  Nat.  Sci.  Phila.  Proa,  p.  177,  1865. 

Type. — Collected  in  the  Pacific  Ocean  near  San  Francisco,  Calif.,  by  W.  P. 
Trowbridge,  United  States  Army.  Cataloged  in  United  States  National  Mu- 
seum, October  24,  1855. 

General  characters. — Size  medium  for  a  porpoise,  length  7  to  8  feet;  snout 
blunt  (pi.  49,  E)  ;  teeth  small,  44  to  46  in  each  jaw ;  dorsal  fin  falcate  or 
curved;  pectoral  fins  and  tail  flukes  wider  than  in  Baird's  dolphin.  Color  of 
upper  parts  greenish  black,  with  variable  longitudinal  stripes  of  dull  black, 
gray  and  white  along  sides;  lower  parts,  throat,  and  belly,  pure  white. 

Measurements. — Total  length  of  adult  male,  7.5  feet;  weight  about  400 
pounds   (Higgins,  1919  p.  151). 

Distribution  and  habitat. — Abundant  along  the  Pacific  coast  and 
more  numerous  in  the  larger  bays  and  lagoons  than  in  mid  ocean. 
Specimens  in  the  United  States  National  Museum  collection  from 
near  San  Francisco  and  Puget  Sound  would  indicate  regular  occur- 
rence along  the  Oregon  coast. 

General  habits. — Gregarious,  often  found  in  schools  of  a  dozen  to 
several  hundreds ;  active  at  night  as  well  as  day,  swift  in  the  water, 
swimming  around  ships  at  full  speed,  jumping  clear  of  the  surface 
or  diving  in  graceful  curves  that  expose  the  backs  and  curved  dorsal 
fins. 

Food. — Largely  small  fish,  sardines  and  other  of  the  smaller  kinds 
that  collect  in  schools  near  the  surface. 

Economic  status. — When  fat  they  yield  considerable  oil;  the  flesh 
is  considered  excellent  food,  tender  and  of  delicate  flavor,  somewhat 
like  beef. 

ORCINUS  RECTIPINNA  (Cope) 
Pacific  Killer 

Orca  rectipinna  Cope,  Acad.  Nat.  Sci.  Phila.  Proa,  p.  22,  18691. 

Type  locality. — Coast  of  California. 

General  characters. — One  of  the  largest  of  the  dolphin  family  (pi.  50,  A)  ; 
dorsal  fin  anterior  to  middle  of  back,  high  and  nearly  straight ;  head  short 
and  heavy ;  teeth  strong,  sharp,  and  conical,  12  above  and  13  below  in  two 
specimens  recorded  by  Scammou  (181'4,  P-  88).  Color  usually  jet  black 
above  and  lighter  below,  but  some  of  smaller  size  pure  white  below  and 
variously  marked  with  white  stripes  and  spots. 

Measurements. — Scammon  says  the  males  may  average  20  feet  and  the 
females  15  feet  in  length,  the  dorsal  fin  in  large  individuals  rising  6  feet  from 
the  back  (ibid). 

Distribution. — Killers,  probably  including  several  forms,  are  said 
to  range  in  all  oceans.  In  the  Pacific  they  occur  in  both  north  and 
south  latitudes  over  the  ocean,  and  in  the  bays  and  lagoons  of  our 
western  coasts.  Along  the  shores  of  British  Columbia  and  Wash- 
ington the  Indians  hunt  them  in  canoes. 

General  habits. — These  great  dolphins  have  been  called  the 
"  wolves  of  the  sea  ",  the  hunters  and  killers  among  the  whales. 
While  their  food  consists  in  part  of  fish  and  seals  and  young  sea 
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lions  and  walruses,  it  also  includes  the  smaller  dolphins  and  por- 
poises, usually  swallowed  whole,  often  several  at  a  meal.  The  killers 
attack  and  kill  and  devour  not  only  the  white  whale  and  smaller 
whales  and  the  young  of  the  great  whales  but  also  the  largest  whales 
of  all,  biting  and  tearing  their  jaws,  striking  them  from  above  and 
below,  and  tearing  out  pieces  of  flesh  until  their  helpless  victims 
become  paralyzed  with  fear  and  pain  and  yield  without  resistance 
to  their  bloodthirsty  attacks.  Fortunately  they  are  not  so  numerous, 
nor  do  they  go  in  such  large  schools  as  the  porpoise  and  blackfish. 
They  are  rarely  taken  by  the  whalers  as  they  yield  comparatively 
little  oil,  but  Scammon  says  the  Makah  Indians  pursue  and  take 
them  about  Cape  Flattery  as  they  consider  their  flesh  and  fat  more 
luxurious  food  than  that  of  the  larger  balaenas  and  rorquals. 

ORCINUS  ATER  (Cope) 

Black  Killer  ;  Oeca 

Orca  ater  Cope,  Acad.  Nat.  Sci.  Phila.  Proc,  p.  22,  1869. 

Orchitis  orca  (Linnaeus)  of  Miller,  from  European  Seas.   U.  S.  Nat.  Mus.  Bull. 

128,  p.  511,  1924. 
[Delphinus]  orca  Linnaeus,  Syst.  Nat.,  ed.  10,  v.  1,  p.  77,  1758. 

Type  locality. — Northwest  coast. 

General  characters. — Size  smaller  than  in  rectipinna  with  lower,  more 
falcate  dorsal  fin,  less  white  on  lower  parts,  and  with  white  spot  or  stripe 
back  of  eye  and  brown  crescent  back  of  dorsal  fin  (pi.  50,  B) . 

Range. — Given  by  Cope  as  Oregon  to  the  Aleutian  Islands. 

GRAMPUS  GRISEUS    (Ctjvier) 

Common  Grampus 

Delphinus  griseus  Cuvier,  Ann.  Mus.  Hist.  Nat.,  Paris  19 :  14,  1812. 
Grampus  stearnsii  Dall,  1873,  from  Monterey  Bay,  Calif. 

Type  locality. — Brest,  coast  of  France. 

General  characters. — Scammon  says  the  average  length  of  the  grampus  may 
be  10  feet  and  that  it  has  a  rounded  muzzle  like  that  of  the  harbor  porpoise. 
In  the  high  and  narrow  dorsal  fin  it  resembles  the  black  killer,  Orcinus  ater, 
and  in  its  movements  in  the  water  it  also  resembles  that  species.  It  has  a 
small  number  of  teeth,  4  to  6  in  each  jaw,  and  varies  greatly  in  color  and 
markings,  some  being  almost  black  all  over  and  others  with  white  head  and 
anterior  part  of  body,  and  others  more  or  less  mottled  with  white  and  gray 
(pi.  50,  C). 

Measurements. — One  adult  female  from  the  Atlantic  coast :  Total  length 
given  as  about  12  feet  (True,  1889,  p.  126)  ;  length  of  pectoral  fin,  21  inches; 
height  of  dorsal  fin,  13  inches. 

Distribution. — A  species  or  group  of  species  so  little  known  that 
the  application  of  names  is  doubtful,  as  the  general  characters  are 
largely  drawn  from  observation  of  the  animals  at  sea.  Whether  one 
species  ranges  along  the  coasts  of  several  oceans  or  whether  two  or 
more  forms  occupy  the  western  coast  of  North  America  is  not  entirely 
settled.  Apparently  in  one  form  or  another  they  occupy  the  whole 
western  coast  of  the  United  States,  wandering  along  the  coasts  or 
in  the  bays  in  large  schools  or  occasionally  2  or  3  together,  or  more 
rarely  singly. 

Their  food  is  said  to  consist  of  fish  and  several  varieties  of  crusta- 
ceans.    They  are  extremely  wild  and  shy  and  rarely  taken. 
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B3S73M     (2);    B3864M;     B3862M;     B3863M 

Killers.  Grampus,  and  Porpoises. 


^'r>P7Ciflc  killer  (from  Scammon);  B,  black  killer  (from  Scammon);  C,  common  grampus  (from  Flower, 
;•  {••' °-  London);  D,  harbor  porpoise  (from  U.  S.  Nat.  Mus.,  Bull.  36);  E,  Dall's  porpoise  (from  U.  S. 
Nat.  Mus.,  Bull.  36). 
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Townsend's  Mole. 
Photographed  at  Carlton,  western  Oregon. 
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PHOCAENA  PHOCOENA   (Linnaeus) 

Harbor  Porpoise  ;   Bay  Porpoise 

[Delphinus]   phocoena  Linnaeus,   Syst.  Nat.,  ed.  10,  p.  77,  1758.     (Synonyms: 
Phocaena  communis  Lesson;  Phocaena  romerina  Gill). 

Type  locality. — Swedish  seas. 

General  characters. — Size  small,  less  than  6  feet  in  total  length ;  form  short 
and  thick  (pi.  50,  D)  ;  head  short;  dorsal  fin  small,  triangular,  and  about 
middle  of  back;  teeth  thin  and  flat,  in  two  from  San  Francisco  Bay,  Calif., 
26  above  and  24  below  and  21  above  and  24  below  (Scammon,  1874,  p.  95). 
Black  above,  paler,  gray  or  white  below,  sometimes  with  white  markings  on 
tail  and  pectorals. 

Measurements. — Of  male  from  Port  Townsend,  Wash.,  April  28,  1S'69  (Scam- 
mon) :  Total  length,  4  feet,  8  inches;  length  of  pectorals,  8  inches;  width  ot 
tail,  14  inches ;  height  of  dorsal  fin,  3^  inches ;  thickness  of  blubber,  1  inch. 

Distribution  and  habitat. — Inhabits  Atlantic  and  Pacific  coastal 
bays  and  harbors,  possibly  including  many  forms.  Noted  by  Scam- 
mon along  the  Pacific  coast  from  Mexico  to  Puget  Sound  and  in  the 
lower  waters  of  the  Columbia  Kiver,  in  Cathlamet  Bay,  and  off 
Astoria.  He  says  they  are  never  found  in  large  schools,  but  occa- 
sionally 6  or  8  may  be  seen  together,  appearing  at  the  surface  singly 
or  2  or  3  together.  They  make  a  quick  puff  and  quickly  disappear 
below  the  surface,  seeming  to  prefer  the  darkness  below  and  never 
making  playful  gambols  as  do  the  larger  porpoises  (Scammon,  1874, 
p.  97) . 

They  feed  upon  small  fish  and  are  occasionally  taken  in  nets 
hauled  by  the  fishermen.  The  Indians  frequently  shoot  or  capture 
them  in  the  sheltered  coastal  waters  and  regard  their  flesh  as  a  great 
delicacy. 

PHOCOENOIDES  DALLI    (True) 

Da ix  Porpoise;  Kud-ah'-tikh  of  the  Aleut  (W.  H.  D.) 

Pliocaena  clalli  True,  U.  S.  Natl.  Mus.  Proc.  8 :  95,  1885. 

Type. — Skull  from  Strait  west  of  Adak  Island,  Aleutian  Group,  Alaska. 

General  characters. — Size  small,  length  about  6  feet ;  dorsal  fin  moderately 
high  and  falcate;  head  sloping  (pi.  50,  E)  ;  lower  jaw  slightly  protruding;  true 
teeth  very  small,  23  above,  27  below,  alternating  with  a  secondary  set  of  gum 
teeth  or  hardened  serrations  of  the  gums  which  function  as  teeth.  Color  of 
upper  parts,  black  ;  lower  parts  and  lower  half  of  sides,  white. 

Measurements.— Total  length,  6  feet ;  height  of  dorsal  fin,  6  inches ;  length  of 
pectoral  fin,  8  inches. 

Distribution, — Coasts  of  Alaska  and  south  to  Santa  Cruz  Island, 
Calif. 

ORDER  INSECTIVORA:  INSECT-EATING  MAMMALS 

Family   TALPIDAE:    Moles 

SCAPANUS  TOWNSENDII   (Bachiian) 
Townsend's  Mole 
Scalops  townsendii  Bachman,  Jour.  Acad.  Nat.  Sci.  Phila.  8 :  58,  1839. 

Type  locality. — "  Banks  of  the  Columbia ",  probably  the  vicinity  of  Fort 
Vancouver,  Wash.  Type  specimen  not  known  to  exist,  but  a  cotype,  now  in  the 
Academy  of  Natural  Sciences,  Philadelphia,  was  collected  by  J.  K.  Townsend 
on  May  9,  1835. 

General  characters. — Largest  of  our  moles ;  form  compact  and  subcylindrical, 
tapering  to  the  elongated  naked-tipped  snout  in  front  and  to  small  nearly 
naked  tail  in  the  rear  (pi.  51)  ;  legs  greatly  reduced  and  invisible;  front  feet 
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large,  broad  and  armed  with  straight,  stout  nails;  hind  feet  relatively  small 
and  weak,  with  slender  claws;  teeth  44  in  total  number;  eyes  minute  and 
hidden  in  the  fur ;  ears  a  mere  auditory  opening  under  the  fur ;  fur  dense 
and  velvety  without  guard  hairs;  color  of  fur  at  surface  dark  plumbeous 
purple  or  almost  black,  with  a  metallic  luster  when  smoothed  down,  paler 
and  plumbeous  at  base. 

Measurements. — Average  of  7  adult  males  from  Humboldt  County,  Calif.: 
Total  length,  224  mm ;  tail,  41 ;  hind  foot,  26-27.  Adult  male  from  Fort  Van- 
couver, Wash. :  202 ;  41 ;  27 ;  weight  §V±  ounces.  Adult  female  from  Fort  Van- 
couver, Wash. :  215 ;  42  ;  26  ;  weight  4%  ounces. 

Distribution  and  habitat. — Extreme  northwestern  California, 
Oregon,  and  Washington  west  of  the  Cascades,  mainly  in  the  low 
country  and  open  valleys  (fig.  81). 

General  habits. — These  beautiful  big  furry  moles  are  abundant 
in  most  of  the  open  rich  valley  country  of  western  Oregon,  where 
their  presence  is  easily  recognized  by  the  ridged  runways  and  large 

black  mounds  of  earth. 
Occasionally  their  ridges 
and  mounds  are  found  in 
the  more  open  woods  but 
always  are  more  abun- 
dant and  conspicuous 
in  meadows,  fields,  and 
lawns.  The  animals  are 
rarely  seen  except  by  some 
prying  naturalist,  as  the}' 
spend  most  of  their  lives 
below  the  surface  of  the 
ground.  Unlike  the  east- 
ern moles,  however,  their 
minute  eyes  can  be  opened 
and  seem  to  be  functional, 
and  there  is  some  evidence 
that  the  moles  occasionally 
come  out  upon  the  surface  of  the  ground  at  night.  Occasionally 
one  is  seen  when  a  board  is  suddenly  lifted  from  the  ground,  or  a 
log  rolled  over,  but  most  of  their  active  lives  they  spend  under- 
ground, extending  long  tunnels  just  below  the  surface  in  search  of 
insect  food,  or  digging  deeper  burrows  a  foot  or  two  below  the 
surface,  and  from  these  burrows  pushing  out  the  loose  earth  in  the 
little  rough  mounds  so  familiar  to  all.  These  mounds  vary  from 
6  inches  to  2  feet  in  diameter,  and  4  inches  to  a  foot  in  height,  and 
are  easily  distinguished  from  those  of  the  pocket  gopher  by  the 
absence  of  any  trace  of  a  closed  doorway. 

The  mole  does  not  appear  at  the  surface  even  while  pushing  up  the 
earth  but  remains  safely  hidden  below,  and  when  through  with  one 
mound  leaves  the  terminal  part  of  the  burrow  closed  as  it  goes  on  to 
extend  the  tunnel  and  throw  out  the  next  mound  of  refuse  at  a  dis- 
tance of  2  to  6  feet  from  the  last.  Often  these  mounds  extend  in  an 
irregular  line  of  10  or  20  rods  across  a  field,  but  more  generally  they 
wind  about  and  crisscross  each  other  until  sometimes  the  surface  of 
the  ground  is  half  covered  with  the  black  earth  recently  brought  up 
from  below. 

Theo.  H.  Scheffer,  who  has  made  a  close  study  of  these  animals 
and  their  habits,  says  that  much  of  the  real  life  of  the  moles  is  lived 


Figure  81. — Range  of  three  forms  of  moles  in  Ore- 
gon:  1,  Scapanus  townsendii ;  2,  S.  latimanus  (Hia- 
tus; 3,  S.  I.  alpinus.     Type  localities  circled. 
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in  the  deeper  burrows,  while  the  hollow  ridges  near  the  surface  are 
mainly  feeding  runs  and  passageways,  sometimes  used  but  once  as 
the  animal  pushes  by  while  in  search  of  food.  Others  are  used 
regularly,  not  only  by  the  moles  but  by  many  small  rodents  that 
take  advantage  of  this  cover  to  penetrate  fields  and  gardens  and  feed 
upon  the  farmers  crops. 

Breeding  habits. — Scheffer  says  that  Townsend's  mole  mates  in 
February  and  that  the  young  are  born  in  the  latter  part  of  March, 
and  develop  with  astonishing  rapidity.  By  the  last  of  May  they 
are  scarcely  distinguishable  from  the  adults.  There  are  usually  3 
in  a  litter  of  young,  but  sometimes  only  2,  and  still  more  rarely  4. 
They  are  found  in  rudely  constructed  nests  of  grass  and  stubble, 
leaves,  and  rootlets  in  hollowed-out  chambers  along  the  runways. 
Apparently  there  is  but  one  litter  of  young  a  year,  as  the  well- 
protected  life  of  the  mole  insures  a  sufficient  abundance  of  individuals 
to  balance  the  food  supply.  Nearly  blind  as  they  are,  they  would 
never  be  so  shortsighted  as  to  exterminate  or  reduce  too  greatly  the 
abundance  of  the  insect  life  on  which  they  feed. 

Food  habits. — Moles  are  primarily  insectivorous.  According  to 
Scheffer,  Wight,  and  Moore,  they  subsist  mainly  upon  earthworms, 
ground-inhabiting  insects  and  insect  larvae,  spiders,  and  centipedes, 
and  occasionally  eat  a  small  amount  of  sprouting  grain  and  seeds, 
such  as  corn,  peas,  wheat,  and  oats.  In  captivity  they  ravenously 
eat  fresh  meat,  beefsteak,  birds,  fish,  or  almost  any  kind  of  meat, 
but  soon  starve  if  given  only  grain  and  roots  (Scheffer,  1922,  p.  11; 
Wight,  1928,  p.  31;  Moore,  1933,  p.  38). 

Their  activity  and  strength  are  astonishing  and  their  appetites 
almost  insatiable.  If  given  food  to  their  liking  they  will  eat  more 
than  their  own  weight  each  day,  and  without  abundance  of  food 
they  quickly  starve.  They  drink  freely  and  soon  die  if  deprived  of 
water. 

Economic  status. — While  the  food  habits  of  these  moles  show  them 
to  be  almost  wholly  beneficial  to  man,  they  are  often  the  uninten- 
tional cause  of  great  annoyance  by  scattering  their  mounds  of  earth 
over  the  surface  of  the  ground,  in  fields  and  meadows  and  golf  links 
and  on  well-kept  lawns.  They  also  loosen  up  the  surface  of  the 
ground  with  numerous  burrows  that  allow  the  soil  to  dry  out  and 
in  midsummer  to  kill  or  injure  the  grass  and  growing  crops,  and 
also  afford  cover  to  rodents  that  come  in  to  feed  upon  the  crops. 
Fortunately,  however,  their  beautiful  velvety  fur  has  a  value  suffi- 
cient to  make  their  trapping  profitable  where  they  are  abundant, 
and  thus  lead  to  control  of  any  overabundance  of  the  species. 

SCAPANUS  LATIMANUS  DILATUS  True 

Klamath    Mole 

Scapanus  dilatus  True,  U.  S.  Natl.  Mus.  Proc.  17 :  242,  1894. 
Scapanus  truei  Merriam,  Biol.  Soc.  Wash.  Proe.  2 :  102,  1897.    Type  from  Lake 
City,  Modoc  County,  Calif. 

Type. — Collected  at  Fort  Klamath,  Klamath  County,  Oreg.,  by  Charles  E. 
Bendire  in  1883. 

General  characters. — Size  smaller  and  colors  paler  than  in  townsendi;  larger 
than  orarius,  with  heavier  feet  and  claws  and  more  hairy  feet  and  tails.  Fur 
very  soft  and  silky,  colors  pale  silvery  drab  or  brassy  brown,  the  underfur  pale 
plumbeous   or   maltese.    Compared   with   typical   Scapanus    latimarms,   which 
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reaches  north  to  Beswiek,  Calif.,  and  may  come  into  the  southern  edge  of 
Oregon,  it  is  slightly  smaller  and  much  paler. 

Measurements. — Two  adult  males  from  McCloud,  Calif.,  measure :  Total  length, 
178  and  170  mm;  tail,  36  and  32;  foot,  21  and  21.  One  adult  male  from  Fre- 
mont, Oreg.,  measures  166 ;  31 ;  22.  Weight  of  male  83  g,  of  female  78  g 
(Grinnell,  Dixon,  and  Linsdale,  1930,  p.  446). 

Distribution. — South-central  Oregon,  northeastern  part  of  Cali- 
fornia, and  adjacent  parts  of  Nevada,  in  Transition  and  Upper 
Sonoran  Zones  (fig.  81).  They  are  found  generally  in  the  mellow 
soil  of  the  open  valley  country  of  this  semiarid  region  but  do  not 
extend  into  the  real  desert  country. 

General  habits. — In  the  Klamath  section  mole  ridges  are  occasion- 
ally found  near  the  edges  of  the  meadowlands,  and  even  in  the  yellow 
pine  timbered  bottoms  along  the  shores  of  Upper  Klamath  Lake.  In 
1896  Preble  found  fresh  ridges  near  Lost  River  and  at  Fort  Klamath 
the  ridges  were  seen  in  the  sandy  flats.  In  1897  they  were  found 
common  on  the  Applegate  ranch  in  Swan  Lake  Valley,  a  few7  around 
Christmas  Lake,  and  on  sandy  ridges  35  miles  farther  north.  At  Fre- 
mont in  1914  Luther  J.  Goldman  reported  them  as  not  common,  but  1 
specimen  was  secured  from  a  fresh  burrow  at  the  edge  of  the  foot- 
hills, where  it  was  throwing  up  little  heaps  of  earth.  Another  was 
obtained  by  Stanley  G.  Jewett  at  Fort  Rock,  near  there,  in  1923. 
Near  Ashland,  in  the  Rogue  River  Valley,  in  1914,  Goldman  caught 
1  in  a  wet  place  near  the  valley  bottom,  and  2  others  in  pocket-gopher 
burrows  on  dry  ground. 

In  habits  there  seems  to  be  little  difference  between  the  different 
species  of  moles  in  this  western  group,  except  as  the  type  of  country 
varies,  and  with  it  the  animal's  relations  to  various  soil  and  food 
conditions.  Mole  hills  are  generally  found  on  heavy,  moist  land, 
while  on  mellow-soil  land  the  ridges  are  generally  all  there  is  to 
indicate  the  presence  of  the  little  burrowers.  In  many  if  not  most 
of  the  localities  this  subspecies  is  found  occupying  light  or  sandy  soil. 

SCAPANUS  LATIMANUS  ALPINUS  Merriam 
Mazama  Mole 

Scapanus  alpinus  Merriam,  Biol.  Soc.  Wash.  Proc.  2 :  102,  1897. 

Type. — Collected  at  Crater  Lake,  Mount  Mazama,  Oreg.,  August  18,  1896, 
by  Vernon  Bailey. 

General  characters. — About  the  size  of  large  specimens  of  latimanus  but  much 
paler  in  coloration,  indistinguishable  in  color  from  dilatus,  but  larger  and  with 
relatively  long  and  narrow  skull.  Color  of  type  specimen  in  worn  pelage,  drab 
gray  with  a  slight  huffy  or  brassy  tinge  along  the  back  and  on  the  throat. 

Measurements. — The  type  and  only  known  specimen,  an  adult  male,  measured : 
Total  length,  188  mm ;  tail,  38 ;  foot,  24.5. 

Distribution  and  habitat. — The  type  and  only  known  specimen  was 
collected  on  August  18,  1896,  on  the  south  slope  of  Mount  Mazama 
at  an  altitude  of  7,000  feet,  and  a  few  hundred  feet  below  the  present 
site  of  the  hotel  at  the  rim  of  Crater  Lake  (fig.  81).  On  this  steep 
warm  slope  of  half  barren  pumice  sand  the  mole  runways  were  fairly 
common  at  the  time  the  type  specimen  was  taken,  but  no  general 
distribution  could  be  more  than  assumed  from  this  one  locality.  Mole 
ridges  were  common  on  the  pumice  slopes  north  of  Crater  Lake, 
and  Preble  found  burrows  a  few  miles  west  of  the  summit  on  the 
Medford   road.     Others   were    found    around   Mount   McLoughlin 
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(Pitt),  but  without  specimens  they  throw  little  light  on  the  range 
of  the  subspecies. 

General  habits. — The  type  specimen  was  caught  in  a.  trap  set  in  a 
shallow  burrow  where  a  pocket  gopher  had  been  caught  the  day 
before,  but  in  the  loose  soil  of  the  mountain  slope  it  was  not  always 
possible  to  distinguish  between  the  mole  and  the  pocket-gopher 
burrows.    Both  species  apparently  used  the  same  tunnels. 

SCAPANUS  ORARIUS  ORARIUS  True 
Coast  Mole 

Scapanus  orarius  True,  U.  S.  Natl.  Mus.  Proc.  19:  53,  1896. 

Type. — Collected  at  Shoalwater  Bay,  Pacific  County,  Wash.,  August  30,  1855, 
by  J.  G.  Cooper. 

General  characters. — Size  medium,  much  smaller  than  in  townsendii;  form 
slenderer,  with  relatively  as  small  or  actually  smaller  and  slenderer  front  and 
hind  feet,  tail,  snout,  and  feet  almost  naked;  fur  shorter  and  finer  than  in 
tmvnsendii  and  of  almost  the  same  shade  of  color,  purplish  black  at  the  surface 
and  plumbeous  underneath.  Skulls  strikingly  different  in  size  but  very  similar 
in  general  characters. 

Measurements. — Average  of  three  adult  males  from  Eureka,  Humboldt  County, 
Calif.:  Total  length,  167  (163-175)  mm;  tail,  33.7  (31-35)  ;  foot,  20.7  (20-22). 
Adult  male  from  Puyallup,  Wash. :  160 ;  36  ;  21.  Weight  2  ounces.  Adult  female 
from  Puyallup,  Wash. :  15.7 ;  37  ;  21.     Weight  1  15/16  ounces. 

Distribution  and  habitat. — Humid  coast  section  of  northwestern 
California,  western  Oregon  and  Washington,  entirely  west  of  the 
Cascades  (fig.  82).  The 
range  overlaps  that  of  the 
large  Townsend's  mole  al- 
most completely,  and  both 
are  taken  on  the  same 
ground,  but  the  small  form 
is  usually  much  less  com- 
mon than  the  large  one. 

General  habits. — So  far 
as  known  the  habits  of  the 
coast  mole  seem  not  to 
differ  from  those  of  other 
moles  of  the  genus  Scap- 
anus. Economically  these 
moles  are  of  importance 
mainly  in  the  destruction 
of  ground-dwelling  worms 
and  insect  larvae.  Their 
small  ridges  and  mounds  are  of  little  consequence  in  cultivated 
ground,  and  their  small  size  prevents  any  important  fur  value  attach- 
ing to  their  skins. 

SCAPANUS  ORARIUS  SCHEFFERI  Jackson 
Scheffer's  Mole 

Scapanus  orarius  sohefferi  Jackson,  North  Amer.  Fauna  No.  38,  p.  63,  1915. 

Type.— Collected  at  Walla  Walla,  Wash.,  August  8,  1914,  by  Theo.  H.  Scheffer. 

General  characters. — Slightly  larger  and  with  heavier  feet  and  claws  than 

in   typical   orarius;   skull    relatively   shorter   and   wider ;    colors   paler,    more 

7209"— 36 23 


Figure  82. — Range  of  the  two  smaller  moles  in  Ore- 
gon :  1,  ticapunus  orarius  orarius;  2,  tf.  o.  scliefferi. 
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coppery  brown  in  typical  specimens,  but  grading  westward  into  the  purplish 
black  of  orarius.  Specimens  from  the  west  base  of  the  Cascades  could  be  re- 
ferred to  orarius  on  color  alone,  but  they  show  a  slight  increase  in  size  over 
the  strictly  coast  form.  Two  specimens  from  the  top  of  the  Cascade  Range 
at  the  north  base  of  Three  Sisters  Peaks  are  cleaidy  referable  to  this  form, 
but  others  from  McKenzie  Bridge  and  Vida  are  apparently  nearer  to  orarius. 
Measurements. — Type  specimen,  adult  male :  Total  length,  170  mm ;  tail,  35 ; 
foot,  23.  Adult  male  topotype:  165;  34;  23.  Weight  2%  ounces.  Adult  female 
topotype :  163 ;  35 ;  22.    Weight :  2  ounces. 

Distribution  and  habitat. — From  the  Blue  Mountains  and  Cascades 
of  northern  Oregon  through  central  Washington  to  extreme  south- 
western British  Columbia,  mainly  in  Transition  Zone,  except  at  the 
type  locality  and  some  places  along  the  Columbia  near  The  Dalles 
that  are  in  Upper  Sonoran  (fig.  82).  They  are  absent  from  the 
really  arid  sagebrush  soil  but  keep  to  the  moist  valleys  or  the  more 
humid  plateau  tops. 

On  top  of  the  Cascades  at  the  north  base  of  the  Three  Sisters 
Peaks  two  of  these  little  silvery  moles  were  caught  at  5,000  and 
5,500  feet  at  the  lower  edge  of  Canadian  Zone,  and  a  few  other  run- 
ways were  seen  lower  down  on  the  slope.  At  the  east  base  of  the 
range  near  the  town  of  Sisters  their  ridges  were  often  seen  in  the 
open  yellow  pine  forest  and  near  the  moist  banks  of  irrigation  ditches. 
In  the  Blue  Mountains  country  near  Prineville  Jewett  secured  a 
specimen  that  was  drowned  out  of  its  burrow  in  an  irrigated  alfalfa 
field,  and  he  caught  two  more  along  the  banks  of  Ochoco  Creek  about 
6  miles  above  Howrard.  Specimens  have  been  collected  at  Cornu- 
copia, Halfwaj^,  and  near  Baker,  and  unmistakable  mole  signs  have 
been  noted  near  Meacham  and  Palmer. 

General  habits. — So  far  as  at  present  known  the  habits  of  this 
pale  form  of  the  little  coast  mole  are  not  different  from  those  of  its 
dark  western  relative,  unless  in  the  generally  more  sandy  and  mellow 
soil  of  the  semiarid  region  it  more  rarely  makes  mounds,  and  its  long 
ropelike  ridges  over  the  surface  of  the  ground  are  generally  more 
conspicuous.  Like  the  other  moles  they  live  underground,  where 
they  find  abundance  of  small  life  to  supply  their  ravenous  appetites. 
Too  small  to  have  any  fur  value  or  to  disturb  noticeably  the  green 
turf  of  lawn  or  meadow,  they  are  little  noticed,  and  while  of  no 
great  economic  importance  they  are  mainly  beneficial. 

NEUROTRICHUS  GIBBSII  GIBBSII    (Baied) 
Gibbs's  Mole 

Urc-trichus  gibbsii  Baird,  Mamm.  North  Amer.,  p.  76,  1857. 

Type. — Collected  at  White  River  Pass,  north  of  Mount  Rainier,  Wash.,  by 
George  Gibbs,  July  15,  1854. 

General  characters. — Size  small,  nose  long  and  pointed,  naked  only  at  tip; 
tail  moderately  long  and  thickened  in  middle,  bristly  haired ;  legs  short  and  feet 
moderately  stout;  eyes  and  ears  minute  and  generally  invisible;  skull  slender 
and  shrewlike  in  appearance ;  teeth  36  in  total  number ;  fur  dense  and  velvety, 
flecked  with  short,  shiny  hairs ;  color  blackish  all  over,  with  purple  iridescence. 

Measurements. — Adult  male  from  type  region:  Total  length,  115  mm;  tail, 
44 ;  foot,  16.5.  Apparently  no  sexual  difference  in  size.  Weight  of  largest  male 
12  g  (Grinnell,  Dixon,  and  Linsdale,  1930,  p.  4^2). 

Distribution  and  habitat. — Northwestern  California  to  southwest- 
ern British  Columbia  and  west  of  the  Cascades  in  Oregon  and  Wash- 
ington (fig.  83).     In  the  Fort  Klamath  section  they  cross  over  to  the 
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east  side  of  the  Cascades,  but  generally  they  belong  to  the  humid 
coastal  slope  or  "  web-foot "  country,  in  mainly  Transition  Zone. 
They  are  generally  found  in  swampy  places,  marshes,  meadows,  or 
sometimes  under  logs  in  the  dry  woods. 

General  habits. — These  tiny  moles  are  apparently  shrewlike  in 
habits,  living  partly  underground  in  their  own  little  tunnels  but 
also  pushing  about  under  the  leaves  and  grass  on  the  surface  of  the 
ground,  or  through  the  soft  mold  of  old  decaying  logs.  Occasionally 
they  are  caught  in  mousetraps  set  in  runways  of  meadow  mice  and 
other  ground-living  rodents  and  shrews,  indicating  a  life  lived  partly 
on  the  surface  of  the  ground.  Their  small  eyes  are  probably  of  some 
service  in  their  quest  for  insect  food,  and  the  long  flexible  nose  is 
well  fitted  for  detecting 
food  under  cover  of  the 
soft  earth  where  they 
hunt. 

Food  habits. — The  na- 
ture of  their  food  can  be 
guessed  from  the  highly 
specialized  insectivore 
teeth  and  from  the  finely 
masticated  remains  of 
worms  and  various  insects 
found  in  the  stomachs  of 
those  collected  for  speci- 
mens. 

At  Crater  Lake,  Preble 
caught  one  in  a  mousetrap 
baited  withf  resh  meat  and 
set  in  a  hollowed-out  place  under  an  old  log.  At  Fort  Klamath 
he  caught  four  in  a  patch  of  willows  and  alders  on  the  bank  of  Wood 
River  by  baiting  his  traps  with  bacon.  They  were  evidently  attracted 
from  their  burrows  by  the  odor  of  the  bait. 

Economic  status. — Like  the  shrews  these  little  moles  are  entirely 
harmless,  and  may  even  be  highly  beneficial  from  their  help  in  control- 
ling the  abundance  of  ground  and  underground  insects  and  other 
small  life. 

Family    SORICIDAE:    Shrews 

SOREX  PALUSTRIS  NAVIGATOR  (Baikd) 

Rocky  Mountain  Water  Shrew 


Figure    83. 


Range    of    Gibbs's    mole,    Neurotrichus 
gibbsii  gibbsii,  in  Oregon. 


Neosorex  navigator  Baird,  Mamm.  North  Amer.,  p.  11,  1857. 

Type. — Collected  at  Yakima  River,  Cascade  Mountains,  Wash.,  by  J.  G. 
Cooper,  August  31,  1853. 

General  characters. — Size  large,  tail  about  as  long  as  head  and  body;  feet 
large ;  sides  of  feet  and  toes  heavily  fringed  with  silvery  bristles  for  swimming ; 
nose  long  and  pointed ;  eyes  minute ;  ears  short  and  wide  and  almost  con- 
cealed in  fur;  body  covered  with  dense,  soft,  velvety  fur;  feet  and  tail  thinly 
haired.  Color :  Above  blackish  or  plumbeous,  finely  flecked  with  hoary ;  below 
light  gray  or  whitish  over  plumbeous  underfill' ;  feet  plumbeous  gray  with 
silvery  margins ;  tail  blackish  above,  whitish  below. 

Measurements. — Adult  male  from  Mount  Rainier:  Total  length,  152  mm;  tail, 
78;  foot,  19.  Weight  of  12  males  8.3  to  15  g  (Grinnell,  Dixon,  and  Linsdale, 
2930,  p.  452). 
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Distribution  and  habitat. — Mountains  of  Oregon  as  well  as  the 
whole  Cascade  and  Sierra  Nevada  and  Rocky  Mountain  systems  of 
North  America  from  Alaska  to  central  Arizona,  generally  in 
Canadian  Zone,  or  along  streams  of  cold  water  just  below  the  zone 
(%•  84). 

General  habits. — These  beautiful  large  long-tailed  shrews  are  more 
than  any  other  of  our  North  American  species  adapted  to  aquatic 
life  and  are  almost  invariably  found  along  the  margins  of  small 
streams,  springs,  or  ponds.  They  live  in  holes  in  banks,  under  logs, 
or  under  any  cover  where  it  is  moist  and  cool  and  convenient  to  the 
water,  from  which  their  food  is  largely  obtained.  With  the  large 
bristle-margined  feet  and  toes  they  can  fairly  run  over  the  top  of  the 
water  or  dive  and  swim  with  great  speed  and  skill,  while  their 
velvety  fur  is  as  waterproof  as  the  feathers  of  a  diving  duck.  At  the 
edge  of  a  little  clear  cold  mountain  lake  near  the  north  base  of  the 

Three  Sisters  Peaks  one  of 
these  little  animals  was 
seen  as  it  ran  under  an  old 
log  near  the  water.  The 
log  was  rolled  over  and 
the  shrew  was  caught  in 
the  hands,  to  which  act  it 
showed  vigorous  and  fu- 
tile objection  by  trying  to 
bite.  To  facilitate  further 
observations  a  thread  was 
looped  around  one  leg  and 
the  shrew  was  let  go  in  the 
edge  of  the  lake.  At  first 
it  puffed  its  fur  and  sat 
on  top  of  the  water  like  a 
duck  while  it  tried  to  bite 
the  thread  from  its  leg.  Soon  abandoning  this  endeavor,  it  swam 
along  the  surface  to  a  log  and  climbed  on  it,  shook  itself  dry,  ran 
along  a  little  way  and  dived  into  the  water  again,  darting  about  un- 
der and  over  submerged  logs  and  sticks  as  rapidly  and  gracefully  as 
a  fish.  In  fact,  from  its  motions  and  the  shining  layer  of  air  which 
clung  to  the  surface  of  the  fur  it  strongly  resembled  a  silvery  fish. 
The  otter  had  always  seemed  the  most  graceful  and  skillful  aquatic 
mammal,  but  this  tiny  creature  surpassed  any  4-f  ooted  creature  of  the 
writer's  acquaintance  in  its  relative  speed  and  skill  in  the  water. 

The  fact  that  these  shrews  are  not  often  seen  except  when  col- 
lected for  specimens  in  traps  set  along  the  water's  edge  is  due  in 
part  to  their  being  largely  nocturnal  in  habits  and  partly  to  the 
observer's  failure  to  recognize  them  in  the  water.  They  are  not 
uncommon  in  suitable  country  as  shown  by  good  series  of  specimens 
from  numerous  localities  over  the  State. 

Breeding  habits. — Data  on  this  subject  are  meager.  One  female 
collected  at  the  north  base  of  Three  Sisters  Peaks  on  July  17, 
1914,  contained  7  very  small  embryos.  There  are  other  records  of 
5  and  6  embryos  at  varying  seasons  during  the  summer.  The  regular 
number  of  mammae  is  6,  2  pairs  of  inguinal  and  1  pair  of  abdominal. 


Figukb  84. — Range  of  the  water  shrew,  Nepsorex  pa 
lustris  navigator,  in  Oregon. 
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Food  habits. — The  stomachs  of  these  water  shrews  generally  con- 
tain finely  chewed  remains  of  insects  and  other  forms  of  small  animal 
life,  but  in  many  examined  in  the  field  no  trace  of  fish  scales  or 
bones  could  be  detected.  They  often  contain  bits  of  fresh  meat  or 
bacon  used  as  trap  bait  and  many  are  caught  in  mousetraps  baited 
with  rolled  oats.  This  may  have  been  in  part  accidental  or  in 
pursuit  of  insects  or  slugs  attracted  by  the  bait,  for  there  seems  to 
be  no  record  of  any  oatmeal  found  in  their  stomachs.  Occasionally 
a  meadow  mouse  in  a  trap  at  the  water's  edge  is  found  half  eaten 
by  one  of  these  large  shrews. 

They  have  been  accused  of  eating  salmon  eggs  and  small  fish,  but 
apparently  none  of  these  charges  has  been  proved  by  actual  exam- 
ination of  stomach  contents. 

SOKEX  BENDIRII  BENDIRII   (Merriam) 
Bendirk's  Shrew 
Atophyrax  bendirii  Merriam,  Linn.  Soc.  N.  Y.  Trans.  2:  217,  1884. 

Type. — Collected  at  Williamson  River,  18  miles  southeast  of  Fort  Klamath, 
Oreg.,  August  1,  1882,  by  Charles  E.  Bendire. 

General  characters. — Size  large,  tail  long,  feet  large  and  but  slightly  fringed 
or  bristle-margined;  nose  long  and  pointed;  eyes  minute;  ears  mainly  con- 
cealed in  fur;  fur  dense  and  velvety  over  whole  of  body;  feet  and  tail  thinly 
haired.  Blackish  or  sooty  brown  all  over,  slightly  paler  below,  summer  pelage 
more  brownish ;  feet  grayish  brown ;  tail  brownish  black  all  around. 

Measurements. — Adult  male  from  Fort  Klamath :  Total  length,  155  mm ;  tail, 
71 ;  foot,  20.     One  taken  at  Puyallup  by  Scheffer  weighed  12  g. 

Distribution  and  habitat. — The  Klamath  section  of  Oregon,  a  nar- 
row strip  of  the  coast  of  western  California,  and  the  Cascade  section 
of  Washington  and  southwestern  British  Columbia  (fig.  85).  There 
are  specimens  in  the  Bio- 
logical Survey  collection 
from  Williamson  River, 
Fort  Klamath,,  and  Pros- 
pect, and  two  in  the  Ga- 
brielson  collection  from 
Rustler  Peak  and  Camp 
76,  on  the  Crater  National 
Forest  north  and  west 
of  Mount  McLoughlin. 
All  of  the  localities  are  in 
Transition  Zone. 

These  large  dark  shrews 
are  probably  no  better 
adapted  to  aquatic  life 
than  are  most  other 
shrews,  although  all  seem 
to  be  good  swimmers  and 
not  afraid  of  the  water.  They  are  generally  found  in  low,  moist,  or 
muddy  places  where  they  live  under  old  logs  or  such  cover  as  is 
available,  often  in  the  shade  of  deep  forests  but  also  along  the  edges 
of  low,  open  ground.  They  are  mud  shrews  rather  than  water  shrews 
and  probably  find  an  abundance  of  food  in  the  black  ooze  of  moist 
ground. 

Of  their  actual  habits  nothing  is  known  beyond  what  is  shown  by 
the  specimens  secured  by  collectors  from  small  traps  set  in  suitable 


Figure  85. — Range  of  Bendire's  and  Palmer's  shrews 
in  Oregon:  1,  Sorex  bendirii  bendirii;  2,  S.  b. 
palmeri.     Type  localities  circled. 
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places,  and  the  contents  of  a  few  stomachs  examined.  So  far  as 
shown  their  food  consists  of  insects,  snails,  and  other  forms  of  small 
animal  life. 

SOREX  BENDIRII  PALMERI  Merkiam 

Palmer's  Shrew 

Sorex    (Atophyrax)    bendirii   palmeri   Merriam,    North   Amer.    Fauna   No.    10, 
p.  97,  1895. 

Type.— Collected  at  Astoria,  Oreg.,  by  T.  S.  Palmer,  July  29,  18S9. 

General  characters. — Size  largest  of  Oregon  shrews,  slightly  larger  and  darker 
than  bendirii;  skull  conspicuously  larger  and  heavier.  Color :  Upper  parts  black 
or  blackish,  lower  parts  scarcely  if  at  all  lighter ;  feet  dark  brown ;  tail  blackish 
all  round. 

Measurements. — Adult  male,  type :  Total  length,  165  mm ;  tail,  73 ;  foot,  20.5. 

Distribution  and  habitat. — The  coast  region  and  low  country  west 
of  the  Cascades  of  Oregon  and  the  extreme  northwest  corner  of 
California,  in  the  coast  and  valley  country  west  of  the  Cascades, 
except  the  upper  Rogue  River  Valley  (fig.  85).  A  Transition  Zone 
species  of  the  most  humid  part  of  the  State. 

General  habits. — In  the  humid  region  where  these  shrews  live  they 
may  be  found  under  logs  in  the  dense  forest,  in  muddy  places  around 
springs,  under  stream  banks,  in  thickets  of  alder,  or  in  tall  grass 
wherever  there  is  cover  and  food.  Near  Eugene  they  were  caught 
under  logs  and  in  Microtm  runways  in  tall  grass,  on  the  side  of 
Spencer  Butte  and  at  McKenzie  Bridge  in  the  heavy  forest,  often  at 
a  distance  from  any  water.  At  Oregon  City  Streator  caught  one 
near  a  spring  and  at  Astoria  A.  K.  Fisher  took  one  in  thick  vegeta- 
tion on  the  bank  of  a  stream.  Near  the  top  of  Chintimini  Mountain 
one  ran  down  the  trail  ahead  of  the  writer  but  escaped  into  a  burrow 
before  it  could  be  caught.  They  are  rarely  seen  except  when  taken 
in  traps,  and  practically  nothing  is  known  of  their  habits. 

SOREX  TROWBRIDGII  TROWBRIDGII  Baibd 
Trowbridge's    Shrew 

Sorex  troicbridgii  Baird,  Mamm.  North  Amer.,  p.  13,  1857. 

Type. — Collected  at  Astoria,  Clatsop  County,  Oreg.,  received  from  W.  P. 
Trowbridge;  without  date  but  entered  in  museum  catalog  July  1855.  Cotype 
collected  June  10,  1855,  by  James  Wayne. 

General  characters. — Size  medium,  tail  long,  nearly  as  long  as  head  and  body ; 
feet  small  and  slender,  not  conspicuously  fringed ;  nose  long  and  pointed ;  eyes 
minute ;  ears  not  wholly  concealed ;  fur  soft  and  fine  over  whole  body ;  feet  and 
tail  very  thinly  haired.  Color:  In  winter  pelage  dull  blackish  or  sooty  plumbe- 
ous all  over  body,  but  slightly  paler  below ;  in  summer  pelage  more  brownish ; 
feet  pale ;  tail  dark  brown  above  and  whitish  below. 

Measurements. — Adult  female  from  type  locality :  Total  length,  130  mm ;  tail, 
59 ;  foot,  14.     Another,  115  ;  56 ;  13. 

Distribution  and  habitat. — West  of  the  Cascades  from  southwest- 
ern British  Columbia  to  northwestern  California,  covering  practi- 
cally all  of  Oregon  west  of  the  Cascades  (fig.  86).  They  are  most 
abundant  in  the  low-timbered  country  of  humid  Transition  Zone, 
where  they  are  often  caught  in  considerable  numbers. 

At  the  type  locality  T.  S.  Palmer  caught  three  specimens  in  July 
1889,  in  a  grassy  spot  under  overhanging  alders  near  the  beach,  and 
back  in  the  spruce  woods  under  fallen  logs.     They  were  much  less 
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common  than  the  brown  bairdi,  with  which  they  were  associated.  In 
1897  A.  K.  Fisher  trapped  for  them  at  the  type  locality  and  caught 
one  at  the  entrance  of  a  small  hole  near  a  stream. 

At  Vida  and  McKenzie  Bridge  the  writer  found  them  one  of  the 
commonest  small  mammals  in  the  woods,  obtaining  sometimes  a 
dozen  specimens  in  a  line  of  small  traps  set  under  logs  and  banks,  or 
around  old  stumps  and 
roots  of  trees.  They 
seemed  to  be  attracted  by 
the  rolled  oats  used  as  bait 
for  meadow  mice  and 
other  rodents,  but  many 
of  the  traps  were  baited 
also  with  bits  of  fresh 
meat. 

On  Mount  Hood,  Cant- 
well  collected  several  spec- 
mens  at  1,500  feet  altitude 
in  the  dry  forest  above 
the  lava  beds.  One  found 
under  a  flake  of  bark  was 
caught  in  his  hands,  but 
it  put  up  a  lively  fight 
with  much  squealing  and 
finally  squirmed  out  and  escaped  as  if  by  magic.  The  strength  of 
the  little  creature  was  surprising.  At  Philomath,  Cantwell  took 
several  specimens  on  hillsides  in  heavy  timber  but  did  not  find  them 
on  the  lowlands. 


Figure  86. — Range  of  Trowbridge's  and  Yosemite 
shrews  in  Oregon  :  1,  Sorex  trowbridgii  trowbridgii; 
2,  8.  t.  mariposae.     Type  locality  circled. 


SOREX  TROWBRIDGII  MARIPOSAE  Grinneix 
Yosemite  Shrew 
Sorex  montereyensis  mariposae  Grinnell,  Calif.  Univ.  Pubs.,  Zool.  10 :  189,  1913. 

Type. — Collected  in  Yosemite  Valley,  at  4,000  feet  altitude,  Mariposa  County, 
Calif.,  May  27,  1911,  by  H.  W.  Grinnell. 

General  characters. — Size  medium,  sligbtly  smaller  than  typical  trowbridgii, 
with  paler  more  grayish  coloration.  Upper  parts  of  adults  sooty  or  dark 
brownish  gray,  lower  parts  distinctly  paler,  or  silvery  gray ;  feet  pale,  tail 
long,  sharply  bicolor.     Summer  and  immature  specimens  decidedly  brown. 

Measurements. — Type  specimen,  adult  female  from  Yosemite:  Total  length, 
121  mm  ;  tail,  51 ;  foot,  14.     Adult  male  topotype :  120 ;  53  ;  15. 

Distribution  and  habitat. — Extreme  south-central  Oregon  and 
south  through  the  Sierra  Nevadas  to  Kaweah  River  and  through  the 
inner  Coast  Ranges  to  Mendocino  County,  Calif,  (fig.  86).  There  are 
Oregon  specimens  from  Swan  Lake  Valley,  Klamath  County ;  Lake- 
view,  Lake  County;  and  Beswick,  just  below  the  Oregon  line  in 
California.  All  of  these  are  from  Transition  Zone  localities,  and  the 
whole  range  of  the  subspecies  seems  to  be  largely  in  this  zone. 

At  Swan  Lake  Valley,  just  over  the  ridge  east  of  Klamath  Falls, 
in  June  1889,  two  of  these  little  long-tailed  dark-colored  shrews  were 
taken  on  the  bank  of  the  little  spring  brook  that  comes  out  above 
the  ranch,  and  Elmer  Applegate  told  the  writer  that  he  had  often 
caught  them  in  the  irrigated  meadow  below.  This  seems  to  be  the 
only  Oregon  note  on  the  species,  but  farther  south  specimens  have 
been  collected  along  streams,  in  meadows,  and  in  various  locations 
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in  the  forests.  Some  are  caught  in  traps  baited  with  fresh  meat,  and 
others  in  traps  baited  with  rolled  oats  into  which  they  may  have 
blundered  in  following  runways  of  meadow  mice. 

SOIIEX  OBSCURUS  OBSCURUS  Mebbiam 
Dusky  Shrew 


Sorex  obscurus  Merriam,  North  Amer.  Fauna  No.  10,  p.  72,  1895. 

Type — Collected  at  Timber  Creek,  Lernlii  Mountains,  Lemhi  County,  Idaho, 
August  26,  1900,  by  Vernon  Bailey  and  B.  H.  Dutcher. 

General  characters. — Size  small,  tail  less  than  length  of  head  and  body ; 
nose  long  and  pointed;  eyes  minute,  ears  mainly  hidden  iu  the  fur;  feet  slender 
and  not  noticeably  fringed ;  fur  over  body  in  summer  short  and  rather  harsh, 
iu  winter  long  and  lax ;  feet  and  tail  thinly  haired.  Color :  In  summer  pelage 
dull  tobacco  brown  over  upper  parts,  lower  parts  buffy  gray ;  in  winter  darker 
above  and  more  silvery  below. 

Measurements. — Average  typical  specimen:  Total  length,  110  mm;  tail,  47; 
foot,  13.     Type :  111 ;  46  ;  13. 

Distribution  and  habitat. — From  a  wide  range  extending  from 
central  Alaska  through  the  Rocky  Mountains  to  central  New  Mexico 
this  little  brown  shrew  comes  into  the  Blue  Mountains  of  north- 
eastern    Oregon,     where 


specimens  have  been  taken 
at  WallowaLake,Wallowa 
Mountains,  and  Anthony 
(fig.  87).  Generally  a 
Canadian  Zone  species,  it 
sometimes  comes  down 
along  cold  mountain 
streams  to  lower  levels. 

General  habits. — These 
little  brown,  long-nosed, 
soft-furred  animals  are 
generally  common  in  wet, 
grassy  places  along 
streams  or  under  the  cover 
of  logs,  rocks,  bushes,  and 
leaves  in  the  dry  forest  of 
the  mountains.  They  keep 
well  under  cover  and  are  rarely  seen,  but  occasionally  one  crosses  a 
trail  or  some  open  spot  and  gives  the  observer  a  glimpse  of  its  tiny 
form  or  pokes  its  long  flexible  snout  out  of  a  burrow  and  waves  it 
rapidly  about  in  an  inquiring  way  as  if  depending  more  on  scent 
and  feeling  than  on  eyesight.  In  the  mellow  woods  earth  around 
and  under  old  logs  their  tiny  burrows  often  honeycomb  the  ground, 
or  a  network  of  tiny  runways  may  be  found  between  the  soft  cover 
of  fallen  grass  and  leaves  and  the  surface  of  the  ground.  Most  of 
these  seem  to  be  mere  plowings  for  food  and  not  regularly  used  as 
are  the  runways  of  rodents,  but  the  shrews  are  great  wanderers  and 
are  frequently  caught  in  traps  set  across  the  runways  of  meadow 
mice,  or  in  small  burrows  of  other  rodents.  In  winter  their  lines 
of  tiny  tracks  are  often  seen  over  the  soft  snow,  usually  ending  in 
little  burrows  where  they  readily  return  to  the  surface  of  the  ground. 


Figure  87. — Range  of  four  shrews  in  Oregon:  1,  So- 
rcx  obscurus  obscurus ;  2,  8.  o.  bairdi;  3,  8.  o. 
permiliensis ;  4,  8.  o.  setosus.  Type  localities  cir- 
cled. 
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Their  fine  little  squeaking  voices  are  rarely  heard  except  in  captiv- 
ity and  close  up  but  evidently  are  used  to  indicate  their  feelings 
toward  each  other  and  the  worid  at  large- 

Breeding  habits. — Adult  females  have  6  mammae  arranged  in  a 
double  row  of  3  each,  well  back  on  the  lower  parts.  They  are  gen- 
erally given  as  2  pairs  of  inguinal  and  1  pair  of  abdominal,  but  are 
so  far  back  and  close  together  as  to  be  sometimes  given  as  3  pairs 
of  inguinal.  The  embryos  vary  from  4  to  8  in  number,  6  apparently 
being  normal  for  adults.  Embryos  are  found  in  June,  July,  and 
August,  but  probably  only  one  litter  of  young  a  year  is  raised.  Little 
is  known  of  the  young  after  birth,  and  few  naturalists  have  ever 
seen  a  young  shrew. 

Food  habits. — While  true  insectivores  in  dentition  and  habits, 
the  dusky  shrews  are  also  fond  of  any  fresh  meat  and  certain  kinds 
of  vegetable  food.  Field  examination  of  their  stomachs  and  the 
intestinal  tracts  usually  show  mainly  insect  remains,  bits  of  exoskele- 
ton,  legs  and  other  hard  parts  floating  in  a  mass  of  soft  material  that 
evidently  represents  the  internal  organs  and  fluids  of  insect  bodies,  of 
insect  larvae  and  eggs,  or  of  the  soft  body  parts  of  worms  and  other 
low  forms  of  animal  life.  Occasionally  a  stomach  will  be  found  well 
filled  with  the  recently  eaten  flesh  of  some  small  animal  with  a  few 
hairs  that  may  serve  to  identify  the  species,  and  many  of  the  small 
rodents  caught  in  traps  for  specimens  by  the  field  collector  are  found 
half  eaten  by  these  voracious  little  beasts.  To  what  extent  they  kill 
such  prey  will  not  be  known  until  someone  studies  their  habits  in 
captivity  in  an  intelligent  and  systematic  manner,  but  it  is  probable 
that  their  destruction  of  young  rodents  in  the  nests  is  one  of  the 
incentives  accounting  for  their  being  so  often  found  associated  with 
rodent  runways.  To  some  extent  they  appear  to  eat  plant  food,  and 
are  often  caught  in  traps  set  for  mice  and  baited  with  rolled  oats  or 
nuts,  the  bait  being  found  in  the  mouths  and  stomachs  of  the  shrews 
as  evidence  of  the  acceptance  of  such  food.  Still  more  rarely  traces 
of  green  plants  are  found  in  the  stomachs,  but  this  is  not  usual  and 
may  be  accidental. 

Likeall  shrews  these  animals  are  voracious  feeders  and  die  in  a 
short  time  if  food  is  not  available.  They  do  not  become  fat  and  do 
not  hibernate,  but  are  active  all  winter,  finding  abundance  of  food 
in  underground  burrows  and  cavities. 

Economic  status. — On  general  principles  insectivorous  animals  are 
supposed  to  be  beneficial  in  their  economic  relations  to  man,  but  so 
little  is  known  as  to  the  species  and  quantities  of  insects  consumed 
by  these  shrews  that  we  cannot  say  whether  they  protect  the  trees, 
grass,  or  crops  in  general,  nor  how  much  of  their  food  is  neutral  and 
of  no  direct  benefit  to  us. 

SOREX  OBSCURUS  BAIRDI  Mekiuai: 
Baied's  Dusky  Shrew 

Sorex  hairdi  Merriam,  North  Amer.  Fauna  No.  10,  p.  77,  1895. 

Type. — Collected  at  Astoria,  Clatsop  County,  Oreg.,  August  2,  1889,  by  T.  S. 
Palmer. 

General  characters. — Larger  than  typical  obscurus,  and  more  uniformly  brown 
above  and  below.  In  summer  pelage,  upper  parts  rather  bright  tobacco  brown, 
lower  parts  but  little  lighter,  tail  scarcely  bicolor.    Winter  pelage  not  seen. 
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Measurements. — Adult  topotype :  Total  length,  125  mm ;  tail,  55 ;  foot,  15. 
Type  :  130 ;  57 ;  15. 

Distribution  and  habitat. — Western  Oregon  from  the  mouth  of  the 
Columbia  southeast  to  Prospect  on  the  head  of  Rogue  River,  Jackson 
County,  in  humid  Transition  Zone  (fig.  87).  Four  specimens  not 
perfectly  typical  collected  by  Luther  J.  Goldman  at  the  north  base 
of  Three  Sisters  Peaks  at  6,000  feet,  were  actually  in  Canadian  Zone, 
but  near  the  lower  edge.  At  Astoria  Palmer  found  them  abundant 
along  the  beach  under  driftwood  shaded  by  alders,  as  well  as  under 
fallen  logs  in  the  spruce  woods  well  up  on  the  ridge  back  of  town. 
At  Netarts  Jewett  collected  a  series  of  specimens,  and  others  were 
taken  near  Tillamook  by  Alex.  Walker.  At  Vida  and  McKenzie 
Bridge  they  were  found  common  all  through  the  heavy  forest, 
where  they  were  caught  in  traps  set  under  old  logs  and  stumps,  and 
in  burrows  in  the  mellow  woods  earth. 

General  habits. — These  large  brown  shrews  have  essentially  the 
same  habits  as  their  smaller  relatives,  except  that  they  live  in  a 
milder,  more  humid  region  with  dense  vegetation  and  probably  a 
more  abundant  food  supply.  No  peculiarity  of  habits  has  been 
noticed. 

SOREX    OBSCURUS    PERMILIENSLS   Jackson 

Cascade  Dusky   Shrew 

Soreat  obscurus  permiliensis  Jackson,  Biol.  Soc.  Wash.  Proc.  31 :  128,  1918. 

Type. — Collected  at  Permilia  Lake,  west  base  of  Mount  Jefferson,  Marion 
County,  Oreg.,  October  2,  1897,  by  J.  Alden  Loring. 

General  characters. — In  size  slightly  larger  than  typical  obscurus  and 
smaller  than  bairdi.  In  summer  pelage  scarcely  distinguishable  from  bairdi 
in  color,  the  upper  parts  being  bright  tobacco  brown  and  lower  parts  but  little 
lighter.  In  early  winter  pelage  the  upper  parts  darken  to  sooty  brown  and 
the  lower  parts  are  slightly  more  grayish  brown. 

Measurements. — Type,  adult  male :  Total  length,  117  mm ;  tail,  51 ;  foot,  14. 

Distribution  and  habitat. — Known  only  from  around  Mount  Jef- 
ferson and  Mount  Hood  in  the  northern  Cascades  of  Oregon,  mostly 
in  Canadian  Zone  (fig.  87).  At  Permilia  Lake  near  the  west  base  of 
Mount  Jefferson  Peak  in  October  1897,  Loring  took  a  large  series  of 
these  shrews,  but  lower  down,  near  Detroit,  he  obtained  only  one 
specimen  from  a  line  of  70  traps  set  especially  for  them. 

At  Mount  Hood  in  September  1896,  1  specimen  was  taken  on  the 
summit  of  the  Cascades,  just  south  of  the  base  of  the  mountain  and 
2  more  on  the  west  side  of  the  peak  near  timber  line  at  the  head  of 
Sand  Creek,  localities  representing  the  lower  and  upper  edges  of 
Canadian  Zone.  These  four  localities  seem  to  constitute  all  the 
existing  data  on  the  range  of  the  species,  and  of  habits  nothing  more 
is  known  than  what  was  shown  by  the  dead  specimens  taken  from 
the  traps. 

SOREX  OBSCURUS  SETOSUS  Elliot 

Olympic  Dusky  Shrew 

Sorex  setosus  Elliot,  Field  Columb.  Mus.  Pub.  32,  Zool.  Ser.  1 :  274,  1899. 

Type. — Collected  at  Happy  Lake,  Olympic  Mountains,  Clallam  County,  Wash., 
August  18,  1898,  by  D.  G.  Elliot. 

General  characters. — Size  slightly  larger  than  typical  obscurus,  about  as  in 
8.  o.  pe-rmiliemis,  but  colors  darker,  more  nearly  seal  brown  in  summer  and 
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darker   brown,    sooty  or   plumbeous   in   winter   pelage.     Side    glands    covered 
with  short  stiff  hairs  as  in  other  shrews. 

Measurements. — Type,  adult  male :  Total  length,  120  mm ;  tail,  54 ;  foot,  13. 
Topotype,  adult  male :  115  mm ;  50 ;  14. 

Distribution  and  habitat. — Southwestern  British  Columbia,  western 
Washington,  and  northwestern  Oregon — one  record  for  Oregon  at 
Parkdale,  northeastern  base  of  Mount  Hood  (fig.  87).  Found  in 
mainly  humid  Transition  and  Canadian  Zones  in  forests,  thickets, 
marshes,  and  meadows. 

The  two  specimens  taken  by  Cantwell  at  Parkdale  were  at  an  alti- 
tude of  only  1,500  feet,  but  they  reach  to  timber  line  on  Mount 
Rainier  and  in  the  Olympics. 

In  habits  they  are  apparently  nearest  to  bairdi,  since  they  occupy 
the  same  general  type  of  country. 


SOREX  PACIFICUS  PACIFICUS  Coues 

Pacific  Sheew 

Sorex  pacificus  Coues,  TJ.  S.  Geol.  and  Geogr.  Surv.  Terr.  Bull.,  v.  3,  p.  650, 
1877. 

Type. — Collected  at  Fort  Umpqua,  mouth  of  Umpqua  River,  Oreg.,  by  E.  P. 
Vollum,  no  date  on  label,  but  cataloged  in  National  Museum  collection  on 
March  8,  1858. 

General  characters. — Largest  of  the  small  shrews,  next  in  size  to  the  water 
shrews ;  tail  not  quite  as  long  as  head  and  body ;  nose  long  and  pointed ; 
feet  slender  and  not  conspicuously  fringed ;  eyes  minute ;  ears  rather  con- 
spicuous ;  fur  dense  and  soft  over  body ;  feet  and  tails  thinly  haired.  Color 
uniform  bright  snuff  brown  all  over,  scarcely  paler  below  and  about  the  same 
on  feet  and  tail ;  tail  not  bicolor.  Immature  specimens  slightly  lighter  and 
brighter  brown. 

Measurements. — Adult  female  from  Marshfield,  Oreg.:  Total  length,  151  mm; 
tail,  65;  foot,  18  (about  average  size,  no  difference  in  sexes).  Another,  from 
Gardiner :  160 ;  54  ;  17.5. 

Distribution  and  habitat. — Coast  strip  of  southwestern  Oregon 
from  the  mouth  of  the  Umpqua  River  south  to  Mendocino,  Calif, 
(fig.  88).  There  are  Ore- 
gon specimens  from  Fort 
Umpqua,  Gardiner, 
Marshfield,  Myrtle  Point, 
Gold  Beach,  and  the  State 
line  in  Curry  County. 

General  habits  . — At 
Myrtle  Point  in  Coos 
County,  McLellan  caught 
these  large  red  shrews 
about  old  decayed  logs  in 
damp,  marshy  and  brushy 
places.  Farther  south 
along  the  coast  section  of 
northern  California  they 
are  more  or  less  common 
in  the  redwood  and  dense 
spruce  forests  as  well  as 
in  the  marshes  and  swamps  of  the  Humboldt  Bay  section,  being  gen- 
erally taken  under  old  logs  or  stumps  in  dense  chaparral  or  in  the 
marshes  and  muddy  bottoms.    They  are  easily  caught  in  traps  baited 


Figure  88. — Range  of  Pacific  and  Yaquina  shrews  in 
Oregon  :  1,  Sorex  pacificus  pacificus;  2,  8.  p.  yaquir 
nae.     Type  localities  circled. 
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with  rolled  oats,  peanuts,  bacon,  or  fresh  meat.  Their  stomachs  gen- 
erally show  insect  remains  and  their  food  habits  are  probably  as 
varied  as  those  of  other  shrews. 

SOREX  PACIFICUS  YAQUINAE  Jackson 
Yaquina  Shrew 

Sorex  yaquinae  Jackson,  Biol.  Soc.  Wash.  Proc.  31 :  127,  1918. 

Type. — Collected  at  Yaquina  Bay,  Lincoln  County,  Oreg.,  July  18,  1895,  by 
B.  J.  Bretherton. 

General  characters. — Slightly  smaller  than  paciflcus,  colors  slightly  darker 
brown,  but  general  appearance  much  the  same. 

Measurements. — Type:  Total  length,  137  mm;  tail,  59;  foot,  16.  Adult  male 
from  Philomath:  145;  60;  15. 

Distribution  and  habitat. — Coast  section  of  central  Oregon  (fig. 
88).  There  are  specimens  from  Yaquina  Bay,  Newport,  Mercer, 
Elk  Head,  Mapleton,  Philomath,  Eugene,  and  Vida,  all  in  the  low 
humid  Transition  Zone. 

At  Philomath  Cantwell  reports  a  pair  of  these  large  brown  shrews 
taken  near  a  creek  on  low  ground  strewn  with  rotten  logs.  At 
Mapleton,  Luther  Goldman  found  them  along  streams  in  timbered 
canyons,  and  at  Gardiner,  McLellan  caught  one  in  a  cool  ravine 
and  another  on  the  dyke  along  the  river  front. 

So  far  as  our  limited  information  goes  there  seems  to  be  no 
difference  in  the  habits  of  yaquinae,  pad  feus,  and  bairdi  from  this 
low,  humid  coast  section  of  the  State. 

SOREX  VAGRANS  VAGRANS  Baikd 
Vagrant  Shrew 

Sorex  vagrans  Baird,  Mamm.  North  Amer.,  p.  15,  1857. 

Type. — Collected  at  Shoalwater  Bay,  Pacific  County,  Wash.,  by  J.  G.  Cooper; 
date  of  collection  unknown,  but  cataloged  October  23,  1856. 

General  characters. — Very  small,  general  appearance  as  in  the  ooscurus 
group.  Color,  upper  parts  tobacco  brown  in  summer  pelage  with  distinctly 
grayish  belly  and  bicolored  tail.  In  winter  pelage  seal  brown  above  and  silvery 
gray  below,  tail  dark  brown  above  and  huffy  below. 

Measurements. — Average  of  typical  adults:  Total  length,  104  mm;  tail,  42; 
foot,  12.     Adult  female  from  Eugene,  Oreg.:  102;  41;  12.     Weight  about  7  g. 

Distribution  and  habitat. — Southwestern  British  Columbia,  west- 
ern Washington  and  Oregon  and  northwestern  California,  south 
along  the  coast  to  Point  Reyes.  In  Oregon  they  range  east  to  the 
Yamsay  and  Paulina  Mountains,  well  beyond  the  east  base  of  the 
Cascades,  but  not  across  the  sagebrush  plains  (fig.  89).  Over  much 
of  western  Oregon  these  are  the  commonest  small  shrews  and  often 
the  commonest  small  mammal  found  in  the  woods,  dry  uplands, 
meadows,  and  marshes.  They  occur  mainly  in  Transition  Zone,  but 
to  some  extent  also  in  Canadian  Zone. 

General  habits. — These  little  brown  shrews  are  generally  caught  in 
traps  set  under  old  logs,  around  loose  rocks,  or  under  the  fallen  grass 
or  other  vegetation,  which  affords  a  shady  cover  and  protection 
from  light  and  enemies.  To  some  extent  they  burrow  in  the  mellow 
woods  earth  but  more  commonly  push  up  little  tunnels  between  the 
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leaves  and  the  surface  of  the  ground  or  occupy  burrows  of  meadow 
mice  and  other  rodents,  or  the  hollow  banks  and  ridges  along 
streams  and  gulches.  They  are  often  caught  in  traps  set  in  runways 
of  meadow  mice,  or  at  holes  made  by  other  small  animals,  sometimes 
by  accident  as  they  run  across  the  trap  triggers  and  sometimes  while 
eating  the  bait  prepared  for  them  or  for  other  species.  They  appear 
to  be  as  active  and  as  often  caught  in  daytime  as  at  night,  and  are 
abroad  throughout  the  year. 

Breeding  habits'. — The  regular  number  of  mammae  in  breeding 
females  is  2  pairs  of  inguinal  and  1  pair  of  abdominal,  and  the 
number  of  embryos  found  in  females  trapped  for  specimens  varies 
from  5  to  7.  At  Crescent  City,  Calif.,  W.  K.  Fisher  took  2  females 
on  July  5,  each  containing  6  embryos.  At  McKenzie  Bridge  Luther 
Goldman  took  1  on  July  2  containing  7,  and  at  Crater  Lake  on 
August  14  a  female  was  taken  with  6  embryos.  The  uniformity  of 
the  dates  and  the  comparatively  few  records  of  embryos  would  in- 
dicate but  one  litter  of  young  a  year. 

Food  habits. — Field  examination  of  stomachs  usually  shows  traces 
of  insect  remains,  well  masticated  and  unidentifiable  by  superficial 
methods.  Apparently  soft-bodied  larvae  and  eggs,  worms,  and 
other  small  earth-dwelling  animal  forms  are  included  in  the  bill  of 
fare.  Occasionally  traces  of  animal  flesh  are  found  in  the  stomachs, 
either  from  trap  bait  or  from  trapped  animals  which  they  frequently 
devour.  They  are  often  caught  in  traps  baited  with  rolled  oats  or 
nut  meats,  and  a  trace  of  these  foods  is  sometimes  found  in  their 
mouths  or  stomachs,  but  vegetable  food  seems  not  to  be  commonly 
eaten.  Digestion  is  evidently  rapid,  and  the  stomachs  are  often 
found  empty  while  the  food  has  all  passed  along  to  the  intestines. 

Economic  status. — If,  like  other  shrews,  these  little  fellows  eat 
almost  continuously,  and  consume  twice  their  weight  of  insects,  lar- 
vae, and  eggs  every  24  hours,  they  might  well  fill  a  very  important 
place  in  the  economy  of  nature,  a  place  comparable  with  that  of 
the  wrens,  warblers,  or  hummers  among  birds.  Fortunately  the}' 
are  unpleasantly  musky  and  seem  not  to  be  generally  relished  by 
carnivorous  birds  or  mammals  and  with  their  habits  of  seclusion 
are  in  little  danger. 

SOREX  VAGRANS  MONTICOLA  Meeeiam 
Rocky   Mountain    Sheew 

Sorex  monticola  Merriain,  North  Amer.  Fauna  No.  3,  p.  43,  1890. 

Type. — Collected  on  San  Francisco  Mountain,  Ariz.,  11,500  feet  altitude,  Au- 
gust 28,  1889,  by  C.  Hart  Merriam  and  Vernon  Bailey. 

General  characters. — Small,  summer  pelage  short.  Similar  to  vagrant  in 
size  and  general  appearance,  but  color  more  grayish  brown;  upper  parts  in 
summer  pale  sepia  brown,  lower  parts  ashy  gray;  tail  brownish  above,  whitish 
beneath  except  at  the  dark  tip. 

Measurements. — Average  of  four  specimens  from  type  locality:  Total  length 
108  mm ;  tail,  44 ;  foot,  12-13.    Type,  male  adult :  107 ;  45 ;  12.5. 

Distribution  and  habitat. — Rocky  Mountain  region  from  southern 
British  Columbia  to  Mexico  and  westward  over  eastern  Washington 
and  Oregon  (fig.  89).  They  are  the  commonest  little  shrews  of  the 
Blue  Mountains  and  Steens  Mountains  in  Canadian  Zone,  and  often 
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range   alon^ 
While  founc 


cold  mountain   streams   down   into   Transition   Zone, 
all  through  the  forests  they  are  also  taken  in  open  brushy 

or  grassy  places  wherever 
there  is  plenty  of  moisture 
and  vegetation,  especially 
along  the  margins  of 
watercourses. 

General  habits. — In  no 
known  way  do  the  habits 
of  this  little  gray  shrew 
differ  from  those  of  typi- 
cal vagrans  except  as  modi- 
fied by  a  more  open  and 
elevated  range  and  a 
change  of  cover  and  food 
species  of  insects  and  other 
small  animal  life.  The 
breeding  habits  are  ap- 
parently much  the  same. 


Figure   89. — Range  in  Oregon  of:   1,  Sorex  vagrans 
vagrans;  2,  S.  v.  monticola;  3,  8.  v.  amoenus. 


SOREX  VAGRANS  AMOENUS  Merbiam 
Sierra  Shrew 
Sorex  amoenus  Merriani,  North.  Amer.  Fauna  No.  10,  p.  69,  1895. 

Type — Collected  near  Mammoth,  altitude  8,000  feet,  near  head  of  Owens 
River,  Mono  County,  Calif.,  July  22,  1891,  by  E.  W.  Nelson. 

General  characters. — Much  like  vagrans,  but  tail  shorter,  and  color  darker. 
In  summer  pelage,  upper  parts  dark  grayish  brown,  lower  parts  smoky  gray; 
feet  and  lower  surface  of  tail  buffy  gray;  top  of  tail  dark  brown,  becoming 
dusky  at  tip.  Winter  pelage,  back  sooty  gray;  sides  grayish  brown,  lower 
parts  smoky  gray. 

Measurements. — Of  type  specimen,  male  adult:  Total  length,  103  mm;  tail, 
38 ;  foot,  12.     Of  adult  female  topotype :  103 ;  36 ;  12.5. 

Distribution  and  habitat. — Klamath  and  Warner  Mountain  country 
of  south-central  Oregon  south  in  the  mountains  to  Owens  River, 
Calif.,  and  reappearing  in  the  Ruby  Mountains  of  Nevada  (fig.  89). 
Found  in  mainly  Transition  and  Canadian  Zones,  under  logs  or  rocks 
or  banks  in  moist  situations,  often  along  the  margins  of  cold  moun- 
tain streams  or  springs  of  cold  water  where  local  conditions  of  plant 
and  animal   life  are  similar  to  that  of  higher  levels. 

General  habits. — So  far  as  observed  similar  to  those  of  the  Rocky 
Mountain  form,  monticola,  with  which  they  agree  more  nearly  in 
habitat  than  with  typical  vagram,  of  the  humid  region. 

One  female,  collected  by  E.  W.  Nelson  at  8,000  feet  in  the  Sierra 
Nevadas  on  July  22,  1891,  contained  9  embryos. 

SOREX  ORNATUS  TRIGONIROSTRIS  Jackson 
Siskiyou  Shrew 
Sorex  trigonirostris  Jackson,  Wash.  Acad.  Sci.  Jour.  12 :  264,  1922. 

Type. — Collected  at  Ashland,  Oreg.,  May  5,  1914,  by  Luther  J.  Goldman. 

General  characters. — Size  small,  tail  relatively  short,  similar  to  Sorex 
ornatus  californicus  in  appearance  but  distinguished  by  broader  skull  and 
shorter  rostrum,  giving  a  more  triangular  outline,  especially  to  the  front  part 
of  the  skull.  Color :  In  summer  pelage  grayish  brown ;  lower  parts  smoky 
gray ;  feet  buffy  gray ;  tail  buffy  white  below,  grayish  brown  above. 
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Figure  90. — Range  in  Oregon  of:  1,  Sorex  trigoniros- 
tris:  2,  8.  prcolei;  3,  8.  merrlami.  Type  localities 
circled. 


Measurements. — Of  type,  adult  female :  Total  length,  95  mm ;  tail,  34 ;  foot, 
12.     Adult  male  from  west  slope  of  Grizzly  Peak  :  106 ;  36 ;  14. 

Distribution  and  habitat. — Known  only  from  the  type  locality 
near  Ashland,  north  base  of  Siskiyou  Mountains,  at  1,900  feet,  and 
one  specimen  from  the  west  slope  of  Grizzly  Mountain,  a  few  miles 
farther  north  at  3,500  feet  (fig.  90).  Nothing  is  known  of  its  fur- 
ther distribution  or  habits 
except  that  it  evidently 
represents  the  Sorex  or- 
natus  group  of  California. 

SOREX  MERRIAMI  Dobson 

Mekbiam's  Sheew 

Scrrex  merriami  Dobson,  Mono- 
graph Inseetivora,  pt.  3, 
fasc.  1,  pi.  23,  fig.  6,  1890. 

Type. — Collected  at  Little 
Bighorn  River,  near  Fort  Cus- 
ter, Mont.,  December  26,  1S84, 
by  Charles  E.  Bendire. 

General  characters. — S  i  z  e 
small,  skull  short  and  wide 
with  fourth  upper  unicuspid 
tooth     smaller     than     third ; 

color  gray  above,  white  below ;  upper  parts  light  brownish  gray  or  warm  drab, 
whole  lower  parts,  feet,  and  lower  surface  of  tail  white  or  whitish ;  top  of  tail 
grayish  brown  to  tip. 

Measurements. — Of  type  specimen  from  alcohol :  Total  length,  90  mm  ;  tail, 
36;  foot,  11. 

Distribution  and  habitat. — Known  by  one  specimen  each  from 
Montana,  North  Dakota,  Nevada,  Washington,  and  Oregon  at  lo- 
calities in  semiarid  Upper  Sonoran  Zone  valleys  (fig.  90).  One 
specimen  from  near  Antelope,  Oreg.,  1  from  Starbuck  in  south- 
eastern Washington,  and  1  from  Desert  Ranch,  100  miles  northeast 
of  Golconda,  Nev.,  and  near  the  southeast  corner  of  Oregon,  suggest 
a  range  over  the  whole  sagebrush  valley  country  of  eastern  Oregon. 
The  Oregon  specimen  was  found  in  a  creek  valley  about  7  miles 
southeast  of  Antelope  June  23,  1896.  It  was  dead  and  dried  up 
when  found  and  may  have  been  brought  from  a  little  distance  by 
cat,  weasel,  or  hawk,  but  probably  was  near  where  it  was  killed.  It 
was  in  semiarid  sagebrush  country  where  burrows  of  kangaroo'  rats 
were  common.  The  Nevada  specimen  was  collected  by  Heller  in  the 
fall  of  1914  in  an  arid  sagebrush  locality  and  w-as  taken  away  from 
a  house  cat  that  brought  it  in.  The  North  Dakota  specimen,  col- 
lected by  Jewett,  June  13,  1913,  was  found,  partly  eaten  and  left 
probably  by  some  hawk  or  owl,  on  top  of  a  badland  butte  near 
Medora,  also  in  arid  sagebrush  country. 

Unlike  any  other  known  species  of  the  genus  Sorex,  these  little 
gray,  white-bellied  shrews  seem  to  be  adapted  to  desert  conditions  in 
a  hot,  dry  zone.  As  yet  nothing  is  known  of  their  habits,  as  all  of 
the  specimens  have  been  picked  up  or  secured  through  accident. 
When  a  clue  to  their  habits  is  obtained,  they  may  be  found  to  be 
locally  common  over  parts  of  their  wide  range. 
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SOREX  PREBLEI  Jackson 
Preble's    Shrew 

Sorex  preblei  Jackson,  Wash.  Acad.  Sci.  Jour.,  v.  12,  p.  263,  1922. 

Type. — Collected  at  Jordan  Valley,  Malheur  County,  Oreg.,  July  3,  1915,  by 
Edward  A.  Preble. 

General  characters. — Smallest  of  known  Oregon  shrews,  only  known  repre- 
sentative in  the  State  of  the  Sorex  cinereus  group,  and  the  only  one  found  there 
except  merriami  with  the  fourth  unicuspid  upper  tooth  smaller  than  the  third. 
Color  in  summer  pelage,  upper  parts  dark  brownish  gray  or  hair  brown ;  lower 
parts  silvery  gray ;  feet  buffy ;  tail  light  buff  below,  dark  brown  above. 

Measurements. — Of  type,  adult  male :  Total  length,  95  mm ;  tail,  36 ;  foot, 
11.     Of  female  from  Diamond,  Oreg. :  77  ;  28 ;  10. 

Distribution  and  habitat. — The  3  known  specimens  of  this  little 
shrew  are  the  type  from  Jordan  Valley,  1  from  near  Diamond  at  the 
north  end  of  the  Steens  Mountains,  and  1  from  Sled  Springs,  in  the 
Blue  Mountains,  25  miles  north  of  Enterprise  (fig.  90).  It  probably 
has  a  somewhat  interrupted  range  in  the  mountains  and  high  countiy 
of  eastern  Oregon.  In  Jordan  Valley  Preble  collected  the  type  in 
a  trap  set  near  a  willow-fringed  creek  out  on  the  big  Transition  Zone 
meadows. 

Near  Diamond,  at  the  north  end  of  the  Steens  Mountains,  Sheldon 
caught  one  in  the  marsh  not  far  from  the  cold  stream  that  comes  out 
of  the  Kiger  gorge.  The  meadow  plants  indicated  Transition  Zone 
with  a  mixture  of  Canadian  Zone  species,  although  the  surrounding 
dry  slopes  were  pure  Upper  Sonoran.  The  specimen  taken  by  Cant- 
well  at  Sled  Springs  in  the  northern  part  of  the  Blue  Mountains 
was  without  notes,  but  probably  came  from  the  little  marsh  among 
the  yellow  pines  of  that  vicinity. 

ORDER  CHIROPTERA:  WINGED  MAMMALS— BATS 

Family  VESPERTILIONIDAE:  Common  Northern  Bats 

MYOTIS  LUCIFUGUS  ALASCENSIS  Miller 

Alaska  Little  Brown  Bat 

Myotis  lucifugus  alascensis  Miller,  North  Amer.  Fauna  No.  13,  p.  63,  1897. 

Type. — Collected  at  Sitka,  Alaska,  by  Clark  P.  Streator,  August  5,  1895. 

General  characters. — Size  of  typical  Myotis  lucifugus  but  very  much  darker 
in  coloration,  often  appearing  sooty  or  blackish  brown.  TJnderfur  blackish  at 
base  but  tips  of  outer  fur  glossy  dark  brown,  mummy  brown  of  Ridgway ;  ears 
and  naked  membranes  blackish.  Immature  specimens  duller  and  more  sooty 
in  coloration. 

Measurements. — Adult  male  from  McKenzie  Bridge :  Total  length,  85  mm ; 
tail,  38 ;  foot,  10 ;  ear  (dry) ,  12.     Adult  female  from  Blue  River :  89 ;  39 ;  10 ;  12. 

Distribution  and  habitat. — Humid  Northwest  coast  country  from 
southern  Alaska  to  northwestern  California  and  extreme  northwest- 
ern Montana.  In  Oregon  mainly  west  of  the  Cascades  or  along  the 
east  base.  There  are  specimens  from  Mohler,  Blaine,  Tillamook 
County,  McKenzie  Bridge,  Blue  River,  and  La  Pine  (fig.  91).  Three 
from  Bend  are  slightly  paler  than  typical.  One  listed  from  Butte 
Creek,  in  the  Blue  Mountains  of  southeastern  Washington,  close  to 
the  Oregon  line,  has  not  been  seen  by  the  writer. 

This  dark  Northwest  coast  form  of  the  wide-ranging  little  brown 
bat  is  generally  found  in  a  forested  country  and  apparently  is  not 
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widely  migratory  or  specimens  would  be  taken  outside  of  its  breed- 
ing range. 

General  habits. — At  McKenzie  Bridge  specimens  were  secured  in 
the  evening  twilight  as  they  flew  rapidly  across  the  open  spaces  in 
the  forest,  catching  their  insect  prey  on  the  wing  among  or  near  the 
treetops.  They  also  flew 
about  the  houses  in  the 
settlement  but  seemed 
more  a  part  of  the  forest 
life  and  apparently  came 
from  among  the  trees. 
Still,  there  were  rocks  and 
cliffs  not  far  away,  and 
old  cabins  in  the  forest 
may  have  afforded  shelter 
during  the  day.  Near 
Bend  L.  J.  Goldman  shot 
them  around  his  camp  fire 
in  the  evening  and  saw 
t  h  e  m     catching     insects 

nrr.nr.rl    flic    qtv*    lirrrirc    in       Figuee  91.— Range  in  Oregon  of:  1,  Mi/otis  luclfugus 
aiOlina    me    arc    llgntS    in  alascensisj  2,  M.  I.  carissima. 

town. 

In  general  their  habits  are  very  similar  to  those  of  their  near 
relative,  the  Yellowstone  bat,  a  more  widely  distributed  and  better- 
known  form. 

MYOTIS  LUCIPUGUS  CARISSIMA  Thomas 


Yellowstone  Bat;   Pejahana  of  the  Piute  at  Burns 

Myotis  (Leuconoe)  carissima  Thomas,  Ann.  and  Mag.  Nat.  Hist.  (7)  13:  383, 
1904. 

Type. — Collected  at  Yellowstone  Lake,  Yellowstone  Park,  Wyo.,  by  J.  ffolliott 
Darling,  September  1903. 

General  characters. — Slightly  larger  and  paler  in  coloration  than  typical 
Myotis  luclfugus,  with  paler  membranes  and  often  with  whitish  margins  of  the 
posterior  edge  of  tail  membranes ;  upper  parts  glossy  pale  cinnamon  buff  or  light 
brown ;  lower  parts  with  silvery  whitish  wash  over  dusky  underfur ;  ears,  feet, 
and  membranes  sooty  or  blackish,  the  posterior  edges  of  tail  and  part  of  wing 
membranes  generally  pale  or  whitish.  Immature  specimens  often  more  sooty 
and  less  glossy. 

Measurements. — Adult  female  from  Malheur  Lake :  Total  length,  85  mm ;  tail, 
35;  hind  foot,  10.5;  ear  (in  flesh),  14,  (dry),  12.  Weight  (fat  and  with  full 
stomach)  9.8  g.  Another  female  from  the  same  place:  85;  31;  10;  14.  Weight 
D.75  g.     Spread  of  wings,  about  260  mm. 

Distribution  and  habitat. — Rocky  Mountain  and  Great  Basin  region 
from  southeastern  Montana,  Wyoming,  Colorado,  Utah,  Nevada,  and 
west  to  the  Cascades  and  Sierra  Nevada  Mountains.  Oregon  speci- 
mens referred  to  this  form  are  from  Riverside,  Watson,  Sheaville, 
Malheur  Lake,  Voltage,  The  Narrows,  Steens  Mountains,  Crooked 
River,  East  Pine  Creek,  Paulina  Lake,  and  Klamath  Falls  (fig.  91). 

These  rather  small,  pale  brown  bats  are  generally  common  over 
the  open  sagebrush  country  of  eastern  Oregon,  and  in  many  places 
are  the  most  abundant  species  seen  during  the  early  dusk  of  evening 
flying  around  the  ranch  houses  and  barns,  or  along  the  streams  and 
canyon  walls,  in  both  Upper  Sonoran  and  Transition  Zones. 


7209°— 36- 


-24 


370  NORTH    AMERICAN    FAUNA  [No.  55 

General  habits. — At  Watson,  July  21,  1915,  Preble  says  that  among 
the  large  number  of  bats  seen  flying  evenings  there  were  always  a 
few  that  seemed  referable  to  this  species.  On  July  13  he  shot  one  at 
the  head  of  the  canyon  about  5  miles  north  of  Sheaville,  where  bats 
were  numerous.  At  Riverside,  Sheldon  and  the  writer  shot  two  of 
these  bats  among  many  others  that  flew  swiftly  about  the  barns  every 
evening.  In  Kiger  Gorge,  in  the  Steens  Mountains,  August  24  and 
25,  Sheldon  and  Becker  collected  three  specimens  among  the  aspens 
around  their  cabin.  At  Paulina  Lake,  Goldman  shot  one  August  16, 
1914,  from  among  the  small  bats  flying1  over  the  lake  and  creek. 
At  Malheur  Lake  a  dead  and  mummified  specimen  was  picked  up  on 
the  porch  at  Springers  Ranch,  and  on  August  12,  Watson  and  the 
writer  knocked  down  two  with  gunny  sacks  as  they  flew  about  in  an 
old  shop  at  about  8  p.  m.  Both  were  adult  females  and  fat,  with 
full  stomachs.  The  larger  weighed  8.8  g,  and  its  stomach  full  of 
finely  masticated  insects,  weighed  2.4  g,  or  approximately  one-quar- 
ter of  its  total  weight.  This  amount  of  food  merely  represented  one 
meal — the  bat's  supper,  and  another  full  meal,  and  probably  some 
lunches  in  between,  would  certainly  be  eaten  before  it  retired  to  roost 
in  the  morning.  The  bat  would  thus  consume  at  least  half  its  weight 
in  insects  each  night,  even  when  fat  and  heavy,  or  near  its  own 
weight  when  lean  and  light.  Both  of  these  bats  were  fat  enough 
to  hibernate  at  the  first  cold  weather,  but  where  they  go  to  pass  the 
winter  is  not  yet  known. 

Breeding  habits. — In  the  Devils  Kitchen,  a  large  warm  cave  near 
the  Mammoth  Hot  Springs  in  Yellowstone  Park,  these  bats  gather 
in  a  colony  for  breeding.  On  July  11,  1915,  several  hundred  were 
found  in  the  cave,  all  of  those  collected  being  females,  and  each  con- 
taining one  large  foetus  nearly  ready  for  birth.  They  were  gathered 
in  bunches  of  sometimes  50  or  more  in  a  place,  in  the  crevices  of  the 
cave  wall,  clinging  to  the  rocks  or  to  each  other,  and  the  writer  could 
easily  put  out  his  hand  and  take  as  many  as  he  wished.  They  would 
bite  fingers  as  hard  as  they  could,  but  without  breaking  the  skin  or 
doing  any  harm. 

This  was  evidently  only  a  breeding  colony,  as  on  September  18, 
when  the  cave  was  again  visited,  the  bats  were  all  gone,  evidently  for 
cooler  winter  quarters  where  hibernation  would  be  possible. 

MYOTIS  YUMANENSIS    SOCIABILIS   H.   W.   Gkinnell 

Tejon   Bat 

Myotis  yumanensis  sociabilis  H.  W.   Grinnell,  Calif.  Univ.  Pubs.,  Zool.  v.   12, 
p.  318,  1914. 

Tyne—  Collected  at  Old  Fort  Tejon,  Calif.,  by  Joseph  Grinnell,  July  23, 
1904. 

General  characters. — Size  small,  color  between  that  of  the  very  pale  Myotis 
yumanensis  of  the  Colorado  Desert  region  and  the  dark  M.  yumanensis  saturatus 
of  the  Northwest  coast  region.  Upper  parts  "  tawny-olive  "  or  sepia ;  lower 
parts  dull  whitish  or  buffy ;  ears  and  membranes  pale  brownish  in  color,  poste- 
rior edges  of  membranes  sometimes  whitish. 

Measurements. — Adult  female  from  Eagle  Lake,  Calif. :  Total  length,  87  mm ; 
tail,  37;  foot,  10;  ear  (dry),  12;  forearm,  37;  spread  of  wings,  240  (Bunnell). 
Average  of  five  adult  males  (Grinnell)  :  81 ;  33;  8;  forearm,  34.  Weight  of  adult 
female  6.4  g  (Grinnell,  Dixon,  and  Linsdale,  1930,  p.  Jt55). 

Distribution  and  habitat. — Southeastern  British  Columbia  and 
southward  east  of  the  Cascades  and  west  of  the  Sierra  Nevadas  to 
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Figure  92. — Range  in  Oregon   of:    1,   Myotis  yiima- 
nens-is  saturatus;  2,  M.  y.  sociabilis. 


southern  California;  eastward  to  the  Bitterroot  Valley,  Mont.   (fig. 
92). 

Eight  skins  and  skulls  from  Klamath  Falls,  Oreg.,  from  the 
University  of  California  collection,  and  2  alcoholics  from  Lone 
Rock  east  of  the  lower  John  Day  River,  are  referred  to  this  form 
by  Miller  and  Allen  (1928,  p.  69).  In  the  Jewett  collection  are  3 
males  taken  at  Molin,  Klamath  County,  on  September  27,  1926, 
and  9  specimens  taken  from  a  large  colony  in  an  old  cabin  at  Spring- 
ers Ranch,  close  to  Malheur  Lake,  on  June  10,  1922.  They  undoubt- 
edly range  all  over  eastern  Oregon  in  the  semiarid  part  of  the  State. 
Near  Lone  Rock,  in  the 
valley  bounded  by  lava 
cliffs,  they  were  common 
and  after  some  waste  of 
ammunition  2  specimens 
were  secured  in  the  even- 
ing of  June  16,  1896. 

General  habits. — Prac- 
tically nothing  has  been 
recorded  on  the  habits  of 
this  species  in  Oregon, 
but  at  the  type  locality 
in  Kern  County,  Calif., 
Grinnell,  July  21-25, 1904, 
secured  a  series  of  61 
specimens  in  and  around 
the  ruins  of  Old  Fort 
Tejon.  Of  these  33  were  adult  females,  the  rest  nearly  grown  young 
of  the  year  of  both  sexes,  indicating  a  breeding  colony  (Grinnell, 
1918,  p.  278).  On  September  3,  1920,  Howell _  {1920,  p.  173)  esti- 
mated at  least  1,000  of  these  bats  under  the  iron  roof  of  an  old 
adobe  storehouse  at  Old  Fort  Tejon,  but  in  the  series  of  specimens 
collected  no  adult  males  were  found.  On  September  23  he  found 
only  200  left  in  the  colony  and  on  December  16  all  had  departed. 
He  says  "  beyond  doubt  this  form  is  entirely  migratory." 

Grinnell  records  one  of  these  bats  taken  in  the  San  Bernardino 
Mountains  June  28,  1905,  but  does  not  give  the  sex  (1908,  p.  158). 
Glover  M.  Allen  reports  a  male  taken  at  11,000  feet  on  Mount  Whit- 
ney on  July  16, 1919,  and  another  male  at  Lone  Pine  a  few  days  later 
(1919,  pp.  1-2) .  The  males,  free  from  family  cares  probably  wander 
widely  in  summer. 

Their  winter  resorts  are  not  known  but  probably  both  sexes  gather 
in  large  numbers  in  caves  for  hibernation. 

Breeding  habits. — Little  is  known  of  the  Tejon  bats'  breeding 
habits  except  that  they  breed  in  considerable  colonies  and  have  one 
young  each.  Large  breeding  colonies  have  been  found  in  buildings 
or  bridges  at  Old  Fort  Tejon,  Tulare,  and  Eagle  Lake,  Calif.,  and  at 
Corvallis,  Mont. 

At  Eagle  Lake,  in  northeastern  California,  on  June  24,  1906,  Sterl- 
ing Bunnell  found  a  colony  of  these  bats  in  an  attic  where  he  esti- 
mated 1,000  or  2,000  individuals,  but  found  no  young.  If  this  was  a 
breeding  colony  the  young  were  probably  not  yet  born. 

At  Corvallis  in  the  Bitterroot  Valley,  Mont.,  Bernard  Bailey  found 
a  breeding  colony  of  several  hundred  of  these  bats  between  the  tim- 
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bers  at  the  top  of  a  large  wooden  bridge.  The  breeding  females 
arrived  in  April.  A  few  young  were  born  as  early  as  June  1,  and  a 
few  females  still  contained  foetuses  as  late  as  July  7.  In  every  case 
there  was  but  1  young  or  1  embryo  to  a  female,  and  some  of  the  bats 
shot  for  specimens  had  small  young  clinging  to  them.  In  1910  all 
of  the  bats  had  deserted  the  bridge  by  September  2,  nearly  2  weeks 
earlier  than  on  the  previous  year. 

MYOTIS   YUMANENSIS    SATURATUS    Miller 
Dusky  Bat 
Myoiis  yumanensis  saturatus  Miller,  North  Amer.  Fauna  No.  13,  p.  68,  1897. 

Type. — Collected  at  Hamilton,  Skagit  County,  Wash.,  by  T.  S.  Palmer,  Sep- 
tember 13,  1889. 

General  diameters. — Size  small,  color  dark ;  upper  parts  dull  sepia ;  lower 
parts  buffy  on  belly,  washed  on  throat  and  sides  with  sepia;  ears  and  mem- 
branes dark  brown  or  blackish.  Young  of  the  year  duller  and  more  dusky  than 
adults. 

Measurements. — Adult  male  from  McKenzie  Bridge:  Total  length,  85  mm; 
tail,  38  ;  foot,  10 ;  ear  (dry) ,  11.    Adult  female  from  same  place :  83  ;  35 ;  10 ;  12. 

Distribution  and  habitat. — The  humid  coastal  slope  west  of  the 
Cascades  from  southern  British  Columbia  to  northwestern  California 
and  down  the  coast  to  San  Luis  Obispo  County.  In  Oregon  speci- 
mens have  been  taken  at  the  Columbia  River,  Wilson  River,  Hope, 
Mohler,  Blaine,  Netarts,  Mercer,  Wedderburn,  Roseburg,  McKenzie 
Bridge,  and  Vida  (fig.  92).  Apparently  this  is  one  of  the  commoner 
small  bats  in  the  Transition  forest  area  west  of  the  Cascades.  It  is 
resident  throughout  the  summer,  specimens  having  been  collected  at 
various  dates  from  June  24  to  October  24,  but  where  they  spend  the 
winters  no  one  seems  to  know.  At  Blaine,  Tillamook  County, 
Alex  Walker  has  collected  specimens  from  July  19  to  September  28. 

General  habits. — At  Vida,  on  the  upper  McKenzie  River,  the 
writer  secured  one  of  these  little  bats  on  June  24,  but  found  them  so 
quick  and  erratic  in  flight  that  in  the  deep  shadows  of  the  forest  no 
more  specimens  could  be  brought  down.  At  Wedderburn  near  the 
mouth  of  Rogue  River,  on  October  24,  they  were  found  flying  in  and 
out  of  an  old  barn  rather  early  in  the  evening,  and  one  was  shot  in 
the  early  twilight  before  it  had  secured  a  meal  of  insects.  Its 
stomach  was  found  to  be  quite  empty,  a  rare  condition  with  bats  shot 
on  the  wing,  as  they  quickly  acquire  a  full  stomach. 

Breeding  habits. — Apparently  there  is  nothing  on  record  regard- 
ing the  breeding  habits  of  this  common  and  wide-ranging  form,  a 
sad  reflection  on  the  state  of  knowledge  of  a  highly  useful  mammal. 

Food  habits. — Most  or  all  of  the  food  is  taken  on  the  wing  and 
consists  of  flying  insects  found  among  the  trees  or  around  buildings, 
but  not  easily  identifiable  as  to  species.  Probably  many  or  most  of 
these  are  injurious  species. 

MYOTIS  EVOTIS  EVOTIS    (H.  Allen) 

Little  Big-eared  Bat 

VespertiHo  evotis  H.  Allen,  Monograph  Bats  of  North  America,  Smithsn.  Misc. 
Collect.,  no.  165,  p.  48,  1864. 

Type  locality. — Puget  Sound;  no  type  specimen. 

General  characters.— Size  slightly  larger  than  that  of  Myotis  yumanensis  or 
lucifugus,   and   ears  very   much   larger,    longer,   and   wider.     Color   yellowish 
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brown  or  buffy  brown  witb  black  ears  and  membranes;  upper  parts  uniform 
yellowish  brown  or  dull  clay  color;  lower  parts  pale  buffy;  ears  black,  wing 
and  tail  membranes  black  or  dusky. 

Measurements. — Male  from  Fremont,  Oreg.:  Total  length,  84  mm;  tail,  38; 
foot,  11;  ear  (dry),  18;  humerus,  37.  Another  male  from  McKenzie  Bridge: 
95 ;  41 ;  11 ;  17 ;  37. 

Distribution  and  habitat. — The  humid  coast  region  from  southern 
Alaska  to  northern  California  (fig.  93).  One  skin  from  Fremont, 
Oreg.,  is  referred  to  this  species  by  Miller  and  Allen,  but  is  paler 
than  typical  specimens  and  approaches  chrysonotus,  while  1  from 
McKenzie  Bridge  and  2  from  Tillamook  County,  are  dark  and  rich 
in  color  and  near  typical  evotis.  In  the  Jewett  collection  are  2  fe- 
males from  Salem,  collected  by  Elmer  Griepentrog  on  June  5  and 
August  13, 1927,  and  in  the 
University  of  Oregon  col- 
lection are  1  from  Eugene 
collected    in   the   fall    of 

1919,  1  from  McKenzie 
Bridge  taken  July  4,  1914, 
and  1  from  Fish  Lake, 
Jackson  County,  July  30, 

1920.  In  the  Alex  Walker 
collection  are  an  adult 
female  taken  at  Blaine, 
August  10,  1921,  and  an 
adult  male  from  Tilla- 
mook, September  8,  1924. 

A   series1  of  specimens 
from  the  Blue  Mountains 
just  over  the  Washington 
line  at  Godman  Spring,  Columbia  County,  are  mainly  intermediate 
but  are  referred  by  Miller  and  Allen  to  evotis. 

While  at  present  represented  in  Oregon  by  only  a  few  specimens, 
the  species  may  be  expected  over  all  of  the  Transition  Zone  area 
around  and  west  of  the  Cascades,  but  in  no  great  numbers.  The 
specimens  referred  to  this  dark  form  were  collected  by  Luther  J. 
Goldman,  one  at  5,000  feet  altitude  on  O'Leary  Peak,  10  miles  south 
of  McKenzie  Bridge,  on  July  2,  1914;  another  collected  the  same  date 
at  McKenzie  Bridge  by  Charles  Shelton ;  another  taken  by  Goldman 
August  23  at  Fremont,  in  the  eastern  foothills  of  the  Cascades ;  and 
two  taken  by  Alex  Walker  at  Tillamook,  August  10  1921,  and 
Blaine,  September  8,  1924. 

General  habits. — Most  of  the  specimens  taken  were  shot  in  the 
evening  twilight  as  they  flew  rapidly  along  the  edge  of  the  forest  or 
over  open  meadows  near  the  tall  timber.  There  is  little  known  of 
the  actual  habits  of  these  bats,  either  where  they  spend  the  day  or 
where  they  go  for  the  winter  hibernation. 

MYOTIS  EVOTIS  CHRYSONOTUS   (J.  A.  Allen) 

Desebt  Golden  Bat 

Vespertilio  chrysonotus  J.  A.  Allen,  Amer.  Mus.  Nat.  Hist.  Bull.  8:  240,  1896. 
Type.— Collected   at  Kinney   Ranch,    Sweetwater  County,   Wyo.,   by   W.   W. 
Granger,  July  21,  1895. 


Figure   93. — Range  of  the  little  long-eared  bats  in  Ore- 
gon :  1,  Myptis  evotis  evotis;  2,  M.  e.  chrysonotus. 
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General  characters. — Size  and  proportions  about  the  same  as  in  typical  Myotis 
evotis,  but  color  lighter  and  brighter;  upper  parts  a  golden  buff,  lower  parts 
buffy  or  dull  whitish;  ears  and  membranes  black  or  dusky. 

Measurements. — Adult  male  from  Cedar  Mountains :  Total  length,  85  mm ; 
tail,  44;  foot,  10;  ear  (dry),  17;  humerus,  36;  spread  of  wings,  242.  Adult 
female  from  Sisters :  96 ;  45 ;  10 ;  18 ;  37.    An  Arizona  specimen  weighed  7.2  g. 

Distribution  and  habitat. — Arid  regions  from  eastern  Oregon  to 
North  Dakota  and  southern  Mexico.  Specimens  are  referred  to  this 
form  from  Oregon  collected  at  Disaster  Peak,  Cedar  Mountains,  Har- 
ney, Burns,  Twelve  Mile  Creek,  Cornucopia,  Wallowa  Lake,  Fossil, 
Lehman,  Deschutes  River,  and  Sisters  (fig.  93).  Some  of  these  speci- 
mens, however,  are  more  or  less  intermediate  with  the  more  western 
and  darker  colored  evotis.  The  records  indicate  that  chrysonotus  is 
a  common  bat  over  the  open  country  of  eastern  Oregon  in  Upper 
Sonoran  and  Transition  Zones,  apparently  spending  the  summer  in 
or  near  the  edges  of  the  Transition. 

On  June  14,  1915,  Preble  shot  one  of  these  bats  at  about  7,000  feet 
altitude  on  the  slope  of  Disaster  Peak,  in  the  extreme  southeastern 
corner  of  the  State,  as  it  flew  over  the  willow-fringed  creek  in  the 
evening.  There  were  cottonwood  trees  2  miles  down  the  creek  and 
cliffs  on  the  other  side  half  a  mile  away,  but  no  nearer  refuge  for  a 
bat.  Later,  on  July  26,  in  the  Cedar  Mountains  of  eastern  Oregon 
he  saw  a  bat  flying  slowly  along  the  side  of  the  mountain  about  the 
middle  of  the  forenoon.  It  alighted  on  some  rocks  close  to  the 
water  of  a  spring,  evidently  intending  to  drink,  and  was  captured 
and  converted  into  a  specimen.  It  was  extremely  lean,  and  its 
flight  suggested  that  it  was  weak  from  hunger,  thirst,  or  disease, 
which  probably  accounted  for  its  appearance  in  daytime. 

In  early  July  1896,  Preble  and  the  writer  each  shot  one  at  the 
lower  edge  of  yellow  pines  on  Twelve  Mile  Creek,  where  they  seemed 
to  be  the  commonest  bat  in  the  open  sagebrush  valley.  Another 
was  collected  on  Squaw  Creek,  near  the  town  of  Sisters  in  open 
yellow  pine  timber  by  L.  J.  Goldman  on  July  26,  1914,  and  another 
28  miles  northwest  of  Burns  by  M.  E.  Peck  on  August  9,  1912. 
An  old  alcoholic  specimen  in  the  United  States  National  Museum 
collection  from  Camp  Harney  was  undoubtedly  taken  by  Bendire 
in  the  seventies  while  he  was  stationed  there,  but  is  without  other 
data.  An  alcoholic  specimen  from  Wallowa  Lake,  secured  by  W.  C. 
Kendall,  September  24,  1897,  gives  the  latest  fall  record  for  the 
State  and  suggests  the  probability  of  a  wintering  cave  at  no  great 
distance. 

General  habits. — These  are  quick,  strong  flying  bats  and  not  col- 
lected in  great  numbers  even  where  common.  In  places  they  are 
found  around  buildings  and  not  infrequently  come  in  through  open 
windows  or  doors  in  search  of  their  food  insects.  They  are  some- 
times found  in  caves  and  hollow  trees,  but  not  in  large  colonies. 

To  what  extent  they  are  migratory  is  not  known  but  this  probably 
depends  on  the  location  of  wintering  caves  and  summer  breeding  and 
feeding  grounds.  Oregon  is  well  supplied  with  extensive  and  little 
known  caverns,  and  undoubtedly  with  many  available  to  bats  and 
not  to  larger  animals.  When  the  great  value  of  bats  to  man  is  better 
realized  their  winter  retreats  wall  be  studied  and  carefully  guarded. 

Food  habits. — Beyond  the  mere  facts  that  they  are  seen  zigzagging 
against  the  sky,  rapidly  snapping  up  flying  insects,  and  that  their 
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stomachs  are   found  filled   with   finely   masticated   insect   remains, 
little  is  known  of  their  actual  food  habits  and  food  supply. 

MYOTIS  VOLANS  LONGICRUS  (Tbue) 
Long-Legged  Bat 
Vespertilio  longicrus  True,  Science  8 :  588,  1886. 

Type. — Collected  in  vicinity  of  Puget  Sound,  Wash.,  by  David  Starr  Jordan. 
Cataloged  December  16,  1886. 

General  characters. — Small,  tibia  long,  about  18  mm ;  ears  short  and  bluntly 
rounded,  fur  on  underside  of  wings  extending  to  elbows;  color  dark  chestnut 
or  cinnamon  brown  above,  sometimes  blackish ;  smoky  brown  below ;  ears  and 
membranes  blackish. 

Measurements. — Adult  female  from  McKenzie  Bridge:  Total  length,  90  mm; 
tail,  41 ;  foot,  9;  ear  (dry),  9;  humerus,  37.  Male  from  Port  Townsend,  Wash. : 
90.6;  42.8;  8;  13;  40. 

Distribution  and  habitat. — The  humid  coast  and  mountain  region 
from  Admiralty  Island,  Alaska,  to  Monterey  County,  Calif.  Oregon 
specimens  are  recorded  by  Miller  and  Allen  from  McKenzie  Bridge, 
east  base  Cascade  Mountains,  east  of  Mount  Thielsen,  and  two  al- 
coholics from  Baker  County.  In  the  university  collection  at  Eugene 
are  specimens  from  Oak- 
ridge,  Eugene,  Mercer, 
Grants  Pass,  and  Galice, 
and  in  Jewett's  collection 
at  Portland  are  specimens 
from  Estacada  and  Ne- 
tarts  (fig.  94). 

General  habit  s. — On 
August  25,  1896,  a  speci- 
men was  taken  on  Upper 
Sink  Creek  in  the  yellow 
pine  forest  near  the  east- 
ern base  of  Mount  Thiel- 
sen, far  from  human  habi- 
tation and  far  from  any 
exposed  rocks.  Nearly  20 
years  later,  on  June  29 
and  July  4, 1915, 1  male  and  1  female  of  these  little  dark-colored  bats 
were  collected  near  McKenzie  Bridge  at  the  edge  of  the  dense  forest. 
Among  the  several  other  species  of  small  Myotis,  indistinguishable  on 
the  wing,  they  were  shot  from  the  air  as  they  darted  back  and  forth 
across  open  spaces  in  the  forest  where  they  could  be  seen  against  the 
evening  sky.  On  July  6,  L.  J.  Goldman  shot  another  at  the  Lost 
Creek  Kanger  Station,  10  miles  southeast  of  the  bridge. 

MYOTIS  VOLANS  INTERIOR  Miixee 
Interior  Bat 
Myotis  longicrus  interior  Miller,  Biol.  Soc.  Wash.  Proc.  27 :  211,  1914. 

Type. — Collected  near  Twining,  Taos  County,  N.  Mex.,  by  Vernon  Bailey,  July 
23,  1904. 

General  characters. — Size  and  form  as  in  typical  M.  v.  longicrus,  but  color 
lighter  and  more  reddish  or  yellowish;  upper  parts  dark  hazel  to  light  chestnut; 


Figure  94. — Range  in  Oregon  of :   1.  Myotis 
longicrus;  2,  M.  v.  interior. 
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lower  parts  dull  tawny  or  pale  buffy  in  immature  specimens ;  ears  and  mem- 
branes dark  brown  or  blackish. 

Measurements. — Adult  female  from  Fremont:  Total  length,  98  mm;  tail,  42; 
foot,  10;  ear  (dry),  11;  forearm,  40.  Another  female  from  same  place:  101; 
45;  10:  11;  40. 

Distribution  and  habitat. — The  arid  interior  region  from  eastern 
Washington  and  Oregon  to  Wyoming  and  Colorado  and  south  into 
Mexico  (fig.  94).  Oregon  specimens  are  recorded  by  Miller  and 
Allen  from  Fremont,  Paulina  Lake,  Silver  Lake,  and  Ironside,  while 
others  from  southeastern  Washington,  western  Idaho,  and  northern 
Nevada  would  indicate  a  range  over  all  of  arid  eastern  Oregon.  A 
specimen  in  the  Jewett  collection  from  Sageview  in  Harney  County 
seems  to  be  of  this  form. 

General  habits. — At  Paulina  Lake,  L.  J.  Goldman  collected  4  of 
these  bats  on  August  14  and  16,  1904,  shooting  them  as  they  flew 
over  the  water  of  the  lake  in  the  evening  twilight.  All  were  males, 
indicating  a  colony  of  males  in  the  vicinity.  On  August  22,  23,  and 
24  at  Fremont,  a  little  farther  south,  he  collected  4  more  specimens — 
all  females.  This  probably  indicates  a  breeding  colony  in  the  vicin- 
ity, as  the  sexes  of  bats  are  generally  well  segregated  during'  the 
breeding  season.  A  female  collected  at  West  Silver  Creek  on  Sep- 
tember 2  may  have  belonged  to  this  same  colony.  Other  records  for 
Oregon  are  based  on  a  specimen  taken  by  Anthony  at  Ironside  in 
northern  Malheur  County,  and  1  taken  by  Jewett  near  Sageview  in 
Harney  County.  So  little  is  known  of  the  specific  habits  of  this 
species  that  every  record  should  contribute  a  valuable  bit  of  infor- 
mation. 

MYOTIS  CALIFORNICUS  CALIFORNICUS    (Audubon  and  Bachman) 

Little  California  Bat 

Yespertilio  californicus  Audubon  and  Bachman,  Acad.  Nat.  Sci.  Phila.,  Jour.  (1) 
vol.  8  (pt.  2)  :  285,  1842. 

Type  locality. — California.     No  type  specified. 

General  characters. — Size  very  small,  with  tiny  feet ;  ears  relatively  large, 
reaching  beyond  tip  of  nose  when  laid  forward;  color  of  upper  parts  bright 
tawny ;  lower  parts  pale  tawny  or  buffy ;  ears  and  membranes  brownish  black. 

Measurements. — Total  length,  about  SO  mm ;  tail,  40 ;  foot,  6.4 ;  ear,  11.6 ; 
forearm,  30;  spread  of  wings,  219.  Weight  of  adults  3.7-5  g  (Grinnell, 
1918,  p.  251). 

Distribution  and  habitat. — From  Sonora  and  Baja  California 
northward  in  the  deserts  and  interior  valleys  to  eastern  Oregon  and 
southeastern  Washington  (fig.  95).  Oregon  specimens  are  recorded 
from  Blue  River,  Mount  Hood,  Sisters,  Elgin,  Wallowa  Lake,  Silver 
Lake,  and  Crown  Rock  (on  the  lower  John  Day  River).  The  speci- 
mens from  west  of  the  Cascades  are  more  or  less  intermediate  in 
characters. 

These  tiny,  bright-colored  bats  are  undoubtedly  distributed  over 
most  of  eastern  Oregon,  although  few  specimens  have  been  taken, 
and  these  mainly  in  Transition  Zone  localities. 

General  habits. — The  scarcity  of  specimens  does  not  mean  that 
the  bats  are  scarce.  In  this  case  it  means  that  they  are  small,  quick, 
and  crooked  fliers,  not  colonial  in  habits  (at  least  not  so  in  summer), 
and  not  easily  procured  by  even  the  most  skillful  collectors  and 
expert  wing  shots.    Among  other  species  of  small  bats,  indistinguish- 
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Figure  95. — Range  of  two  small  bats  in  Oregon :  1, 
Myotis  calif  ornicus  calif 'amicus ;  2,  M.  c.  caurinus. 


able  on  the  wing,  often  found  swarming  around  barns  and  old  build- 
ings, or  along  the  canyon  walls  or  the  edges  of  a  forest,  they  are 
discernible  only  during  a  brief  span  of  twilight.  For  the  15  or  20 
minutes  before  actual  darkness  the  eager  collector  shoots  rapidly 
as  the  bats  cross  a  span  of  clear  western  sky,  and  if  favored  by  skill 
and  good  luck  afterward  picks  up  a  few  specimens,  sometimes  com- 
prising several  species,  sometimes  all  of  one  kind.  One  of  these  little 
bats  may  come  into  a  room  through  open  door  or  window  and  be 
knocked  down  with  a  towel  or  sack  and  secured  for  a  specimen,  or 
a  few  may  be  picked  from  cracks  in  the  rocks  or  dark  retreats  in 
attics  or  walls,  but  the 
numbers  collected  or 
identified  are  of  little 
significance  as  an  index 
to  the  actual  numbers 
that  are  flying  all  night 
and  collecting  their  insect 
food. 

In  autumn  they  disap- 
pear to  sleep  away  the 
winter  in  some  cave  or 
mine  shaft  or  safe  retreat 
and  are  not  seen  again 
until  the  warm  days  of 
spring. 

Breeding  habits. — There 
seem  to  be  no  actual  breed- 
ing records  for  Oregon  although  specimens  have  been  collected  dur- 
ing the  spring  and  early  summer  when  undoubtedly  they  were  on 
their  breeding  grounds.  In  other  parts  of  its  range  records  show 
that  one  young,  born  apparently  in  June,  is  the  usual  number. 

Food  habits. — Of  specimens  collected  the  stomachs  are  usually 
full  of  insect  remains  so  finely  masticated  that  only  with  a  high-power 
microscope  can  one  determine  even  the  groups  to  which  the  insects 
belong.  Apparently  all  are  flying  species,  captured  on  the  wing,  but 
of  the  actual  feeding  habits  of  the  bats  comparatively  little  is 
known. 

MYOTIS  CALIFORNICUS  CAURINUS  Miller 

Northwest  Coast  Bat 

Myotis  calif  ornicus  caurinus  Miller,  North  Amer.  Fauna  No.  13,  p.  72,  1897. 

Type. — Collected  at  Massett,  Queen  Charlotte  Islands,  British  Columbia,  by 
J.  H.  Keen  in  1895. 

General  characters. — Size  slightly  larger  than  typical  califomwus,  and  color 
darker.  Upper  parts  argus  brown  of  Ridgway ;  lower  parts  slightly  paler, 
about  sudan  brown,  near  chestnut  above  and  hazel  below;  ears  and  membranes 
blackish. 

Measurements. — Two  specimens  from  Queen  Charlotte  Islands :  Total  length, 
81  and  87  mm;  tail,  36  and  39;  foot,  8  and  7;  forearm,  30.  One  male  from 
McKenzie  Bridge:  78;  32;  7;  12;  32.  Oregon  specimens  are  slightly  smaller 
than  typical. 

Distribution  and  habitat. — Humid  area  of  the  Pacific  coast  from 
the  southern  Alaska  islands  south  to  northwestern  California  and 
the  vicinity  of  San  Francisco  Bay.     In  Oregon  specimens  are  re- 
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corded  by  Miller  and  Allen  from  Brownsboro,  Corvallis,  Philomath, 
Eugene,  Marmot,  McKenzie  Bridge,  Prospect,  Tillamook,  Reston, 
and  Lookingglass  (fig.  95).  Others  examined  in  the  Jewett  collec- 
tion are  from  Holly,  Linn  County;  Mercer,  Lane  County;  Remote, 
Coos  County;  Gold  Beach,  Curry  County;  and  still  others  in  the 
University  collection  at  Eugene  from  Roseburg,  Douglas  County; 
Galice,  Josephine  County;  Grants  Pass,  and  Fish  Lake  in  Jackson 
County.  In  the  Alex  Walker  collection  specimens  have  been  identi- 
fied by  the  Grinnells  from  Blaine  and  Tillamook. 

A  few  individuals  from  the  Willamette  Valley  are  so  light  that 
they  are  referred  to  calif  ornicus,  but  most  of  the  specimens  from  west 
of  the  Cascades  in  Oregon  are  of  this  dark-brown  form.  They  oc- 
cupy the  humid  Transition  Zone  area  of  the  State  and  are  generally 
abundant  in  the  valley  forests,  around  buildings,  and  along  the 
watercourses. 

General  habits. — In  the  dusk  of  evening  these  little  brown  midgets 
swarm  out  of  the  woods  and  go  skimming  over  the  still  surface  of 
streams  and  ponds,  scooping  up  mouthfuls  of  water  until  their  thirst 
is  satisfied,  then  they  dodge  in  and  out  among  the  trees  or  around 
buildings  in  such  quick  and  crooked  flight  that  even  a  good  wing 
shot  will  get  but  a  few  specimens.  Their  habits  differ  from  those  of 
calif  ornicus  merely  in  adaptation  to  a  better  forested  area  as  their 
colors  are  toned  to  the  deeper  shadows. 

Most  of  the  specimens  have  been  collected  during  the  summer,  but 
one  was  taken  at  Marmot  at  the  west  base  of  Mount  Hood  as  late  as 
September  12,  and  Alex  Walker  collected  them  at  Blaine  in  Tilla- 
mook County,  on  November  24  and  25.  Cantwell  took  another  at 
Philomath  on  March  12,  and  Walker  another  at  Blaine  on  March  26. 
For  the  other  4  or  5  months  of  the  year  they  disappear  for  their 
winter  quarters,  probably  in  caves  or  other  retreats  for  hibernation. 

Cantwell  shot  two  at  the  Rogers  Ranch,  near  Parkdale  at  the 
north  base  of  Mount  Hood,  on  the  evening  of  March  27,  1919",  after 
a  warm  bright  day,  although  2  feet  of  snow  still  covered  the  ground 
and  no  insects  were  noted  in  the  air. 

MYOTIS  SUBULATUS  MELANORHINUS   (Mekeiam) 
Black-nosed  Bat 

Vespertilio  melanorhinus  Merriam,  North  Amer.  Fauna  No.  3,  p.  46,  1890. 

Type. — Collected  at  Little  Spring,  north  base  of  San  Francisco  Mountain, 
Ariz.,  by  C.  Hart  Merriam  and  Vernon  Bailey  on  August  4,  1889. 

General  characters. — Size  small,  about  as  in  M.  calif  ornicus,  ears  slightly 
larger,  color  much  the  same  but  nose  and  face  blackish.  Color  of  upper  parts 
bright  golden  brown,  the  muzzle,  chin,  and  sides  of  head  from  mouth  to  ear 
dull  blackish ;  lower  parts  dull  buffy ;  ears  black  and  membranes  brownish 
black. 

Measurements. — Type  specimen:  Total  length,  83  mm;  tail,  43;  ear  (fresh), 
13 ;  foot,  7 ;  forearm,  32.  One  specimen  from  Zuni  Mountains,  N.  Mex. :  Total 
length,  78;  tail,  38;  foot,  7.5;  ear  (dry),  13;  forearm,  33.  An  adult  male  from 
mouth  of  the  Deschutes:  80;  38;  8;  12;  31.  Weight  of  female  4.7  g  (Grinnell, 
Dixon,  and  Linsdale,  1930,  p.  456). 

Distribution  and  habitat. — From  New  Mexico,  west  Texas,  and 
Lower  California  to  eastern  Oregon  and  Washington.  Oregon  spec- 
imens recorded  by  Miller  and  Allen  are  from  Burns,  Homestead, 
Millers    (at  mouth  of  Deschutes),  Riverside,  Rockville,  Sheaville, 
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Rome,  Skull  Spring,  Twelve  Mile  Creek,  and  Warner  Valley  (fig. 
96).  There  is  one  from  Bly,  Wash.,  in  the  extreme  southeastern 
corner,  close  to  the  Oregon  line. 

These  localities  carry 
the  animal's  range  over 
the  arid  part  of  eastern 
Oregon  and  indicate  a 
rather  abundant  species 
in  mainly  Upper  Sonoran 
Zone.  They  have  been 
collected  from  April  12 
at  the  mouth  of  the  De- 
schutes to  September  26 
in  Warner  Valley. 

General  habits. — On  the 
wing  these  little  bats  are 
indistinguishable  from 
Myotis  calif ornicus,  and 
even  in  the  hand  require 
close  scrutiny  to  detect  the 
dusky  nose  and  face.  In  habits  they  seem  to  be  equally  close  or  else 
to  have  been  mistaken  for  calif  ornicus,  as  there  are  no  field  notes 
attributed  to  them. 


Figure  96. 


Range  of  black-nosed  bat,  Myotis  stioula- 
tus  melanorhinus ,  in  Oregon. 


EPTESICUS  FUSCUS  FUSCUS  (Peale  and  Beauvois) 

Big  Brown  Bat 

Vespertila  fuscus   Peale   and   Beauvois,   Catal.    Raisonne\    Mus.    Peale,   Phila- 
delphia, p.  18,  1796  (p.  14,  English  ed.) 

Type  locality. — Philadelphia,  Pa. 

General  characters — Size  large,  expanse  of  wings  about  13  inches ;  fur  long 
and  glossy,  color  bright  brown ;  membranes  blackish,  total  number  of  teeth 
32.  Color  of  upper  parts  bright  tan  brown;  lower  parts  slightly  paler;  mem- 
branes, feet,  ears,  and  nose  black  or  blackish. 

Measurements. — Spread  of  wings,  324  mm.  Total  length,  117 ;  tail,  50 ;  feet, 
11 ;  forearm,  44.  Weight  12-15  g  when  not  excessively  fat.  Weight  of  five 
males  14.6-22.7  g  (Grinnell,  Dixon,  and  Linsdale,  1930,  p.  1,56). 

Distribution  and  habitat. — These  large  brown  bats  range  clear 
across  the  northern  United  States  and  are  more  or  less  common 
over  practically  all  of  Oregon  at  one  season  or  another  (fig.  97). 
Their  breeding  range  seems  to  be  mainly  in  the  Transition  Zone, 
but  in  late  summer  they  are  found  in  the  Canadian  Zone  timber 
of  the  mountains  and  in  spring  or  late  summer  may  be  found  in  the 
lowest  valleys.  Not  until  the  bats  have  been  banded  and  more 
carefully  studied  in  the  field  at  all  seasons  will  it  be  possible  to 
speak  intelligently  of  their  ranges  and  migratory  habits. 

General  habits. — These  are  rather  conspicuous  strong  flying  bats, 
coining  out  early  in  the  twilight,  and  after  visiting  the  nearest 
water  for  a  series  of  copious  drinks  begin  the  quest  for  flying  in- 
sects among  the  trees,  along  streams,  or  about  buildings  or  rocks. 
Their  flight  is  rapid  but  not  so  quick  and  crooked  as  that  of  the 
smaller  species  and  generally  more  specimens  are  secured  than  of 
many  smaller  kinds  that  are  just  as  numerous. 
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Generally  they  are  found  living  in  old  buildings,  under  bark  of 
dead  trees,  in  caves  or  cracks  of  cliffs,  or  seams  of  canyon  walls, 
where  they  hang  up  during  the  daylight  hours.  In  winter  they 
seek  the  larger  caves  or  walls  of  buildings,  where  a  uniform  tempera- 
ture enables  them  to  pass  the  cold  season  in  a  state  of  torpor,  called 
hibernation. 

At  Eugene  on  June  21,  1914,  these  bats  were  actually  numerous 
along  the  river  as  they  came  out  of  the  town  at  early  dusk  and  flew 
slowly  over  the  water.  In  fact  they  flew  so  slowly  that  4  specimens 
were  secured  out  of  6  shots,  an  unusual  record  for  bat  shooting,  but 
the  slow  flight  was  explained  when  each  of  the  4  specimens  was  found 
to  contain  a  large  foetus,  practically  ready  for  birth.     The  next 

day  at  Vida,  farther  up 
the  McKenzie  River,  the 
writer  again  found  these 
bats  common  but  flying 
so  high  over  the  treetops 
that  they  were  mostly  out 
of  shotgun  range.  A 
dozen  or  20  were  often  in 
sight  at  one  time,  circling 
and  zigzagging  in  quest 
of  flying  insects,  but  after 
much  shooting  with  heavy 
loads  only  2  were  brought 
down.  On  the  evening  of 
June  26  they  came  down 
and  flew  low  enough  for 
a  good  series  of  specimens 
to  be  secured,  all  of  which  proved  to  be  females  carrying  each  a  fully 
developed  foetus  which  was  fully  a  quarter  of  the  size  and  weight 
of  the  mother.  No  scales  were  available  for  weighing  them,  but  the 
size  of  the  young  as  compared  with  that  of  the  mother  was  astonish- 
ing. With  stomachs  also  distended  with  insects  the  old  bats  were 
shaped  like  toads,  and  it  was  no  wonder  they  flew  slowly  and  high 
up  where  the  air  was  unobstructed. 

A  few  days  earlier  these  bats  had  been  found  common  on  Spencer 
Butte,  near  Eugene,  where  they  flew  so  rapidly  through  the  treetops 
that  no  specimens  were  secured,  and  on  July  18  at  a  5,000-foot  camp 
at  the  north  base  of  Three  Sisters  Peaks  a  few  were  collected  as  they 
flew  rapidly  through  the  lodgepole  pines,  but  these  were  all  males 
as  were  probably  those  on  Spencer  Butte.  Also  all  but  one  of  those 
collected  at  McKenzie  Bridge  early  in  July  were  males. 

The  young  born  in  the  latter  part  of  June  are  soon  able  to  fly  and 
catch  their  own  food  and  by  the  middle  of  August  are  nearly  full 
grown.  This  is  the  mating  season,  and  the  males  and  females  are 
generally  found  together  in  about  equal  numbers. 

After  the  mating  season  the  bats  begin  to  store  up  fat  for  the 
winter  sleep  and  will  often  double  in  weight  before  the  cold  weather 
begins.    Very  fat  individuals  will  sometimes  weigh  up  to  22  g. 

One  of  these  bats  collected  by  Luther  J.  Goldman  at  West  Silver 
Creek,  10  miles  southwest  of  Silver  Lake,  on  September  3,  1914,  was 
already  very  fat  and  probably  ready  for  hibernation  in  the  near 


Figure  97. 


-Range  of  big  brown  bat,  Eptesicua  f uscua 
fusciis,  in  Oregon. 
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vicinity.  Goldman  reported  them  as  then  rarely  seen  and  probably 
mostly  already  hibernating.  Another  collected  by  Preble  at  Fort 
Klamath  on  September  14,  1896,  gives  the  latest  record  for  the 
State.  Another  bat  reported  by  Stanley  G.  Jewett  at  Miller's,  near 
the  mouth  of  the  Deschutes  River,  on  April  14, 1915,  and  thought  to  be 
this  species  would  give  the  earliest  record  for  appearance  in  spring 
if  correctly  determined.  These  records  would  indicate  about  7 
months  of  hibernation  which  probably  explains  the  10-month  period 
of  gestation,  extending  approximately  from  the  middle  of  August 
to  the  middle  of  June  in  this  species. 

Food  habits. — These  big  brown  bats  are  hearty  feeders  with  large 
stomachs,  but  little  is  known  of  their  actual  food  supply.  The 
stomach  contents  indicate  a  wide  range  of  species  of  insects,  but  few 
of  the  species  have  been  carefully  determined.  At  Vida  they  were 
feeding  high  in  the  air  mostly  beyond  the  range  of  the  heaviest  loads 
of  fine  shot,  and  the  few  secured  seemed  to  be  filled  up  with  some 
kind  of  high-flying  beetle.  One  of  the  bats  had  a  small  striped  beetle 
in  its  mouth  when  it  struck  the  ground,  but  this  was  lost. 

At  the  Arnold  Ice  Caves,  14  miles  southeast  of  Bend,  the  brown 
bats  were  common,  flying  out  and  in  the  mouth  of  one  of  the  large 
cave  openings,  and  zigzagging  back  and  forth  under  the  broad  arch- 
way of  the  entrance.  Often  they  would  alight  on  some  point  of  the 
roof  and  sit  for  a  moment  eating  their  insect  prey,  and  under  these 
feeding  spots  the  ground  was  strewn  with  wings  of  moths,  beetles, 
and  flies.  A  few  of  the  wings  saved  and  referred  to  the  Bureau  of 
Entomology  and  identified  by  H.  E.  D}^er  represented  several  species 
in  the  genera  Ewoxia  and  CucuUia  of  the  Noctuid  moths  and  others 
in  the  genera  Nemora  and  Stom.nodes  of  the  Geometrid  moths.  The 
species  could  not  be  determined  from  so  scant  material.  The  wings 
of  a  crane  fly  (Tipulidae)  were  also  identified. 

Economic  status. — During  the  greater  part  of  the  months  of  insect 
activity  these  bats  are  found  in  greatest  abundance  among  the  forest 
trees  where  they  glean  their  insect  food  and  probably  serve  as  an  im- 
portant factor  in  the  protection  of  our  forests.  The  specific  insects 
eaten  are  not  well  known,  but  the  stomach  contents  of  the  bats  show 
a  large  proportion  of  moth  and  beetle  remains,  and  these  would  pre- 
sumably include  serious  enemies  of  the  trees.  Until  a  more  detailed 
study  of  bats  is  made  it  will  not  be  known  how  much  is  owed  to  these 
useful  workers  of  the  night. 

LASIONYCTERIS  NOCTIVAGANS    (Le  Conte) 

Silver-haired  Bat 

V[espertUio]    noctivagans    Le    Conte,    McMurtrie's    Cuvier,    Animal    Kingdom, 
v.  1,  p.  431,  1831. 

Type  locality. — Eastern  United  States. 

General  characters. — Size  medium,  spread  of  wings  about  12  inches,  ears 
short  and  wide  (pi.  52,  A);  tragus  short;  upper  surface  of  tail  membrane 
hairy ;  fur  long  and  soft ;  general  colors  blackish  with  silvery  frosting  of  white 
hair  tips  over  back  and  belly ;  total  number  of  teeth  36.  Color  of  upper  parts 
clear  black  or  brownish  black  with  pure  white  tips  over  back ;  lower  parts 
black  or  dark  brown,  with  a  few  white-tipped  hairs  over  belly ;  membranes, 
feet,  ears,  and  nose  black  or  blackish. 

Measurements. — Spread  of  wings,  300  mm.  Total  length,  100;  tail,  40; 
hind  foot,  9 ;  forearms,  42.  Weight  of  one  small  individual  in  spring,  8  g,  but 
the  Griunells  give  weights  up  to  10  and  12  g. 
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Distribution  and  habitat. — These  wide-ranging  bats  cover  the 
greater  part  of  the  United  States  and  much  of  Canada  in  their  breed- 
ing and  migration  ranges.  In  Oregon  specimens  have  been  collected 
at  various  seasons  over  practically  the  whole  State  (fig.  98).  Their 
breeding  range,  however,  is  apparently  restricted  to  the  Transition 
and  Canadian  Zones. 

General  habits. — More  than  almost  any  other  bat  these  are  forest- 
dwelling  animals,  especially  in  the  breeding  season.  During  their 
long  and  irregular  migrations  they  may  be  found  in  any  of  the  open 
valleys  and  low  country  on  their  way  to  caves  or  wintering  grounds 
farther  south.  In  early  summer  they  are  one  of  the  commonest  bats 
in  the  mountain  forests  where  they  fly  at  night  among  the  branches 
of  the  trees  and  usually  spend  the  day  in  hollow  trees  or  under  the 

loose  bark  of  dead  trees. 
They  come  out  rather  late 
in  the  evening  and  are 
not  easily  shot  against 
the  evening  sky  as  they 
fly  from  one  grove  to 
another  in  quest  of  their 
winged  prey. 

On  May  29, 1896,  Preble 
secured  3  specimens  as 
they  flew  among  the  yel- 
low pines  near  Elgin  in 
the  Blue  Mountains,  and 
on  June  10,  2  were  col- 
lected in  the  timber  north 
of  old  Camp  Harney. 
Another  was  secured  on 
the  Ochoco  River,  20  miles  east  of  Prineville,  one  evening  in  June, 
probably  close  to  its  breeding  ground.  At  the  little  town  of 
Sisters,  in  the  yellow  pine  on  the  east  base  of  the  Cascades,  Luther 
Goldman  collected  several  specimens  late  in  July,  and  another 
at  Bend  on  August  3.  On  August  25,  1896,  Merriam  secured  a 
specimen  among  the  yellow  pines  east  of  Mount  Thielsen.  R.  H. 
Becker  collected  a  half-grown  young  just  able  to  fly  at  6,000  feet 
altitude  in  the  Kiger  Gorge  in  the  Steens  Mountains,  on  August 
21,  1916.  He  reported  them  as  fairly  common  among  the  aspens  in 
the  canyon,  but  difficult  to  shoot  as  they  came  into  the  open  for  only 
a  brief  instant  in  their  rapid  flight.  In  western  Oregon  M.  E.  Peck 
secured  specimens  in  Douglas  County  near  Anchor  and  Reston  in 
July  and  August  1916.  On  August  2,  1912,  he  had  collected  a 
specimen  at  Belknap  Springs  on  the  Upper  McKenzie  River  and 
another  in  the  Blue  Mountains  at  Meacham  on  July  21,  1915.  In  the 
agricultural  college  collection  at  Corvallis  there  is  a  specimen  col- 
lected in  that  vicinity  on  October  13,  1919,  by  Bitney  and  H.  E. 
Feller,  and  in  the  Merriam  collection  1  .from  Beaverton  collected  by 
A.  W.  Anthony  in  1884.  but  without  specific  date.  In  the  Jewett 
collection  are  specimens  trom  Remote,  taken  September  10,  1922,  and 
the  West  Fork  of  Wallowa  River  taken  July  22,  1925,  and  in  the 
University  of  Oregon  collection  are  1  from  Sisters,  taken  July  25, 
1914,  and  1  from  Triangle  Lake,  Lane  County,  taken  May  29,  1912. 


Figure  98.- 


-Range  of  silver-haired  bat,  Lasionyctcris 
noctivagans,  in  Oregon. 
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In  the  Walker  collection  are  2  specimens  taken  at  Tillamook  on 
June  28,  1914,  and  September  22,  1924.  These  scattered  localities 
over  the  State  do  not  give  a  definite  idea  of  the  range  and  abundance 
of  the  bats,  because  in  the  heavy  timber  where  they  are  most  abund- 
ant few  specimens  can  be  obtained  owing  to  the  dense  foliage  and 
early  darkness. 

Little  is  known  of  their  general  habits  and  still  less  of  their  places 
for  spending  the  winter  months.  Specimens  are  occasionally  taken 
in  spring  or  fall  as  far  south  as  Texas  and  New  Mexico,  but  it  seems 
probable  that  they  have  regular  migratory  routes  to  certain  caves 
or  to  warm  valleys  where  they  spend  the  winter. 

Economic  status. — These  bats  are  undoubtedly  of  special  value  in 
protecting  the  forests  from  insects  although  there  is  little  positive 
information  as  to  the  species  of  insects  consumed. 

PIPISTRELLUS  HESPERUS  HESPERUS  (H.  Allen) 
Little  Canyon  Bat 


Scotophilia  hespenis  H.  Allen,  Monograph  Bats  of  North  Amer.,  p.  43,  1864. 

Type. — Collected  at  Old  Fort  Yuma,  Calif.,  by  Maj.  G.  H.  Thomas,  United 
States  Army;  cataloged  October  31,  1861. 

General  characters. — Size  very  small  (pi.  52,  B),  spread  of  wings  8  or  9 
inches,  color  pale  buffy  gray,  strongly  contrasted  with  black  ears  and  mem- 
branes ;  ears  rather  short ;  tragus  blunt  with  tip  bent  forward ;  total  number 
of  teeth,  34.  Color  of  fur  buffy  gray,  all  over ;  membranes,  feet,  ears,  and 
nose  black  or  blackish. 

Measurements. — Spread  of  wings,  204  to  225.  Total  length,  75 ;  tail,  30 ;  foot, 
7 :  forearm,  30.  Weight  of  adults  4  or  5  g,  males  averaging  smaller  than 
females. 

Distribution  and  habitat. — From  a  wide  range  over  lower  Sonoran 
deserts  from  Texas  to  eastern  California  and  Nevada  these  tiny  bats 
come  into  the  valleys  of  eastern  and  northern  Oregon  in  rather 
limited  numbers  (fig.  99). 
Specimens  have  been  taken 
from  Watson,  Riverside, 
Princeton,  Alvord  Valley, 
both  sides  of  the  Co- 
lumbia at  the  mouth  of 
the  Deschutes,  and  Al- 
mota,  Wash.  In  summer 
temperature  these  valleys 
are  close  to  Lower  Sono- 
ran Zone,  although  not 
marked  by  sufficient  num- 
ber of  species  to  be 
mapped  as  such.  The 
presence  of  the  bats  here 
may  be  considered  as 
either  an  element  of  Lower 
Sonoran  or  as  a  slight  overlapping  of  range  into  the  edge  of  Upper 
Sonoran  Zone. 

General  habits—The  name  of  canyon  bat  has  been  given  these 
midgets  from  their  abundance  in  the  canyons  of  the  deserts  where 
they  fairly  swarm  out  of  the  cliffs  and  canyon  walls  in  the  early 


Figure  99.- 


Range  of  little  canyon   bat,  Pipistrellus 
hesperus,  in  Oregon. 
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evening  hours  and  hurry  to  the  nearest  water  to  quench  their  thirst. 
They  have  even  been  seen  to  come  out  at  midday  to  get  a  drink  of 
water  and  go  dipping  down  to  the  surface,  scooping  up  mouthful 
after  mouthful  of  the  refreshing  fluid.  Their  flight  is  quick  and 
crooked  as  they  zigzag  overhead  in  quest  of  winged  prey  and  their 
skill  as  hunters  is  shown  by  the  full  stomachs  of  those  shot  for 
specimens  only  15  or  20  minutes  after  they  have  been  flying'. 

Their  homes  are  back  in  cracks  and  caverns  of  the  cliffs  where  they 
sleep  through  the  daylight  hours.  The  young  are  raised  in  suitable 
places  where  food  and  shelter  attract  colonies  of  breeding  females. 
The  winter  sleep  or  hibernation  carries  them  through  the  period  of 
cold  and  scarcity  of  food.  As  to  what  extent  they  migrate  to  and 
from  winter  and  summer  ranges  there  is  little  evidence.  At  Watson 
in  the  Owyhee  Canyon  Preble  found  them  abundant  in  July  1915, 
and  of  a  series  of  13  specimens  all  but  2  were  females.  In  the 
late  afternoon,  sometimes  half  an  hour  before  sundown  they  would 
often  make  their  appearance  along  the  river,  evidently  driven  by 
thirst  from  their  dry  retreats  and  come  slowly  and  steadily  down 
the  slopes,  wasting  no  time  in  search  of  food  but  intent  on  quenching 
their  thirst. 

This  was  evidently  a  breeding  colony,  as  1  of  the  females  collected 
on  July  19  contained  2  large  embryos  and  1  taken  on  July  21  was 
nursing  young.  Judging  from  many  records  2  young  is  the  usual 
number,  and  these  are  born  generally  in  July.  Breeding  females 
usually  contain  embryos  throughout  May  and  June,  and  Preble's 
record  of  July  19  is  the  latest  for  embryos  that  has  come  to  the 
writer's  knowledge. 

Jewett  and  Gabrielson  collected  several  of  these  tiny  bats  in  the 
canyon  of  Trout  Creek  at  the  southern  end  of  Alvord  Valley  on 
June  21,  1930,  where  considerable  numbers  were  seen  flying  about 
shortly  after  sundown.  Another  specimen  was  obtained  about  the 
middle  of  October  1930,  at  the  Brown  Ranch  near  Princeton  in  the 
Malheur  Valley.  Jewett  collected  a  male  at  the  mouth  of  the  Des- 
chutes River  on  April  15,  1915,  which  seems  to  be  the  earliest  Oregon 
record,  but  no  late  records  are  available  to  indicate  dates  of  hiber- 
nation or  migration. 

The  stomach  contents  of  these  little  bats  show  a  well  masticated 
mass  of  small  insects,  but  no  accurate  determination  of  the  species 
has  been  made,  and  the  undoubted  value  to  agriculture  of  these  little 
animals  cannot  be  stated  in  definite  terms. 

NYCTERIS   CINEREA    (Peale   and    Beauvois) 

Hoary   Bat 

Vespertilio  cin-ereus  Peale  and  Beauvois,  Catal.  Raisonne,  Mas.  Peale,  Phila- 
delphia, p.  18,  1796  (p.  15  of  English  ed.). 

Type  locality. — Philadelphia,  Pa. 

General  characters. — Size  large,  spread  of  wings  about  16  inches,  ears  short 
and  rounded,  partially  furred,  with  black  naked  rims;  top  of  feet  and  tail 
membranes  furry;  fur  full  and  soft;  teeth  32;  color  yellowish  brown,  frosted 
with  white  above  and  below ;  throat  and  wing  linings,  clear  buffy. 

Measurements. — Average  specimen:  Spread  of  wings,  about  380  mm.  Total 
length,  140 ;  tail,  60 ;  foot,  13 ;  forearm,  53.  Weight  of  adult  male  20  g,  not  fat 
and  stomach  empty. 
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Some  Oregon  Bats. 


A.  Silver-haired  bat;  B,  little  canyon  bat,  smallest  of  Oregon  bats;  C,  Pacific  pale  bat  (about  natural  size; 

photographed  by  A.  Erazier  Howell). 
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Distribution  and  habitat. — These  large  gray  bats,  from  a  breeding 
range  across  the  northern  United  States  and  Canada  and  south  in 
the  boreal  mountain  forests,  migrate  in  the  fall  to  the  low  valleys 
and  the  southern  border  of  the  United  States  and  thus  cover,  at  one 
season  or  another,  a  large  part  of  the  continent.  They  undoubtedly 
occur  over  all  of  Oregon  as  the  few  records  carry  them  across  the 
State  (fig.  100). 

General  habits. — Unlike  any  other  species  of  Oregon  bat,  these 
beautiful,  big,  soft-furred  animals  hang  themselves  up  during  the 
day  in  the  foliage  of  trees,  usually  in  dense  leafy  masses  near  the 
tips  of  drooping  branches  where  head  downward  with  folded  wings 
they  sleep  until  the  twi- 
light begins,  then  on 
strong  wings  fly  rapidly 
among  the  treetops  in 
search  for  food.  Then- 
large  size,  light  color,  and 
short  ears  afford  easy 
recognition  marks,  even 
on  the  wing. 

On  July  8, 1914,  Luther 
J.  Goldman  shot  one  of 
these  big  bats  at  Lost 
Creek,  10  miles  east  of 
McKenzie  Bridge  on  the 
west  slope  of  the  Cas- 
cades. It  was  a  male  and 
apparently  the  first  record 
of  the  species  for  the  State.  On  October  18,  1917,  M.  E.  Peck  col- 
lected a  female  at  Salem  where  at  that  season  it  may  well  have  been 
a  migrant.  On  October  9,  1924,  Alex  Walker  collected  a  female 
near  Tillamook. 

On  June  15,  1915,  in  a  canyon  on  the  east  slope  of  Disaster  Peak, 
near  the  southeastern  corner  of  the  State,  Preble  found  one  of  these 
bats  hanging  from  a  leafy  twig  of  aspen  about  8  feet  from  the 
ground,  the  branch  being  grasped  by  both  hind  feet  about  l^i  inches 
apart,  the  palms  opposite.  It  was  collected  for  a  specimen  and 
proved  to  be  an  adult  male.  Another  large  bat  seen  flying  higher 
up  the  slope  the  previous  evening  was  thought  to  be  the  same  species. 
Three  days  later  he  collected  another  male  on  Crooked  Creek,  22 
miles  southwest  of  Rome,  where  it  had  evidently  been  spending  the 
day  in  a  grove  of  poplars  near  the  ranch.  About  a  month  later 
he  reported  seeing  several  others  among  the  large  cottonwoods 
around  a  ranch  near  Watson  farther  down  the  Owyhee  River.  They 
did  not  leave  their  leafy  retreats,  however,  until  so  late  in  the  even- 
ing that  it  was  too  dark  for  successful  bat  shooting,  and  no  specimens 
were  secured,  although  at  least  three  individuals  were  recognized 
on  the  wing. 

Stanley  G.  Jewett,  Jr.,  reports  the  capture  of  a  hoary  bat  in  east 
Portland  on  September  14,  1930.  It  was  found  hanging  in  a  Persian 
(English)  walnut  tree  near  the  sidewalk  on  a  well-traveled  street 
in  the  residential  section  of  the  city  and  about  8  feet  above  the 


Figure  100.- 


Range  of  the  hoary  bat,  Nycteris  cinerea, 
in  Oregon. 
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ground.  It  was  an  adult  female  in  very  full  pelage,  and  measured 
16^8  inches  from  tip  to  tip  of  wings  and  5y8  inches  from  tip  of  nose 
to  tip  of  tail.  This  probably  represents  a  record  during  migration, 
where  the  bat  was  merely  resting  for  the  day  (Murrelet  11  (3)  :  75, 
1930). 

At  the  Kanger  Station  near  Voltage  on  the  south  side  of  Malheur 
Lake,  Wilbur  Springer  brought  the  writer  a  fine  old  male  hoary  bat 
on  September  7,  1920.  It  had  been  found  clinging  to  the  cellar  door 
one  cold  morning  and  was  partially  torpid.  There  were  no  trees 
in  the  vicinity  and  the  bat  had  evidently  been  forced  to  take  a  board 
as  a  substitute.  It  was  kept  alive  for  a  few  days  in  a  half-torpid 
state  and  perhaps  would  have  hibernated  if  suitable  quarters  had 
been  available,  although  it  was  not  fat  and  was  evidently  on  its 
southward  migration. 

On  June  27,  1928,  the  writer's  sister,  Anna  Bailey  Mills,  found 
one  of  these  big  bats,  a  male,  probably  on  its  way  north,  hanging 
in  the  green  foliage  of  a  plum  tree  in  her  orchard  near  Fallon,  Nev. 
It  was  captured  in  a  butterfly  net  and  kept  for  several  days  in 
captivity.  It  did  not  eat  the  cutworm  moths  put  in  its  box  and  only 
licked  at  pieces  of  raw  meat  but  was  very  thirsty  on  the  second  day 
and  eagerly  drank  water  from  a  teaspoon,  licking  it  up  with  its 
long  and  rather  broad  tongue.  Later  it  proved  to  be  fond  of  warm 
milk  and  lapped  up  all  there  was  in  a  spoon  and  then  licked  out  the 
spoon  with  the  long  red  tongue  just  as  a  little  dog  would  lick  out  its 
plate.  The  bat  would  climb  a  branch  in  the  cage  and  hang  for  the 
day  by  the  hooked  hind  claws  and  with  wings  folded  neatly  around 
it  sleep  quietly  until  evening.  On  the  sixth  day  it  was  found  dead 
in  the  cage,  the  liquid  diet  evidently  not  proving  sufficiently  nourish- 
ing for  its  hearty  system.  Not  a  large  individual,  it  measured  5 
inches  in  total  length,  with  a  wing  spread  of  14  inches. 

Breeding  habits. — The  mammae  of  the  hoary  bats  are  arranged  in 
two  pairs  on  the  sides  of  the  breast,  and  the  young  are  usually  two 
in  number,  born  in  late  June  or  early  July  and  carried  clinging  to 
the  body  of  the  mother  until  able  to  fly.  Merriam  has  some  evidence 
to  show  that  the  mating  season  is  in  August,  but  the  breeding  habits 
are  not  well  known. 

Hibernation. — Whether  these  bats  commonly  hibernate  or  go  far 
enough  south  on  their  autumnal  migrations  to  find  a  mild  climate 
and  abundant  insect  life  during  the  winter  is  not  well  known.  Oc- 
casionally one  is  found  hanging  up  in  a  bush  or  tree  in  a  semitorpid 
condition,  but  there  seem  to  be  no  records  of  their  occurring  in  any 
considerable  numbers  in  caves  or  other  suitable  winter  cover. 

CORYNORHINUS   RAFINESQUII   TOWNSENDII    (Cooper) 
Jack-rabbit  Bat;  So-Capual  of  the  Chinook  (J.  K.  T.) 

Plecotus  toicnsendii  Cooper,  Amer.  Lyceum  Nat.  Hist.,  New  York  4:  73,  1837. 

Type  locality. — Fort  Vancouver,  Wash. 

General  characters. — Size  medium,  spread  of  wings  about  a  foot;  ears  thin 
and  very  long  over  an  inch,  nose  with  two  prominent  lumps  at  sides,  mem- 
branes thin  and  naked,  color  dark,  teeth  36.  Color  of  typical  specimens  from 
Comox,  British  Columbia,  and  Vida,  Oreg.,  dark,  sooty  brown,  slightly  lighter 
below,  ears,  feet,  and  membranes  dark  brown  like  fur. 
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Measurements. — Adult  male  from  Vida:  Spread  of  wings,  about  300  mm. 
Total  length,  100 ;  tail,  47 ;  foot,  10 ;  forearm,  41.  Another  from  MeKenzie 
Bridge :  108,  49,  12,  44. 

Distribution  and  habitat. — This  darkest  form  of  the  long-earecl 
bats  inhabits  the  humid  Transition  Zone  of  the  northwest  coast 
region  from  southern  British  Columbia  to  northwestern  California, 
including  most  of  Oregon  west  of  the  Cascades  (fig.  101).  Speci- 
mens, when  obtained,  from  the  Upper  Kogue  River  Valley  will 
probably  prove  to  be  intermedins  instead  of  typical  townsendii. 

General  habits. — These  long-eared  bats  are  generally  cave  dwellers, 
and  their  erratic  distribution  is  thus  evidently  influenced  by  the 
presence  of  caves,  buildings,  or  other  suitable  cover.  The  first 
record  of  the  form  was  made  by  J.  K.  Townsend  in  1835,  while  at 
Fort  Vancouver,  on  the 
Columbia  River  across 
from  Portland.  He  said 
they  were  rather  common 
in  the  Columbia  River 
district,  frequenting  the 
storehouses  attached  to  the 
post  and  seldom  emerging 
from  them  even  at  night. 
They  were  protected  by 
the  men  of  the  Hud- 
son's Bay  Co.  for  their 
services  in  destroying  the 
dermestes  that  abounded 
in  their  fur  establishments 
(1839,  p.  324). 

A  specimen  in  the  Jew- 
ett    collection    taken    in 
Portland,  September  5,  1928,  is  an  adult  male.     It  is  the  nearest  to  an 
actual  topotype  seen  and  is  of  the  very  dusky  form  of  the  coast  region. 

In  1914  a  bat  cave  was  reported  at  the  eastern  edge  of  Portland 
and  only  a  few  miles  from  where  Townsend  secured  the  specimens 
that  later  formed  the  basis  for  the  description  of  the  species.  There 
were  said  to  be  hundreds  of  these  long-eared  bats  in  the  cave  at  all 
times  of  the  year,  but  when  Jewett  visited  it  a  little  later  hoping  to 
secure  a  series  of  actual  topotypes  of  the  species,  he  found  that  van- 
dals had  been  there  before  him  and  set  fire  to  the  bat  guano  and 
smoked  out  the  whole  bat  colony.  At  a  still  later  visit  the  bats  had 
not  returned,  and  no  recent  reports  from  this  cave  have  been  received. 
In  the  university  collection  at  Eugene  is  a  specimen  captured  in  the 
Administration  Building  at  the  university. 

At  Vida,  on  the  MeKenzie  River  east  of  Eugene,  one  of  these  bats 
was  brought  to  the  writer  from  a  house  where  it  was  captured  by 
someone  a  couple  of  miles  down  the  river.  At  MeKenzie  Bridge, 
farther  up  the  river,  two  of  these  bats  were  found  hanging  during 
the  day  in  an  empty  cabin  in  the  woods  and  another  in  a  closet  at 
the  school  house.  Two  others  were  shot  in  the  evening  near  there 
as  they  circled  overhead  at  the  edge  of  the  woods,  but  it  is  a  strange 
fact  that  they  are  rarely  collected  by  shooting  except  close  to  some 
cave  or  building  where  they  live. 


Figure  101. — Range  of  three  long-eared  bats  in  Ore- 
gon:  1,  Corynorlvinus  rafinesquii  townsendii;  2,  C. 
r.  pallescens;  3,  C.  r.  intermedius.  Type  locality 
circled. 
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The  food  and  breeding  habits  of  this  dark  form  are  little  known 
but  probably  do  not  differ  materially  from  those  of  the  other  sub- 
species of  the  group. 

CORYNORHINUS  RAFINESQTJII  PALLESCENS  Miixeb 
Pale  Jack-eabbit  Bat 

Corynorhirms  macrotis  pallescens   Miller,   North  Amer.   Fauna  No.   13,  p.  52, 

1897. 

Type. — Collected  at  Keam  Canyon,  Navajo  County,  Ariz.,  August  3,  1894,  by 
A.  K.  Fisher. 

General  characters. — Paler  and  brighter  in  color  than  townsendii  or  inter- 
medins. Other  characters  about  the  same.  Typical  specimens  light  fawn  or  sor- 
rel brown,  paler  below,  ears  and  membranes  slightly  darker  brown  than  the 
fur. 

Measurements. — Adult  male  from  Malheur  Cave:  Expanse  of  wings,  305 
mm.  Total  length,  102;  tail,  51;  foot,  11;  ear,  36.    Weight  10.7  g  (not  fat). 

Distribution  and  habitat. — This  pale  form  of  the  long-eared  bats 
probably  occupies  the  whole  Upper  Sonoran  valley  country  of  east- 
ern Oregon,  although  but  few  localities  are  represented  by  specimens 
(fig.  101).  It  has  a  wide  range  over  both  Upper  and  Lower  Sonoran 
Zones  of  the  arid  region  from  Oregon  to  Mexico.  There  are  speci- 
mens from  Malheur  Cave,  about  20  miles  east  of  Malheur  Lake,  and 
from  a  cave  about  15  miles  southwest  of  Carol,  on  the  western  edge 
of  Malheur  County,  and  Cantwell  reported  them  near  Paradise  in  the 
Grand  Ronde  Canyon,  but  did  not  collect  any  specimens. 

General  habits. — These  are  cave-dwelling  bats  and  in  eastern  Ore- 
gon they  inhabit  the  lava  caves  probably  more  generally  than  at 
present  known.  On  August  13,  1920,  the  Malheur  Cave,  about  20 
miles  east  of  Malheur  Lake,  was  visited  and  a  few  of  these  bats  were 
found  hanging  from  the  broadly  arched  lava  roof  of  the  main  tun- 
nel. The  air  of  the  cave  was  cool,  but  the  bats  were  active  and  easily 
alarmed.  Only  one  specimen  was  secured,  an  adult  male  in  thin 
summer  condition. 

On  February  17,  1916,  E.  F.  Mickey,  of  Jordan  Valley,  visited  a 
lava  cave  farther  south  in  western  Malheur  County  where,  in  April 
of  the  previous  year,  he  had  seen  several  hundred  bats  clinging  to 
the  roof.  He  found  them  there  again  and  collected  and  sent  to  the 
Biological  Survey  a  series  of  specimens  of  the  pale  jack-rabbit  bats. 
He  picked  them  from  the  roof  of  the  cave  where  they  were  hanging 
8  to  12  feet  from  the  floor,  mainly  1  in  a  place,  but  a  bunch  of  3 
were  found  clinging  together.  This  cave  has  a  small  entrance  and 
the  temperature  is  evidently  sufficiently  uniform  for  a  winter  resort 
of  bats.  It  is  a  well-known  fact  that  they  cannot  winter  either  in 
caves  where  the  temperature  reaches  the  freezing  point  or  in  those 
where  the  air  is  too  warm. 

Breeding  habits. — With  these  bats  the  mating  season  seems  not 
to  be  definitely  known,  but  it  must  be  in  late  summer,  as  small  em- 
bryos are  found  in  females  just  entering  hibernation  in  September 
and  October.  For  the  approximate  date  of  birth  of  the  young  there 
are  numerous  records,  but  none  so  definite  as  that  obtained  by  E.  R. 
Hall  from  a  breeding  cave  at  the  north  end  of  Pyramid  Lake,  Nev., 
only  a  little  south  of  the  Oregon  line.  Of  19  adult  females  found 
hanging  from  the  roof  of  the  cave  on  June  28,  1924,  14  carried  each 
1  small  young  clinging  to  her  body,  1  young  was  found  still  attached 
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to  the  mother  by  the  umbilical  cord,  another  was  only  half  born, 
and  3  of  the  females  still  contained  each  a  large  foetus  ready  for 
birth.  This  fixes  June  28  as  a  fairly  accurate  date  of  birth  for  young 
of  this  species  in  this  latitude  and  gives  an  excellent  foundation  for 
further  observations  on  habits  of  these  valuable  animals.  Now  it  is 
necessary  to  know  at  what  age  the  young  begin  to  fly  and  catch  their 
own  food,  whether  they  are  carried  by  the  mother  until  they  can  fly, 
their  weight  at  birth,  and  when  they  first  fly.  Data  are  also  lacking 
on  the  exact  mating  season  and  period  of  gestation,  the  kinds  and 
quantities  of  insects  eaten,  the  extent  and  nature  of  migrations  from 
summer  to  winter  resorts,  and  many  other  details  of  life  history. 

Hibernation. — Generally  these  bats  are  found  hibernating  in  caves 
of  winter  temperature  ranging  between  50°  and  60°  F.  and  rather 
dry  air.  They  usually  remain  in  a  torpid  condition  from  September 
to  April,  or  about  7  or  8  months,  varying  according  to  the  climate 
outside.  During  the  period  of  torpor  they  hang  head  downward 
from  the  roof  or  side  walls  of  the  cave,  wings  folded  at  sides,  ears 
coiled  close  to  sides  of  head,  and  the  body  as  cold  as  the  surrounding 
air.  They  have  the  feeling  and  general  appearance  of  death,  but  on 
being  warmed  and  moved  about  at  any  time  during1  the  winter,  they 
gradually  return  to  life.  Back  in  their  cool  quarters  again,  however, 
they  return  in  a  few  hours  to  the  full  torpor  of  inanition  and 
apparently  remain  so  until  the  spring  awakening.  In  autumn  they 
are  usually  fat,  and  on  their  first  awakening  in  spring  still  well  sup- 
plied with  fat,  which  is  gradually  consumed  before  insect  life  be- 
comes so  abundant  as  to  afford  an  ample  supply  of  food. 

CORYNORHINUS  RAFINESQUII  INTERMEDIUS  H.  W.   Grinnell 

Intermediate  Jack-rabbit  Bat 

Corynorhinus  rafinesquii  macrotis   H.   W.   Grinnell,   Calif.   Univ.  Pubs.,   Zool. 
12:  320,  1914. 

Type. — Collected  at  Auburn,  Placer  County,  Calif.,  by  J.  C.  Hawver,  July 
31,  1909. 

General  characters. — Color  intermediate  between  the  dusky  and  larger  town- 
sendii  on  the  northwest  and  the  paler,  smaller  pallescens  of  the  desert  country 
east  of  the  Sierra  Nevada.  General  color  natal  brown  above,  slightly  paler 
below,  ears  and  membrane  brownish. 

Measurements. — Spread  of  wings,  about  300  mm.  Total  length,  average,  102; 
tail,  49 ;  foot,  10 ;  forearm,  42.    Weight  of  one  from  Modoc  Cave  8  g. 

Distribution  and  habitat. — From  an  extended  range  over  Upper 
Sonoran  Zone  of  the  interior  valleys  of  California  this  dull-colored 
form  of  long-eared  bat  comes  close  to  the  Oregon  line  at  the  Modoc 
lava  caves,  California,  and  probably  includes  those  of  the  Klamath 
Valley  in  Oregon  (fig.  101). 

General  habits. — While  there  is  not  an  identified  specimen  of  this 
dull-colored  bat  from  Oregon,  a  typical  specimen  taken  from  the 
great  lava  cave  in  the  Modoc  lava  beds  just  over  the  line  in  California 
insures  its  occurrence  in  this  part  of  the  State.  Four  of  these  were 
found  on  October  13,  1920,  hanging  head  down  from  the  walls  of  the 
old  lava  tunnel,  torpid,  cold,  and  helpless,  with  ears  coiled  like  ram's 
horns  at  the  sides  of  their  heads.  They  were  hanging  singly,  one 
in  a  place,  and  when  unhooked  and  tied  up  together  in  a  handker- 
chief they  soon  limbered  up,  uncoiled  their  ears,  opened  their  mouth 
and  began  to  squeak  and  fight  and  warm  up.    They  are  said  to  gather 
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in  large  bunches,  as  large  as  a  bushel  basket  in  winter  in  the  back  of 
the  caves  where  the  cold  is  less  intense.  The  4  specimens  taken  were 
all  females,  and  the  1  saved  contained  one  very  small  embryo,  the 
size  of  a  no.  8  shot.  It  was  only  moderately  fat  and  with  empty 
stomach  weighed  8  g. 

ANTROZOUS  PALLIDUS  PACIFICUS  Mebbiam 
Pacific  Pale  Bat 
Antrosous  pallidus  pacificus  Merriam,  Biol.  Soc.  Wash.  Proc.  11 :  180,  1897. 

Type. — Collected  at  Old  Fort  Tejon,  Canada  de  las  Uvas,  Calif.,  June  28, 
1891,  by  C.  Hart  Merriam. 

General  characters. — Size  large,  much  larger  and  darker  than  pallidus, 
spread  of  wings  about  14  inches;  ears  large  and  wide  (pi.  52,  C)  about  an  inch 
long,  wide  apart;  teeth  28.  Color  buffy  yellow  all  over,  upper  parts  heavily 
washed  with  sepia  or  light  brown ;  ears  and  membranes  dull  dark  brown. 

Measurements. — Spread  of  wings,  about  355  mm.  Total  length  of  type  speci- 
men, adult  male  from  alcohol,  113;  tail,  43;  foot,  13;  forearm,  59.  Of  adult 
female  from  Alila,  Calif.,  measured  in  the  flesh:  114;  40;  15.  Another  from 
Bear  Valley,  San  Bernardino  Mountains :  121 ;  44 ;  14.5.  Weight  of  female 
just  before  birth  of  2  young  19  g  (Grinnell,  Dixon,  and  Linsdale,  1930,  p.  ^57). 

Distribution  and  habitat. — These  large  bats  have  been  collected  in 
a  few  localities  in  western  Oregon,  but  their  main  range  is  in  the 
Upper  Sonoran  valley  country  of  California,  west  of  the  Sierra  and 

San  Bernardino  Moun- 
tains and  south  into  Mexi- 
co (fig.  102).  From  Ore- 
gon there  are  2  specimens 
in  the  Jewett  collection 
taken  by  Elmer  Williams 
on  September  16,  1923, 
from  a  big  hollow  yellow 
pine  on  the  ridge  between 
Salt  Creek  and  Evans 
Creek  in  the  northwest 
corner  of  Jackson  County, 
about  40  miles  north  of 
Rogue  River  post  office 
and  at  an  altitude  of  about 
4,000  feet.  When  the 
writer  visited  the  place 
with  Williams  in  July 
1927  the  tree  had  apparently  been  burned,  but  the  2  bats  saved  were 
from  a  colony  of  apparently  several  hundred  inhabiting  the  hollow 
pine.  Williams  reported  the  guano  a  foot  deep  on  the  ground  at 
the  base  of  the  tree,  indicating  a  regular  residence  for  this  colony. 
The  specimens  were  later  examined  at  Portland  and  proved  to  be  the 
dark  colored  pacificus. 

In  the  collection  of  the  University  of  Oregon  at  Eugene  is  a  speci- 
men of  this  large  dark  form  that  seems  to  be  typical  pacificus,  an 
adult  male  collected  May  14,  1914. 

Two  specimens  in  the  Merriam  collection,  now  a  part  of  the  United 
States  National  Museum  collection,  were  taken  at  Fort  Klamath  by 
Bendire  in  1883,  and  having  been  in  alcohol  for  45  years,  have  almost 
lost  their  color.  However,  the  skulls  and  teeth  show  these  to  be  the 
large  form  pacificus. 


Figure  102. — Range  of  the  large  pale  bats  in  Ore- 
gon :  1,  Antrosous  pallidus  pacificus;  2,  A.  p.  cant- 
welli. 
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Leo  Simon,  a  careful  bird  student  of  Portland,  told  the  writer  of 
seeing  a  large  number  of  large  light-colored  bats  flying  around  the 
tower  of  one  of  the  churches  in  that  city  early  in  the  evenings  about 
the  middle  of  August  1927.  The  good  description  of  size  and  color 
given  indicates  that  these  bats  are  of  this  genus  and  the  date  would 
indicate  a  breeding  colony.  More  specimens  of  these  bats  are  greatly 
needed  from  the  western  Oregon  Transition  Zone  valleys,  as  the 
present  scanty  material  does  not  warrant  more  than  a  provisional 
decision  on  their  subspecific  status. 

General  habits. — During  the  daytime  these  large  pale  bats  usually 
hide  away  in  caves,  cracks  of  the  rocks,  hollow  trees,  inside  of  old 
buildings,  hollow  walls,  under  roofs,  or  any  dark  cover  where  they 
are  well  concealed  and  protected.  At  early  dusk  they  begin  to  come 
out  and  usually  fly  directly  to  the  nearest  still  water  where  they 
drink  by  repeatedly  dipping  to  the  surface,  then  begin  their  search 
for  insect  food.  A  part  of  their  food  is  captured  on  the  wing,  but 
unlike  most  bats  they  feed  extensively  on  many  flightless  forms  of 
insects  and  small  creeping  things  that  are  captured  on  the  ground. 
The  Grinnells,  Heller,  Howell,  and  Hatt  have  given  interesting  evi- 
dence of  their  feeding  on  scorpions,  Jerusalem  crickets,  grasshoppers, 
sphinx  moths,  beetles,  and  other  large  insects  that  fly  or  walk  and 
also  show  that  the  bats  usually  bring  the  larger  insects  to  definite 
feeding  spots  where  they  hang  up  to  eat  them  at  leisure,  leaving 
telltale  heads,  legs,  and  wings  on  the  floor  below.  This  does  not 
necessarily  mean  that  smaller  insects  are  not  snapped  up  and  eaten 
on  the  wing,  as  is  often  indicated  by  the  zigzag  hunting  flight  of 
the  bats,  even  though  their  flight  is  less  quick  and  erratic  than  that 
of  most  species. 

Breeding  habits. — Old  females  collected  in  May  and  up  to  the 
close  of  June  usually  contain  1  or  2  embryos  each  and  have  the  2 
mammae  arranged  1  on  each  side  of  the  breast,  just  back  of  the  wing 
base.  Apparently  the  females  gather  in  colonies  in  some  suitable 
safe  retreat  for  the  breeding  season,  while  the  males  keep  by  them- 
selves in  other  places  or  scatter  over  the  country. 

There  seems  to  be  no  definite  evidence  as  to  the  date  of  the  mating 
season,  but  in  California  large  foetuses  about  ready  for  birth  have 
been  noted  on  June  28,  and  a  young  bat  scarcely  able  to  fly  and 
probably  a  week  or  10  days  old  was  taken  on  July  7. 

ANTROZOUS  PALLIDUS  CANTWELLI,  Subspecies  novum 
Large  Gray  Bat 

Type. — From  Rogersburg,  Asotin  County,  Wash.  U.  S.  National  Museum, 
Biological  Survey  collection,  No.  232362,  female  adult,  collected  May  28,  1918, 
by  George  G.  Cantwell.     Original  number,  1211. 

General  characters. — Larger  find  darker  colored  tban  pallidus,  with  espe- 
cially darker  ears  and  membranes.  Smaller  and  paler  than  pacificus,  but  with 
about  the  same  dark-colored  ears  and  membranes  and  conspicuously  smaller 
skull  and  lighter  dentition.  In  a  way  intermediate  between  the  two  long 
recognized  forms  but  not  referable  to  either  and  with  a  wide  distribution  in 
a  different  type  of  country  from  either.  Color  of  upper  parts  dull  buffy  drab, 
washed  with  smoky  brown ;  lower  parts  pale  buff  or  creamy  white ;  ears  and 
membranes  dark  brown. 

Measurements. — Of  type,  female  adult :  Total  length,  120  mm ;  tail,  48 ;  fore- 
arm, 55;  foot,  15;  ear  (dry),  26.  Skull,  basal  length,  17;  zygomatic  breadth, 
13 ;  interorbital  constriction,  4.3 ;  length  of  upper  molar  series,  5.5. 
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Distribution  and  habitat. — This  large  medium  pale  bat  ranges  over 
probably  all  of  the  Upper  Sonoran  Zone  of  eastern  Oregon,  south- 
eastern Washington,  and  northern  Nevada  (fig.  102).  There  are 
specimens  from  Twelve  Mile  Creek,  Crook  County;  Eiverside,  Mal- 
heur County ;  Home,  Baker  County ;  and  The  Dalles,  Wasco  County. 

The  specimen  from  The  Dalles,  collected  by  Dr.  Suckley,  July  2, 
1855,  is  now  represented  in  the  National  Museum  collection  by  a 
fragment  of  the  skull  only,  the  rostrum  and  lower  jaws,  but  from 
the  teeth  it  seems  referable  to  this  form  rather  than  to  paciftcus. 

A  single  specimen  from  Twelve  Mile  Creek  was  taken  on  July  3, 
1896',  and  others  at  Kiverside  on  July  20,  still  others  at  Home  on 
June  30,  1916.  Apparently  these  are  all  breeding  or  breeding-season 
records. 

General  habits. — In  most  cases  these  bats  are  found  in  the  can- 
yons or  near  cliffs  and  canyon  walls  where  they  find  shelter  in  caves 
and  cracks  among  the  rocks.  At  Riverside,  Sheldon  in  passing  a 
high  cliff  heard  a  continuous  squeaking  up  among  the  rocks  and 
with  a  long  stick  poked  out  several  of  the  bats  and  shot  a  couple 
of  them  in  the  bright  light  of  midday.  At  the  type  locality  of  the 
species  Cantwell  found  them  flying  in  large  numbers  near  a  cliff 
where  there  was  a  bat  cave,  but  where  the  bats  were  hidden  away 
beyond  reach. 

In  western  Nevada  on  June  27,  1927,  on  the  western  edge  of  the 
Carson  Valley  there  was  a  breeding  colony  of  these  bats  located  in 
small  cavities  in  the  roof  of  an  open  cavern.  They  were  constantly 
squeaking  and  making  many  sharp  little  querulous  sounds  as  if 
crowded  for  room  and  quarreling  for  the  best  places.  They  were 
entirely  out  of  reach  by  any  convenient  method,  and  to  procure 
some  specimens  it  was  necessary  to  fire  a  small  load  of  fine  shot  into 
one  of  the  cracks  in  the  roof.  A  considerable  number  of  the  free- 
tailed  bats  (Tadarida  mexicana)  were  brought  down  and  2  of  the 
pale  bats,  each  with  2  young  clinging  to  her  nipples.  The  two  smaller 
young  were  apparently  but  a  day  old,  male  and  female,  eyes  closed, 
hairless  and  with  rudimentary  wings  more  like  hands  than  wings, 
the  thumb  with  sharp  hook  and  fingers  only  partly  webbed.  The 
hind  claws  were  well  developed,  sharp,  curved,  and  highly  functional 
in  clinging  to  the  body  of  the  mother.  The  mouths  were  well 
armed  with  minute,  sharp,  and  curved  teeth  of  the  milk  dentition, 
exceedingly  efficient  in  clinging  to  the  mother's  wide  flat  nipples. 
Even  a  little  of  the  surrounding  fur  seemed  to  be  drawn  into  the 
mouth  with  the  nipple  as  an  aid  to  maintaining  a  hold.  The  two 
larger  young  clung  so  tightly  to  the  nipples  of  their  dead  mother  that 
in  trying  to  remove  them  there  seemed  danger  of  pulling  their  heads 
off.  They  clung  with  both  teeth  and  claws,  and  the  old  bat  could 
easily  be  picked  up  by  taking  hold  of  one  of  the  young.  Their 
strongest  instinct  seemed  to  be  to  hold  on. 

The  next  day  one  of  the  young  bats  was  removed  from  its  dead 
mother  and  placed  on  the  breast  of  the  female  that  was  only  slightly 
injured.  It  at  once  caught  a  mouthful  of  fur,  and  soon  found  the 
nipple  and  got  a  good  hold  of  it.  The  old  bat  soon  recognized  the 
fact  that  it  was  not  her  own  young  and  tried  to  push  it  away  with 
her  wings  but  failing  in  this  she  took  hold  of  its  head  in  her  mouth 
and  forcibly  tore  it  loose  from  her  breast,  and  pushed  it  from  her, 
leaving  tooth  marks  in  its  head  and  one  ear. 
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The  old  bat  with  one  of  her  young  clinging  to  her  was  hung  up 
overnight  in  a  thin  cloth  sack  out  of  doors  where  the  temperature 
was  decidedly  chilly  and  in  the  morning  both  mother  and  young 
were  fully  torpid,  cold,  and  unable  to  move,  but  the  young  still  se- 
curely attached  to  the  nipple  and  with  hooked  claws  to  its  mother's 
fur.  Brought  into  a  warm  room  they  soon  returned  to  a  fully 
active  state,  both  warming  up  and  limbering  up  simultaneously.  It 
seems  that  temporary  hibernation  of  both  old  and  young  is  generally 
possible  at  any  time  of  year  with  these  as  with  other  bats  when  the 
temperature  drops  below  a  certain  level. 

ORDER  MARSUPIALIA:  MARSUPIALS 

Family  DIDELPHIIDAE:  Opossums 

DIDELPHIS  VIRGINIANA  VIRGINIANA  Kebb 

Virginia  Opossum 

Didelphis  virginiana  Kerr,  Animal  Kingdom,  p.  193,  1792. 

Type  locality. — Virginia. 

General  characters. — In  size  about  the  same  as  an  ordinary  house  cat,  with 
pointed  nose,  naked  ears,  long,  nearly  naked  and  prehensile  tail,  an  abdominal 
pouch  in  females  where  the  small  and  embryonic  young  are  carried  and  nursed 
until  large  enough  to  come  out,  or  for  about  76  days  after  birth.  Fur  long  and 
soft,  of  a  light  gray  appearance ;  underfur  white  or  creamy  in  color. 

Measurements. — About  780  mm  in  total  length;  tail,  298;  foot,  70.  Weight  of 
adults  about  6  to  8  pounds. 

Distribution  and  habitat. — Southeastern  United  States,  from 
southern  New  York  to  Nebraska  and  Texas.  Introduced  and  well 
established  in  California  and  Oregon. 

Jewett  and  Dobyns  (1920,  p.  351)  have  provided  an  interesting 
account  of  the  Virginia  opossum  in  Oregon.  During  the  past  6  or 
7  years,  they  reported  fur  trappers  along  McKay  and  Birch  Creeks 
and  tributaries  in  Umatilla  County  had  taken  opossums  in  traps  set 
for  mink  and  skunk.  There  is  knowledge  of  50  or  more  being  taken 
in  this  section.  During  the  trapping  season  of  1927  and  1928  at 
least  12  were  taken  by  local  trappers.  Besides  those  taken  along 
these  streams  signs  of  them  have  been  noted  along  the  Umatilla 
River  above  Pendleton,  and  there  are  unverified  reports  of  them 
along  the  Walla  Walla  River  above  Milton.  They  seem  to  be  well 
established  and  thriving  in  this  part  of  the  State. 

One  collected  on  September  9,  1928,  in  Umatilla  County  and  sent 
to  the  Biological  Survey  for  identification  proved  to  be  typical 
Didelphis  virginiana  virginiana.  Investigations  brought  to  light 
records  of  at  least  four  opossums  brought  into  Umatilla  County  and 
liberated  between  1910  and  1921.  Sam  Walker,  an  old  pioneer  on 
McKay  Creek,  told  of  a  pair  of  opossums  being  liberated  by  one  of 
his  neighbors  about  1912,  and  Walker  had  one  that  escaped  about 
the  same  time. 

L.  E.  Roy,  of  Pilot  Rock,  reported  that  one  sent  to  him  from 
Oklahoma  had  escaped  about  1921.  For  such  rapid  breeders  here 
was  ample  material  for  stocking  a  new  region  where  food  and  cli- 
mate are  so  favorable  to  the  natural  requirements  of  the  species. 
Fortunately  the  opossums  have  sufficient  value  for  food,  fur,  and 
sport  to  preclude  any  danger  of  their  becoming  a  pest. 
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GLOSSARY  OF  INDIAN  NAMES  OF  MAMMALS 


Adete  (Wasco)  :  Western  mink. 
Agabastam  (Wasco)  :  Pacific  fisher. 
Akowa  (Wasco)  :  California  badger. 
Apiscus     (Wasco)  :    Columbia    Valley 

skunk. 
Ap-poe-poe    (Chinook):    Douglas's 

squirrel. 
Cha-o  (Klamath)  :  Prong-horned  ante- 
lope. 
Chaw-sis      (Klamath):    California 

skunk. 
Chi    (Klamath):  Oregon  snowshoe 

hare. 
Chik-chik-no   (Wasco)  :  Yellow-bellied 

marmot. 
Chil-las     (Klamath)  :    Golden-mantled 

ground  squirrel. 
Cho-cho    (Klamath)  :   Western  bushy- 
tailed  wood  rat. 
Cho-chuck    (Klamath):    Douglas's 

ground  squirrel. 
Cudon     (Wasco):    Columbian    gray 

squirrel. 
Dos-lotch   (Klamath)  :  Mountain  lion. 
Eja  ah  (Piute)  :  Mountain  coyote. 
Elocus     (Wasco)  :    Oregon    snowshoe 

hare. 
E-luck-ke     (Clatsop)  :     Southern    sea 

otter. 
Elula  (Wasco)  :  Columbian  black-tailed 

deer. 
Emah-ki-kini    (Blackfeet)  :    Mountain 

sheep. 
Epqua  (Wasco)  :  Cascade  bobcat. 
Eskilox    (Wasco)  :  Northwestern  tim- 
ber wolf. 
Eskinkua     (Wasco)  :     Olympic    black 

bear. 
Gannok  (Wasco)  :  Pacific  coast  beaver. 
Gil-wa    (Klamath)  :    Peale's   meadow 

mouse. 
Giska    (Wasco)  :   Washington  weasel. 
Goo'-choo  (Pit  River  Indians,  Piute)  : 

Oregon  bison. 
Goop  (Piute)  :  Sage  squirrel. 
Goot'tsoo   (Piute)  :  Oregon  bison. 
Gowack  (Klamath)  :  Sierra  chickaree. 
Hak-ne-sha    (Piute)  :   Nevada  beaver. 
Hohni  (Cheyenne)  :  Plains  wolf. 
Hohost      ("Chopunnish")  :    Idaho 

grizzly. 
Hoonah  (Piute)  :  California  badger. 
Ka-moo   (Piute)  :  Oregon  jack  rabbit. 
Ke-du     (Piute)  :     Pale    yellow-bellied 

marmot. 
Ketch-ketch  (Klamath)  :  Mountain 

weasel. 
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Kla-pa  (Klamath)  :  Western  mink. 

Kle'-uh-un  (Kwakiool)  :  Steller's  sea 
lion. 

Kok-kotch  (Klamath)  :  Klamath  fly- 
ing squirrel. 

Roknik  (Wasco)  :  Mountain  goat. 

Ko-la-a  Was  (Klamath)  :  Mountain 
coyote. 

Kolta   (Klamath)  :  Western  otter. 

Koltz    (Klamath)  :   California  badger. 

Koop  (Piute)  :  Sage  squirrel. 

Kua-pa  (Piute):  Oregon  ground 
squirrel. 

Kud-ah'-tikh  (Aleut)  :  Dall's  porpoise. 

Lok  (Klamath)  :  Klamath  grizzly. 

Meko-ka  (Klamath)  :  White-footed 
mouse. 

Me-sas  (Klamath)  :  Oregon  ground 
squirrel. 

Mo-e  (Klamath)  :  Yellow-bellied  mar- 
mot. 

Molok  (Wasco)  :  Olympic  elk. 

Mo-nana-tam-has  (Klamath)  :  Ma- 
zama  pocket  gopher. 

Moos-mus  (Klamath)  :  Columbian 
black-tailed  deer. 

Mowitch  (Indians)  :  Columbian  white- 
tailed  deer. 

Nannooks  (Wasco)  :  Western  otter. 

Netate  (Tolowa  of  Crescent  City, 
Calif.)  :   Brown  mountain  beaver. 

Pahtsugo  (Piute)  :  Western  otter. 

Pahuna-ah  (Piute)  :  Western  mink. 

Pa-mota  (Piute)  :  Peale's  meadow 
mouse. 

Pamuse  (Piute)  :  Rocky  Mountain 
muskrat. 

Pap   (Klamath)  :  Pacific  marten. 

Patucha  (Piute)  :  Rocky  Mountain  elk. 

Pejahana  (Piute)  :  Yellowstone  bat. 

Pieyanin  (Klikitat)  :  Mountain  goat. 

Pomaze  (Piute)  :  Sonoran  deer  mouse. 

Pome  (Klamath)  :  Shasta  beaver. 

Poolalik  (Walla  Walla  and  Nez 
Perce)  :  White-tailed  jack  rabbit. 

Poonuche  (Piute)  :  Great  Basin  skunk. 

Quis-quis  (Chinook)  :  Townsend's  chip- 
munk. 

Quoipa   (Piute)  :  Rimrock  sheep. 

Sewellel  (Indian)  :  Brown  mountain 
beaver. 

Sketch-loo-is  (Klamath)  :  Oregon  gray 
fox. 

So-Capual  (Chinook)  :  Jack-rabbit  bat. 

Sonaha  (Piute)  :  Idaho  grizzly;  small 
Yellowstone  Park  grizzly. 

Swo-wah  (Nisqually)  :  Mountain  lion. 
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Ta-pu-oo  (Piute)  :  Oregon  cottontail. 
Ta-watz  (Piute)  :  Antelope  squirrel. 
Te-ka-wa     (Piute)  :    Western    bushy- 
tailed  wood  rat. 
Te-na  (Piute)  :  Prong-horned  antelope. 
Tetno  (Walla  Walla  and  Nez  Perce)  : 

Townsend's  ground  squirrel. 
Toka'kuacha     (Piute)  :     Idaho     black 

bear. 
Too-hoo-oo   (Piute)  :  Rocky  Mountain 

bobcat. 
To-qua-to-hoo-oo    (Piute)  :    Mountain 

lion. 
Tse-gu-oo  (Piute)  :  Pygmy  rabbit. 
Tsnoon      (Warm     Springs     Indians)  : 

Rimrock  sheep. 
Tuhuya     (Piute)  :     Rocky     Mountain 

mule  deer. 
Tu-petse-quotsu     (Piute):     Oregon 

bison. 


Wal-kot-ska  (Klamath)  :  Cascade  bob- 
cat. 
Wa-nie   (Piute)  :  Cascade  red  fox. 
Wan-na  (Klamath)  :  Cascade  red  fox. 
Wapolapisna     (Piute)  :    Great    Basin 

spotted  skunk. 
Wapota    Pitsua     (Piute)  :    Columbian 

five-toed  kangaroo  rat. 
Waschoi    (Wasco)  :  Douglas's  ground 

squirrel. 
Was-Ia  (Klamath)  :  Allen's  chipmunk  ; 

Klamath  chipmunk. 
We-tam  (Klamath)  :  Idaho  black  bear. 
W  o  -  t  a  h     ( Piute)  :     Golden-mantled 

ground  squirrel. 
Yackkah  ("Chopunnisk")  :  Idaho  black 

bear. 
Ya-ze-ba     (Piute):     Dalles    pocket 

gopher. 
Yuho  (Klamath)  :  Oregon  bison. 


INDEX 
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abditus,  Microtus  mordax,  32,  209,  210. 
Abromys  lordi,  248. 
Agaphelus  glaucus,  338. 
alascensis,  Callorhinus,  34,  333. 

Myotis  lucifugus,  34,  368. 
albipes,  Phenacomys,  32,  199. 
albolimbatus,  Sciurus  douglasii,  31, 120, 

122,  123,  125. 
Alees  gigas,  31,  76, 

shirasi,  31,  77. 
alexandrinus,  Mus,  169. 

Rattus  rattus,  32,  169. 
alpinus,   Scapanus  latiinanus,  34,  350, 

352. 
altifrontalis,  Euarctos  americanus,  34, 
320,  321. 

Ursus,  321. 
amblyceps,  Euarctos,  319. 
americana,  Antilocapra,  70. 

Rupicapra,  61. 
americanus,  Oreainnos  americanus,  61. 

Ursus,  319. 
Ammospermophilus  leucurus,  32,   143. 
amoenus,  Eutamias  amoenus,  32,  133, 
135. 

Sorex  vagrans,  34,  366. 

Tamias,  133. 
angusticeps,  Microtus  californicus,  20. 

Microtus  mordax,  32,  209. 
Anisonyx  rufa,  225. 
Anna  Creek,  type  locality,  256. 
Antelope,  2,  15,  55,  56,  58,  61,  276,  278. 

American,  70. 

prong-horned,  31,  70. 
Antelope,  type  locality,  155. 
Anthony,  H.  E.,  3. 
Antilocapra  americana,  70. 

oregona,  31,  70. 
Antilocapridae,  70. 
Antrozous  cantwelli,  34,  390,  391. 

pacificus,  34,  390. 

pallidus,  390. 
apicalis,  Neotoma  fusca,  173. 
Aplodontia,  289. 

pacifica,  21,  33.  225,  228. 

rufa,  21,  33,  225,  228. 
Aplodontiidae,  225. 
Arctogale  nwricus,  292. 
Arctomys  avarus,  161. 

columbianus,  147. 

douglasii,  144. 

flaviventris,  159. 
arizonensis,  Mustela,  289,  290. 

Mustela  longicauda,  33,  287. 

Putorius,  287. 


artcmisia,  Lepus,  107. 
artemisiae,  Lagurus  curtatus,  ^14. 

Microtus  curtatus,  214. 

Peromyscus  maniculatus,  32,   183, 
185. 

Sitomys  americanus,  185. 
Arvicola  caUfoniica,  207. 

maoropus,  211. 

montana,  202. 

mordax,  208. 

{Mynomes),  204,  208,  211. 

nanus,  204. 

oregoni,  212. 

pauperrima,  214. 

townsendii,  206. 
arvicoloides,  Aulacomys,  210. 

Microtus  richardsoni,  33,  210,  211. 
Ashland,  type  locality,  366. 
Astoria,  type  locality,  212,  358. 
ater,  Oreo,  348. 

Orcinus,  348. 
athabascae,  Bison,  57. 
Atophyrax   bendirii,  357. 

palmeri,  358. 
atrogriseus,  Thomomys  nevadensis,  251. 
Aulacomys  arvicoloides,  210. 
avara,    Marmota   flaviventris,    24,    32, 

159,  161. 
avarus,  Arctomys  flaviventer,  161. 

Badger,  56,  103,  105,  107,  162,  278. 

California,  34,  305. 
baileyi,  Castor  canadensis,  33,  219,  223. 
bairdi,  Microtus  oregoni,  33,  212,  213. 

Sorex  obscurus,  34,  360,  361,  363. 
bairdii,  Berardius,  344. 

Delphinus,  345. 

Lepus  americanus,  31,  93. 
Balaena  musculus,  341. 

physalus,  339. 

sieboldii,  336. 
Balaenas,  348. 
Balaenidae,  336. 
Balaenoptera  borealis,  340. 

davidsoni,  340. 

physalus,  339. 

velifcra,  339. 
Balaenopteridae,  339. 
bangsi,  Glaucomys  sabrinus,  32,  165. 

Sciuropterus  alpinus,  165. 
Bassaris  raptor,  317. 
Bassariscidae,  317. 
Bassariscus  nevadensis,  318. 

oregonus,  317. 

raptor,  34,  317. 
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Bat,  15. 

big-eared,  little,  34,  372. 
black-nosed,  34,  378. 
brown.     See  Brown  bat. 
California,  little,  34,  376. 
canyon,  little,  13,  34,  383. 
coast,  Northwest,  34,  377. 
desert  golden,  34,  373. 
dusky,  34,  372. 
golden,  desert,  34,  373. 
gray,  large,  34,  391. 
hoary,  28,  34,  384. 
interior,  34,   375. 
jack-rabbit.     See  Jack-rabbit  bat. 
large  gray,  34,  391. 
little  big-eared,  34,  372. 
little  California,  34,  376. 
little  canyon,  13,  34,  383. 
long-legged,  34,  375. 
Northwest  coast,  34,  377. 
Pacific  pale,  12,  34,  390. 
pale,  Pacific,  12,  34,  390. 
silver-haired,  28,  34,  381. 
Tejon,  34,  370. 
Yellowstone,  34,  369. 
Bear,  274,  30O,  316,  325. 
big  brown,  326. 
black.     See  Black  bear, 
brown,  big,  326. 
cinnamon,  319. 
grizzly.     See  Grizzly, 
skunk,  299. 
Beaver,  2,  56. 

mountain.     See  Mountain  beaver. 
Nevada,  33,  223. 
Pacific  coast,  33,  218. 
Shasta,  33,  222. 
Beaverton,  type  locality,  109. 
Becker,  Robert  H.,  3. 
tendlrii,  Atophyrax,  357. 

Sorex  bendirii,  34,  357. 
Berardius  bairdii,  344. 
Bibliography,  394. 
Bighorn,  2,  28. 
Oregon,  65. 
rimrock,  31,  64,  65. 
Rocky  Mountain,  31  63,  65. 
Birds,  12,  15,  20,  21,  23,  24,  28,  31,  36. 
Bison,  Oregon,  31,  57. 
Bison  athabascae,  57. 
bison,  57. 
oregonus,  31,  57. 
Black  bear,  55,  56,  325,  326,  327. 
Idaho,  34,  319. 
Olympic,  34,  321. 
Blackfish,  348. 

Scammon's,  346. 
Blacktail,  86. 
Black-tailed  deer,  55,  56,  90,  273. 

Columbian,  21,  31,  84,  86. 
Bobcat,  55,  56,  64,  98,  105,  107,  313,  315. 
Cascade,  33,  268. 
coast,  Northwest,  21,  269. 
Northwest  Coast,  21,  269. 
Oregon,  33,  269. 
Rocky  Mountain,  33,  267. 


borealis,  Balaenoptera,  340. 

Balaenoptera  velifera,  340. 

Delphdnapterus,  346. 

Lissodelphis,  346. 

Odocoileus  virginianus,  92. 
bottae,  Thomomys  bottae,  253. 
Bovidae,  57. 

Brachylagus  idahoensis,  31,  110. 
brevicaudus,    Onychomys    leucogaster, 

178. 
Brown  bat,  Alaska  little,  34,  368. 

big,  34,  379. 

little,  Alaska,  34,  368. 
Brown  bear,  big,  326. 
Brownsboro,  type  locality,  241. 
brunnescens,  Ochotona  fenisex,  116. 

Ochotona  princeps,  31,  113,  116. 
Brush  rabbit,  107,  287. 

Oregon,  21,  109. 

redwood,  31,  109. 
Buffalo,  57. 

white,  61. 
bulbivorum,  Diplostoma,  249. 
bulbivorus,  Thomomys,  21,  33,  225,  249, 

254. 
bullatus,  Glaucomys  sabrinus,  32,  163, 

166. 
Bushy-tailed  wood  rat,  dusky,  32,  173. 

western,  32,  171. 

Cacomistle,  317. 
oaliforniana,  Otaria,  332. 

Ovis  canadensis,  31,  63,  64. 
californiaiius,  Euarctos,  321. 

Ovis,  64. 

Zalophus,  34,  332. 
Californica,  Arvicola,  207. 

Lepus,  99. 
californicus,    Clethrionomys    californi- 
cus,  32,  191,  192. 

Dipodomys     heermanni,    33,     235, 
240,  241. 

Evotomys,  191. 

Lepus  californicus,  31,  99. 

Microtus  californicus,  32,  206,  207. 

Myotis  californicus,  34,   376,  377, 
378,  379 

Sciurus  hudsonitts,  123. 

Sorex  ornatus,  366. 

Vespertilio,  376. 
Callorhinus   alascensis,  34,   333. 
Callospermophilus  castanurus,  142. 

chrysodeirus,  32,  139,  142,  143. 

cinerascens,  139. 

connectens,  32,  142. 

saturatus,  139. 

trinitatis,  32,  139,  142. 
canadensis,  Canis  familiaris,  280. 

Cervus,  79. 

Lynx  canadensis,  33,  271. 

Ovis  canadensis,  31,  63,  64,  65. 
canicaudus,  Microtus,  32,  205. 
Canidae,  272,  279. 
Canis  canadensis,  280. 

fauiiliaris,  33,  279. 

gigas,  33,  272. 
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Canis  klamathensis,  280. 
laniger,  280. 
lestes,  33,  276. 
nebracensis,  276. 
novacalidoniae,  280. 
nubilus,  33,  272,  273,  274. 
cantwelli,  Antrozous  pallidus,  34,  390, 

391. 
canus,  Citellus,  14. 

Citellus  mollis,  32,  149,  152,   155, 

157. 
Spermophilus  mollis,  155. 
Canyon  mouse,  Idaho,  32,  186. 
Carcajou,  299. 
carissima,  Lcuconoe,  369. 
Myotis,  369. 

Myotis  lucifugus,  34,  369. 
Cascade  Range,  near  Columbia  River, 

type  locality,  61. 
cascadensis,  Sciurus  douglasii,  31,  120, 
122,  124. 
Vulpes  fulvus,  33,  281,  284. 
castanurus,  Callospermophilus,  142. 
Castor  baileyi,  33,  219,  223. 
pacificus,  33,  218,  222. 
shastensis,  33,  219,  222. 
Castoridae,  218. 
Cat,  civet,  312,  314,  317. 
domestic,  265. 
house,  33,  265. 
phoby,  312. 
catadon,  Physeter,  343. 
catus,  Felis,  33,  265. 
caurina,  Martes  caurina,  33,  295. 

Mustela,  295. 
caurinus,  Myotis  californicus,  34,  377. 
Cervidae,  76. 
Cervus  canadensis,  79. 
Columbiana,  86. 
leucurus,  89. 
leimsii,  86,  90. 
macrotis,  83. 
nelsoni,  31,  78,  81. 
occidentalis,  81. 
roosevelti,  31,  81. 
Cetaceans,  34. 

Chickaree,   orange-bellied,   119. 
Sierra,  123. 
yellow-bellied,  122. 
Chincha  major,  311. 

notata,  310. 
Chipmunk,  268,  278,  283,  287,  295,  296, 
297,  298,  307. 
Allen's  32,  131. 
Canadian  Mountain,  136. 
Cooper's,  32,  129. 
desert,  137. 
Great  Basin,  137. 
Hollister's  32,  136. 
Klamath,  23,  32,  133. 
mountain,  Canadian,  136. 
ochraceous,  32,  137. 
painted,  137. 
redwood,  32,  130. 
Sagebrush,  32,  137. 
Siskiyou,  32,  130. 


Chipmunk,  Townsend's,  21,  32   127. 

yellow,  137. 

yellow-bellied,  23,  32,  135. 
chrysodeirus,    Callospermophilus    cas- 
tanurus, 142,  143. 

Callospermophilus      chrysodeirus, 
32,  139,  142. 

Tamias,  139. 
chrysonotus,  Myotis  evotis,  34,  373. 

Vespertilio,  373. 
cicognanii,  Mustela,  293. 
cinerascens,       Callospermophilus 

lateralis,  139. 
cinerea,  Nycteris,  34,  384. 
cinereus,  Vespertilio,  384. 
cinnamomum,  Euarctos  americanus.  34, 
319,  321. 

Ursus  americanus,  319. 
Citellus  canus,   14,  32,   149,   152,   155, 
157. 

columbianus,  32,  147,  149. 

douglasii,  32,  144. 

elegans,  158. 

mollis,  32,  152,  154,  157. 

nevadensis,  32,  158. 

oregonus,  32,  149,  152,  159. 

richardsonii,  158. 

townsendii,  14,  32,  151. 

vigilis,  14,  32,  152,  156. 
Civet,  312. 

Civet  cat,  56,  312,  314,  317. 
Clethrionomys    californicus,    32.    191. 
192. 

mazama,  32,  191,  192. 

obscurus,  32,  191,  192. 

saturatus,  32,  191,  193. 
Columbia  River,  type  region,  225. 

Banks  of,  144,  249. 

Falls  of,  64. 

Mouth  of,  86,  89. 
Columbiana,  Cervus  macrotis,  86. 
columbianus,  Arctomys,  147. 

Citellus,  149. 

Citellus  columbianus,  32,  147. 

Odoeoileus  columbianus,  31,  84,  86. 

Perodipus  ordi,  235. 

Perodipus  ordii,  33,  235,  239. 

Perognathus,  14. 

Perognathus  lordi,  245,  248. 

Thomomys,  15,  33,  254,  260. 

Thomomys  fuscus,  260. 
communis,  Phocaena,  349. 
connectens,   Callospermophilus  chryso- 
deirus, 32,  142. 
Cony,  112,  296. 

Blue  Mountain,  31,  114. 

brown,  28,  31,  116. 

Cascade,  116. 

dusky,  28,  31,  116. 
Jewett's,  28,  114. 

Taylor's  28,  112. 

Warner  Mountain,  31,  112. 
Coon,  canyon,  316. 

cooperi,  Eutamias  townsendii,  32,  127, 
129,  130. 
Tamias,  129. 
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Cornucopia,  type  locality,  114. 
Corynorhinus  intermedius,  34,  387,  389. 

pallescens,  34,  387,  388. 

townsendii,  34,  386. 
Cottontail,  109,  278. 

Oregon,  31,  107. 

sagebrush,  107. 
Cougar,  315. 

Oregon,  33,  261. 

Rocky  Mountain,  33,  261,  264. 
Cowfish,  345. 

Coyote,  55,  56,  64,  98,  103,  105,  107,  240, 
268,  273,  284,  313,  321. 

mountain,  33,  276. 

northwestern,  276. 
Crater  Lake,  type  locality,  234,  352. 
Creeping  mouse,  Baird's,  33,  213. 

Oregon,  21,  33,  212. 
Cricetodipus  parvus,  244. 
erinitus,  Hesperomys,  186. 

Peromyscus  crinitus,  32,   186. 
Crooked  River,  20  miles  southeast  of 

Prineville,  type  locality,  188. 
curtatus,  Microtus,  214. 

dalli,  Phocaena,  349. 

Phocoenoides,  349. 
davidsoni,  Balaenoptera,  340. 
Deer,  2,  55,  58,  70,  80,  261,  264,  268. 
273,  274,  276,  278. 
black-tailed.    See  Black-tailed  deer. 

mule.     See  Mule  deer. 

white-tailed.       See     White-tailed 
deer. 

yellow-tailed,  31,  90,  91. 
Deer  mouse,  Gambel's,  32,  181. 

ruddy,  21,  32,  182. 

sagebrush,  32,  185. 

Sonoran,  32,  184. 
Delphinapterus  borealis,  346. 
Delphinidae,  345. 
Delphi  nus  bairdii,  345. 

delphis,  345. 

ariseus,  348. 

area,  348. 

pJwcoena,  349. 
delphis,  Delphinus,  345. 
Dice,  Lee  R.,  3. 
Didelphiidae.  393. 
Didelphis  virginiana,  34,  393. 
dilatus,   Scapanus  latimanus,  34,  350, 

351, 
Diplostoma  bv.lbivorum,  249. 
Dipodomys  californicus,   33,   235,   240, 
241. 

gabrielsoni,  33,  235,  241. 

spectabilis,  239. 
Dog,  Carrier  Indian,  280. 

Clallum  Indian,  280. 

domestic,  33,  279. 

Indian,  280. 

Klamath  Indian,  280. 

Plains  Indian,  280. 

short-legged  Indian,  280. 
Dolphin,  346,  347,  348. 

Baird's,  345. 

common,  345. 


dorsata,  Mazama,  61. 
douglasii,  Arctomys,  144. 

Citellus,  32,  144. 

Geomys,  254. 

Sciurus  douglasii,  31,  119,  122. 

Spermophilus,  144. 

Thomomys  douglasii,  33,  254. 
Drainage,  8. 
Dusky  shrew,  34,  360. 

Baird's,  34,  361. 

Cascade,  34,  362. 

Olympic,  34,  362. 

elegans,  Citellus,  158. 

Elgin,  type  locality,  234. 

Elk,  2,  28,  31,  55,  56,  274,  278. 

Olympic,  81. 

Rocky  Mountain,  23,  28,  78,  81. 

Roosevelt's  21,  79,  81,  273. 
Ely,  type  locality,  254. 
energumenos,   Lutreola,   33. 

Lutreola  vison,  293. 

Putorius  vison,  293. 
Enhydra  nereis,  34,  302. 
epixanthum.,  Erethizon  epixanthum,  33, 

228. 
epixanthus,  Erethizon,  228. 
Eptesicus  fuscus,  34,  379. 
Erethizon  epixanthum,  33,  228. 

epixanthus,  228. 
Erethizontidae,  228. 
Euarctos  altifrontalis,  34,  320',  321. 

amblyceps,  319. 

California nus,  321. 

cinnamomum,  34,  319,  321. 
Eubalaena  sieboldii,  336. 
Eumetopias  jubata,  34,  330. 

stelleri,  330. 
Eutamias  amoenus,  32,  133,  135. 

cooperi,  32,  127,  129,  130. 

ludibundus,  32,  133,  136. 

luteiventris,  32,  133,  135. 

ochraceus,  32,  133,  137. 
-  ochrogenys,  32,  127,  130. 

pictus,  32,  137. 

propinquus,  133. 

scrutator,  137. 

senex,  32,  127.  130,  131. 

Siskiyou,  32,  127,  130. 

townsendii,  32,  127,  129,  130,  131. 
evotis,  Myotis  evotis,  34.  372. 

Myotis  lucifugus,  374. 

Vespertilio,  372. 
Evotomys  californicus,  191. 

mazama,   192. 

obscurm,  192. 

saturatm,  193. 
excelsus,  Procyon  lotor,  34,  315,  316. 

familiaris,  Canis,  33,  279. 
Fantail,  89. 

Farewell  Bend,  type  locality,  259. 
fasciatus,  Lynx,  21. 

Lynx  rufus,  33,  267,  269. 
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Felidae,  261. 

Felis  catus,  33,  265. 

hippolestes,  33,  262,  264. 

oregonensis,  33,  261. 
Fiber  mergens,  33,  215,  217. 

occipitalis,  33,  215,  218. 

osoyoosensis,  33,  215,  218. 
Finley,  William  L.,  3. 
Fisher,  308,  315. 

Pacific,  33,  298. 
Fisher,  Albert  K.,  3. 
Fisher,  Walter  K.,  3. 
Flagtail,  89. 
flaviventris,  Arctomys,  159. 

Marmota,  161. 

Marniota  flaviventris,  32,  159. 
Florence,  type  locality,  218. 
Flying  squirrel,  28. 

Bangs's,  32,  165. 

Cascade,  32,  164. 

Idaho,  28. 

Klamath,  32,  165. 

Oregon,  21,  32,  163. 

Sawtooth  Mountain,  32,  166. 
Forests,  mammals  in,  56,  79,  85,  S8,  323. 
Fort  Klamath,   type  locality,  95,   133, 

139,  311,  351,  357. 
Fort  Umpqua,  type  locality,  173,  363. 
Fox,  56,   103,  107,   240,  284,   298,  313. 

black,  282. 

cross,  282,  284. 

desert,  15. 

gray.    See  Gray  fox. 

long-eared,  Nevada,  33,  285. 

Nevada  long-eared,  33,  285. 

red.    See  Red  fox. 

silver,  282. 

tree,  286. 

yellow,  281. 
fuliginosus,    Glaucomys    sabrinus,    32, 
163,  164,  165. 

Sciuropterus  alpinus,   164. 
fumosa,  Ochotona  fenisex,  31,  113,  116. 
fusca,  Neotoma  cinerea,  32,  171,   173. 

Neotoma  occidentalis,  173. 
fuscipes,  Neotoma  fuscipes,  32,  174. 
fuscogriseus,    Onychomys    leucogaster. 

32,  177. 
fuscus,  Eptesicus  fuscus,  34,  379. 

Thomomys  clusius,  259. 

Thomomys  fuscus,  33,  255,  259. 

Vespertila,  379. 

Gabrielson,  Ira  N.,  3. 

gabrielsoni,  Dipodomys  heermanni,  33, 

235,  241. 
gambelii,  Hesperomys,  181. 

Peromyscus,  185,  186. 

Peromyscus  maniculatus,  32,  181, 
184. 
Geomyidae,  249. 
Geomys  douglasii,  254. 

townsendii,  251. 
gibbsii,    Neurotrichus  gibbsii,  34,  354. 

Urotrichus,  354. 


gigas,  Alces  americana,  31,  76. 

Canis  lycaon,  33,  272. 

Lupus,  272. 
gilberti,  Peromyscus  truei,  32,  187,  188, 
189. 

Sitomys,  187. 
gillii,  Tursiops,  345. 
Glaciation,  10. 

Glacier  Peak,  type  locality,  213. 
Glaucomys  bangsi,  32,  165. 

bullatus,  32,   163,   166. 

fuliginosus,  32,  163,  164,  165. 

klamathensis,  32,  163,  165,  166. 

latipes,  166. 

oregonensis,  32,  163, 164. 

sabrinus,  165. 
glaueus,  Agaphelus,  338. 

Rhachianectes,   338. 
Globieephalus  scammonii,  346. 
Glutton,  299'. 
Goat,  65. 

mountain,  61. 

white,  31,   61. 
Gold  Beach,  type  locality,  258. 
Goldman,  Luther,  3. 
Gopher,  283,  287. 
Grampus,   common,   348. 
Grampus  griseus,  348. 

steams U,  348. 
Grants  Pass,  type  locality,  252,  291. 
Grasshopper    mouse,    Oregon,    14,    32, 

177,  242. 
Gray  digger,  144. 
Gray  fox,  12. 

Oregon,  33,  286. 
Gray  squirrel,  278. 

Columbian,  117. 

silver,  21,  31,  117. 
griseus,  Delphinus,  348. 

Grampus,  348. 

Sciurus  griseus,  31,  117. 
Grizzly,  320. 

Idaho,  34,  328. 

Klamath,  34,  323. 

Yellowstone  Park,  small,  34,  329. 
Ground  hog,  159,  161. 
Ground  squirrel,  268,  278,  283,  287,  288, 
295,  298,  307,  310,  311. 

Columbian,  32,  147. 

copperhead,  32,  142. 

Douglas's,  21,  32,  144. 

golden-mantled,  23,  32,  139. 

gray,  14,  155. 

Nevada,  32,  158. 

Oregon,  23,  32,  149. 

Piute,  32,  154. 

speckled,  14,  151,  156. 

tawny-mantled,  32,  142. 

Townsend's,  13.  32,  151. 
Gulo  luscus,  34,  299. 

Halicyon    richardii,  335. 
Hare,  brown,  96. 

Snowshoe.     See  Snowshoe  hare. 

Townsend's,  97. 

varying,  28. 
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Hart  Mountain  (Mount  Warner),  type 

locality,  70. 
Harvest  mouse,  California,  32,  190. 

desert,  32,  189. 

large-eared,  14. 
helleri,  Thomomys,  20. 

Thomomys  monticola,  33,  255,  258. 
Hesperomys  crinitus^  186. 

gamoelii,  181. 

sonoriensis,  184. 
hesperus,  Pipistrellus  hesperus,  34,  383. 

Scotophilus,  383. 

Thomomys,  20,  33,  255. 
Heteromyidae,  235. 

liippolestes,  Felis  concolor,  33,  262,  264. 
Hollister,  Ned,  3. 
Holodiscus,  83. 

Homestead,  type  locality,  142. 
horribilis,  Ursus,  328,  329. 
Horsfall,  R.  Bruce,  3. 
Howell,  A.  Brazier,  3. 
Howell,  Arthur  H.,  3. 

Ibex,  65. 

idahoensis,   Brachylagus,  31,  110. 
Lepus,  110. 

Ursus,  34,  324,  328,  329. 
imperator,  Ursus,  329. 
Indian  dogs,  280. 
Indian  names,  54.     See  also  Glossary, 

401. 
interior,  Myotis  longiorus,  375. 

Myotis  volans,  34,  375. 
intermedms,     Corynorhinw    maerotis, 
389. 

Corynorhinus  rafinesquii,  34,  387, 

389. 
Phenaeomys  intermedius,  32,  194, 
200,  201. 
Ironside,  type  locality,  177. 

Jack  rabbit,  278,  311. 

black-tailed,  14,  97. 

California,  12,  31.  99. 

Oregon,  31,  100,  101. 

western  white-tailed,  31,  97. 

white-tailed,    western,   31,   97. 
Jack-rabbit  bat,  34,  386. 

intermediate,  34,  389. 

pale,  34,  388.  ' 
Jewett,  Stanley  G.,  3. 
jewetti,  Ochotona  calif ornicus,  113. 

Ochotona  schisticeps,  31,  114. 
jubata,  Eumetopias,  34,  330. 

Phoca,  330. 
Jumping  mouse,  21. 

Blue  Mountain,  33,  234. 

mountain,  28,  33,  234. 

northwest,  33,  231. 

Oregon,  28. 

Pacific,  33,  233. 

Kangaroo  mouse,   234. 
Kangaroo  rat,   17,  242,   268,  285,  287, 
288,  307. 

California,  northern,  33,  240. 

Columbian  five-toed,  33,  235. 


Kangaroo  rat,  five-toed,  14. 

five-toed,  Columbian,  33,  235. 

Gabrielson's,  33,   241. 

Northern  California,  33,  240. 

Preble's,  33,  239. 

Rogue  River,  12. 
Killer,  black,  348. 

Pacific,  347. 
klamathensis,  Canis  familiaris,  280. 

Glaucomys  sabrinus,  32,  163,  165, 
166. 

Lepus,  94. 

Lepus  americanus,  31,  94,  95. 

Sciuropterus  alpinus,  165. 

Ursus,  34,  323,  329. 

Lagenorhynchus  obliquidens,  347. 

Lagurus  artemisiae,  214. 

laniger,  Canis,  280. 

lanuginosus,  Sciurus,  122. 

Lasionycteris  noctivagans,  34,  381. 

Latax  nereis,  302. 

laticeps,    Thomomys    bottae,    33,    250, 

253. 
latifrons,    Spilogale   phenax,    34,    312, 

314. 
latimanus,  Scapanus,  351. 
latipes,  Glaucomys  sabrinus,  166. 
Launcefield,  Mr.,  3. 
Least  weasel,  Rocky  Mountain,  33,  293. 

Sierra,  33,  292. 
Leporidae,  93. 
leptus,  Mustela  cicognanii,  33,  292,  293. 

Putorius  streatori,  293. 
Lepus  artemisiae,  107. 

bairdii,  31,  93. 

califomioa,  99. 

californicus,  31,  99. 

idahoensis,  110. 

klamathensis,  31,  94,  95. 

nuttallii,  107. 

townsendii,  31,  97. 

vigilax,  99. 

wallawalla,  31,  97,  100,  101. 

washingtonii,  31,  94,  95,  96. 
lestes,  Canis  latrans,  33,  276. 
leucodon,   Thomomys   bottae,   33,   250, 

252. 
Leiwonoe  carissima,  369. 
leucurus,  Ammospermophilus  leucurus, 
32,  143. 

Cervus,  89. 

Odocoileus  virginianus,  31,  89,  92, 
93. 

Tamias,  143. 
leioisii,  Cervus,  86,  90. 
Life  zones,  11. 

Arctic-Alpine,  30. 

birds,  breeding,  table  of,  36. 

Canadian,  25. 

crop  adaptations,  17,  24. 

Hudsonian,  29. 

mammals,  table  of,  31. 

plants,  table  of.  40. 

reptiles,  table  of,  35. 

Transition,  19. 

Upper  Sonoran,  12. 
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Lissodelphis  borealis,  346. 
Uttoralis,  Tamias  toivnsendi,  127. 
Lobo,  274. 
longicauda,  Phenacomys,  199. 

Reithrodon,  190. 
longicaudus,  Mustela,  288. 

Phenacomys,  21,  32,  194,  198,  199, 
200. 

Reithrodontomys     megalotis,     32, 
189,  190. 
longicrus,  Myotis  volans,  34,  375. 

Vespertilio,  375. 
lordi,  Aoromys,  248. 

Perognathus,  14. 

Perognathus  lordi,  33,  245,  248. 
Loring,  J.  Alden,  3. 
lucifugus,  Myotis,  368,  369,  372. 
ludibundus,  Eutamias  aruoenus,  32, 133, 

136. 
Lupus  giga-s,  272. 
luscus,  Gulo  luscus,  34,  299. 

Ursus,  299. 
luteiventris,  Eutamias  amoenus,  32, 133, 
135. 

Tamias  quadrivittatus,  135. 
Lutra  pacifica,  34,  301. 
Lutreola   energumenos,    33,    293. 
Lynx,  Canada,  28,  33,  94,  271. 
Lynx  canadensis,  33,  271. 

fasciatus,  21,  33,  267,  269. 

pallescens,  33,  267,  268. 

uinta,  33,  267,  269. 

maerocephalus,  Physeter,  343. 
macropus,  Arvicola,  211. 

Microtus  richardsoni,  33,  211. 

Mynomes,  211. 
maerotte,  Cervus,  83. 

Odoeoileus  hemionus,  31,  83. 
macrourus,  Microtus  mordax,  210. 

Odoeoileus  virginianus,  92. 

Vulpes  fulvus,  33,  282,  284. 
major,  Chincha  occidentalis,  311. 

Mephitis  occidentalis,  34,  308,  311. 

Zapus,  234. 
Malheur  Lake,  type  locality,  57. 
Maneater,  299. 
mariposae,   Sorex  montereyensis,   359. 

Sorex  trowbridgii,  34,  359. 
Marmot,  pale  yellow-bellied,  32,  161. 

yellow-bellied,  28,  32,  159. 
Marmota  avara,  24,  32,  159,  161. 

flaviventris,  32,  159,  161. 
Marshfield,  type  locality,  194. 
Marten,  28,  56,  288,  298,  300,  308,  315. 

Pacific,  33,  295. 

Rocky  Mountain,  28,  33,  297. 
Martes  caurina,  33,  295. 

origenes,  33,  296,  297. 

pacifica,  33,  298. 

sierrae,  296. 
Mazama  dorsata,  61. 
mazama,    Clethrionomys    ealifornicus, 
32,  191,  192. 

Evotomys,  192. 

Thomomys,  258. 

Thomomys  monticola,  33,  255,  256. 


McCoy,  type  locality,  205. 
Meadow  mouse,  20,  278,  311,  312. 

California,  12,  32,  207. 

Cascade,  33,  210. 

coast,  32,  209. 

dwarf,  32,  204. 

gray-tailed,  21,  32,  205. 

large-footed,  28,  33,  211. 

Peale's,  32,  202. 

Rocky  Mountain,  28,  32,  208. 

Tillamook,  32,  210. 

Townsend's,  21,  32,  206. 
megacephalus,  Microdipodops,  244. 
megalotis,  Reithrodon,  189. 

Reithrodontomys     megalotis,     32, 
189,  190. 
Megaptera  nodosa,  342. 

versabilis,  342. 
melanorhinus,    Myotis    subulatus,    34, 
378. 

Vespertilio,  378. 
Mephitis  major,  34,  308,  311. 

notata,  34,  308,  310. 

occidentalis,  34,  308,  310,  311. 

spissigrada,  34,  308,  310. 
mergens,  Fiber  zibethicus,  33,  215,  217. 
merriami,  Sorex,  34,  367. 
Mesoplodon  stejnegeri,  345. 
Mice,  268,  278,  283,  287,  288,  295,  296, 

297,  298,  307,  310,  312,  319. 
Microdipodops  megacephalus,  244. 

oregonus,  33,  241. 
Microtus,  358. 

abditus,  32,  209,  210. 

angusticeps,  20,  32,  209. 

artemisiae,  214. 

arvicoloides,  33,  210,  211. 

bairdi,  33,  212,  213. 

ealifornicus,  32,  206,  207. 

canicaudus,  32,  205. 

macropus,  33,  211. 

macrourus,  210. 

montanus,  32,  202,  205,  207,  208. 

mordax,  32,  208. 

nanus,  32,  204,  205. 

oregoni,  33,  212. 

pauperrimus,  24,  33,  212,  214. 

pennsylvanicus,  202,  206. 

townsendii,  32,  206,  208,  210. 
Mink,  56,  288,  297,  301,  313,  315. 

western,  33,  293. 
mirus,  Ursus,  34,  324,  329. 
missoulae,  Oreamnos  americanus,  62. 
Mole,  coast,  34,  353. 

Gibbs's,  34,  354. 

Klamath,  34,  351. 

Mazama,  34,  352. 

mountain,  28. 

Scheffer's,  13,  34,  353. 

Townsend's,  34,  349,  353. 
mollipilosus,  Perognathus,  14. 

Perognathus  parvus,  33,  245,  247. 

Sciurus  douglasii,  122. 
mollis,  Citellus  mollis,  32,  152,  154, 157. 

Bpermophilus,  154. 
monochroura,  Neotoma,  174. 
montama,  Arvicola,  202. 
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montanus,  Microtus,  205,  207,  208. 

Microtus  montanus,  32,  202. 

Oreamnos,  61. 

Ovis,  61. 

Zapus  trinotatus,  33,  232,  234. 
monticola,  Perognathus,  244,  247. 

Sorex  vagrans,  34,  365. 
Moose,  56. 

Alaska,  31,  76. 

giant,  76. 

Rocky   Mountain,   31,   77. 
•mordax,  Arvicola,  208. 

Microtus  mordax,  32,  208. 

Mynomes,  208. 
Mount  Hood,  type  locality,  122. 
Mount  Jefferson,  type  locality,  116,  362. 
Mount  Mazama,  type  locality,  192. 
Mountain  beaver,  21,  288,  297. 

brown,  33,   225. 

Pacific,  33,  228. 
Mountain  burrowers,  225. 
Mountain  devil,  299. 
Mountain  goat,  31,  61. 
Mountain  lion,  55,  56,  64,  87,  261,  264, 

321. 
Mountain  sheep,  15,  28,  56,  62,  63,  272, 
278. 

desert,  24. 

rim  rock,  13,  64. 
Mouse,  316. 

brown  scorpion,  177. 

canyon,  Idaho,  32,  186. 

cliff,  silky,  14. 

creeping.    See  Creeping  mouse. 

deer.    See  Deer  mouse. 

gnome,  Oregon,  33,  241. 

grasshopper,   Oregon,   14,   32,   177, 
242. 

harvest.     See  Harvest  mouse. 

house,  32,  169. 

Idaho  canyon,  32,  186. 

jumping.     See  Jumping  mouse. 

kangaroo,  234. 

lemming,  28. 

meadow.    See  Meadow  mouse. 

Oregon  gnome,  33,  241. 

Oregon   grasshopper,    14,    32,    177, 
242. 

pocket.    See  Pocket  mouse. 

pygmy,  24,  33,  214. 

red-backed.     $«?Red-backedmouse. 

scorpion,  brown,  177. 

silky  cliff,  14. 

tree.    See  Tree  mouse. 

western  woods,  182. 

■white-footed.       See     White-footed 
mouse. 

woods,  western,  182. 
Mule  deer,  15,  28,  55,  56,  87,  88. 

Rocky  Mountain,  23,  24,  28,  31,  83. 
muricus,  Arctogale,  292. 

Mustela  cicognanii,  33,  292. 

Putwius,  292. 
Muridae,  167. 
Murie,  O.  J.,  3. 


Mus  alexandrinus,  169. 

musculus,  32,  169. 

norvegicus,  167. 

rattus,  168. 
musculus,  Balaena,  341. 

Mus  musculus,  32,  169. 

Sibbaldus,  341. 
Muskrat,  2,  56,  295. 

Nevada,  33,  217. 

Oregon  coast,  33,  218. 

Rocky  Mountain,  33,  215. 
Mustela  arizonensis,  33,  287,  289,  290. 

caurina,  295. 

cicognanii,  293. 

leptus,  33,  292,  293. 

longicaudus,  288. 

muricus,  33,  292. 

noveboracensis,  290. 

oregonensis,  33,  290,  291. 

oribasus,  288. 

origenes,  297. 

pacifioa,  298. 

saturata,  33,  288,  289. 

streatori,  33,  291,  293. 

washingtoni,  33,  290. 
Mustelidae,  287. 
Myotis  alascensis,  34,  368. 

californicus,  34,  376,  377,  378,  379. 

carissima,  34,  369. 

caurinus,  34,  377. 

chrysonotus,  34,  373. 

evotis,  34,  372,  374. 

interior,  34,  375. 

longicrus,  34,  375. 

lucifugus,  368,  369,  372. 

melanorhinus,  34,  378, 

saturatus,  34,  371,  372. 

sociabilis,  34,  370. 

yumanensis,  372. 

nanus,  Arvicola,  204. 

Microtus  nanus,  32,  204,  205. 

Mynomes,  204. 
Narrows,  type  locality,  239. 
nasicus,  Thomomys  monticola,  33,  255, 

259. 
navigator,  Neosorex,  355. 

Sorex  palustris,  34,  355. 
nebracensis,  Canis,  276. 
neglecta,  Taxidea  ,americana,  305. 

Taxidea  taxus,  34,  305. 
nelsoni,  Cervus  canadensis,  31,  78,  81. 

Ovis,  69. 
Neosorex  navigator,  355. 
Neotoma  apicalis,  173. 

fusca.  32,  171,  173. 

fuscipes,  32,  174. 

monochroura,  174. 

nevadensis,  32,  175,  176. 

occidentalis,  32,  171,  174. 
nereis,  Enhydra  lutris,  34,  302. 

Latfix  lutris,  302. 
Netul  River,  type  locality,  269. 
Neurotrichus  gibbsii,  34,  354. 
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nevadensis,  Bassariscus  astutus,  318. 

Oitellus  elegans,  32,  158. 

Neotoma  lepida,  32,  175,  176. 

Perognathus,  33,  248. 

Thomomys,  15. 

Thoinoinys  townsendii,  33,  250,  252. 

Vulpes  macrotis,  33,  285. 

Zapus,  234. 
Newport,  type  locality,  228. 
niger,  Thomomys,  21,  33,  254,  256. 
nigrescens,  Reithrodotitomys  megalotis, 

189. 
noctivagans,  Lasionycteris,  34,  381. 

Vespertilio,  381. 
nodosa,  Megaptera,  342. 
Nonvolcanic  areas,  6. 
norvegicus,  Mus,  167. 

Rattus,  32,  167. 
notata,  Chincha  occidentalism,  310. 

Mephitis  oceidentalis,  34,  308,  310. 
novacalidoniae,   Canis  familiaris,  280. 
noveboracensis,  Mustela,  290. 
nubilus,  Canis  lycaon,  33,  272,  273,  274. 
nuttallii,  Lepus,  107. 

sylvilagus,  109. 

Sylvilagus  nuttallii,  31,  107. 
Nyeteris  cinerea,  34,  384. 

obliquidens,  Lagenorhynchus,  347. 
obscurus,    Clethrionomys    californieus, 
32,  191,  192. 

Evotomys,  192. 

Sorex  obscurus,  34,  360,  361,  362. 
oceidentalis,  Cervus,  81. 

Mephitis  oceidentalis,  34,  308,  310, 
311. 

Neotoma  cinerea,  32,  171,  174. 
occipitalis,    Fiber   zibethicus,    33,    215, 

218. 
Ochotona,  110,  112. 

brunnescens,  31,  113,  116. 

fumosa,  31,  113,  116. 

jewetti,  31,  113,  114. 

taylori,  31,  112. 
Ochotonidae,  112. 
ochraceus,  Eutamias  amoenus,  32,  133, 

137. 
ochrogenys,  Eutamias  townsendi,  130. 

Eutamias  townsendii,  32,  127,  130. 
ochrourus,  Odocoileus  virginianus,  31, 

90,  91. 
Odocoileus  borealis,  92. 

columbianus,  31,  84,  86. 

leucurus,  31,  89,  92,  93. 

macrotis,  31,  83. 

macrourus,  92. 

ochrourus,  31,  90,  91. 
olympicus,    Phenacomys    intermedius, 

32,  194,  201. 
Onychomys  brevicaudus,  178. 

fuscogriseus,  32,  177. 

torridus,  179. 
Opossum,  Virginia,  34,  393. 
orarius,  Scapanus  orarius,  34,  353,  354. 
Orca,  348. 
Orca  ater,  348. 

rectipinna,  347. 


orca,  Delphinus,  348. 

Orchitis,  348. 
Orcinus  ater,  348. 

orca,  348. 

rectipinna,  347. 
Oreamnos  americanus,  61. 

missoulae,  62. 

montanus,  61. 
oregona,  Antilocapra  americana,  31,  70. 
oregonensis,  Felis  concolor,  33,  261. 

Glaucomys  sabrinus,  32,  163,  164. 

Mustela  xanthogenys,  33,  290,  291. 

Pteronvys,  163. 

Putorius  xanthogenys,  291. 
oregoni,  Arvicola,  212. 

Microtus  oregoni,  33,  212. 
oregonus,  Bassariscus  fiavus,  317. 

Bison  bison,  31,  57. 

Citellus,  32,  149,  152,  159. 

Microdipodops    megacephalus,    33, 
241. 

Spermophilus,  149. 

Thomomys,  21. 

Thomomys  douglasii,  33,  254. 

Zapus   princeps,    33,    232,    234. 
oribasus,  Mustela,  288. 
origenes,  Martes  caurina,  33,  296,  297. 

Mustela  caurina,  297. 
orophilus,  Phenacomys,  200. 
osoyoosensis,  Fiber  zibethicus,  33,  215, 

218. 
Otaria  californiana,  332. 
Otariidae,  330. 
Otter,  56,  219,  223. 

sea.     See  Sea  otter. 

western,  34,  301. 
Ovis  californiana,  31,  63,  64. 

calif  ornianus,  64. 

canadensis,  31,  63,  64,  65. 

montanus,  61. 

nelsoni,  69. 

pacifica,  Aplodontia,  21. 

Aplodontia  rufa,  33,  225,  228. 

Lutra  canadensis,  34,  301. 

Lutra  hudsonica,  301. 

Martes  pennanti,  33,  298. 

Mustela  canadensis,  298. 

Procyon  lotor,  34.  315. 

Procyon,  psora,  315. 
pacificus,  Antrozous  pallidus,  34,  390. 

Castor  canadensis,  33,  218,  222. 

Sorex  pacificus,  34,  363,  364. 

Zapus  trinotatus,  33,  232,  233. 
pallescens,  Corynorhinus  macrotis,  388. 

Corynorhinus   rafinesquii,  34,   387, 
388. 

Lynx  fasciatns,  268. 

Lynx  rufus,  33,  267,  268. 
pallidus,  Antrozous,  390. 
Palmer,  Theodore  S.,  3. 
palmeri,  Atophyrax  bendirii,  358. 

Sorex  bendirii,  34,  S58. 
Panther,  261,  264,  325. 
parvus,  Cricetodipus,  244. 

Perognathus,  14,  249. 

Perognathus  parvus,  33,  244,  247. 
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pauperrima,  Arvicola,  214. 
pauperrimus,    Microtus,    24,    33,    212, 

214. 
Peck,  Morton  E.,  3. 
Pekan,  298. 

pennsylvanicus,  Microtus,  202,  206. 
perimekurus,  Peromyscus,  182. 
Permilia  Lake,  type  locality,  116,  362. 
permiliensis,   Sorex  obscurus,  34,  360, 

362. 
Perodipus  columbianus,   33,   235,   239. 

preblei,  33,  239. 
Perognathus  columbianus,  14,  245,  248. 

lordi,  14,  33,  245,  248. 

mollipilosus,  14,  33,  245,  247. 

monticola,  244. 

nevadensis,  33,  248. 

parvus,  14,  33,  244,  247,  249. 
Peromyscus   arteniisiae,   32,   183,   185. 

crinitus,  32,  186. 

gambelii,  32,  181,  184,  185,  186. 

gilberti,  32,  187,  188,  189. 

perimekurus,  182. 

preblei,  32,  187,  188. 

rubidus,  32,  181,  182. 

sonoriensis,  32,  183,  184. 

truei,  188,  189. 
Phenacomys,  mountain,  32,  200. 

Olympic,  32,  201. 

white-footed,  21,  32,  199. 
Phenacomys  albipes,  32,  199. 

intermedius,  32,  194,  200,  201. 

longicauda,  199. 

longicaudus,  21,  32,  194,  198,  199, 
200. 

olympicus,  32,  194,  201. 

orophilus,  200. 

silvicola,  21,  32,  194,  198. 

silvicolus,  198. 
phenax,  Spilogale,  314. 
Phoca  jubata,  330. 

richardii,  34,  335. 
Phocaena  communis,  349. 

dalli,  349. 

phocoena,  349. 

vomerirW'.  349. 
Phocidae,  335. 
phocoena,  Delphinus,  349. 

Phocaena,  349. 
Phocoenoides  dalli,  349. 
physalus,  Balaena,  339. 

Balaenoptera,  339. 
Physeter  catodon,  343. 

macrocephalus,  343. 
Physeteridae,  343. 
Physiographic  features,  4. 
pictus,  Eutamias  minimus,  32,  137. 

Tamias  minimus,  137. 
Pika,  31,  112. 
Pine  Creek,  head  of,  near  Cornucopia, 

type  locality,  114. 
Pipistrellus  hesperus,  34,  383. 
Plant  cover,  11. 
Plants,  12,  15,  20,  21,  23,  24,  28,  29, 

30,  40,  44,  49',  50,  52. 
Plecotus  townsen&M,  386. 


Pocket  gopher,  14,  20,  21,  268,  278,  288, 
297,  307. 

black,  33,  256. 

brown,  23,  28,  33,  259. 

camas,  33,  225,  249. 

Columbia,  13,  33,  260. 

Dalles,  13,  33,  260. 

Deschutes,  33,  259. 

Douglas's,  33,  254. 

Heller's,  33,  258. 

Humboldt  Bay,  33,  253. 

Mazama,  28,  33,  256. 

Nevada,  33,  252. 

Oregon,  33,  254. 

Townsend's,  33,  251. 

West  coast,  33,  255. 

white-toothed,  12,  33,  252. 
Pocket  mouse,  14,  17,  242. 

Columbian,  248. 

Coues's,  33,  247. 

Nevada,  33,  248. 

northwest,  13,  33,  248. 

Oregon,  33,  244. 
Porcupine,  55,  56,  278. 

yellow-haired,  33,  228. 
Porpoise,  34,  348. 

bay,  349. 

common,  347. 

Dall's,  349. 

harbor,  349. 

northern  right  whale,  346. 

right  whale,  northern,  346. 

striped,  347. 
Portland,  type  locality,  249. 
Preble,  Edward  A.,  3. 
preblei,  Perodipus  microps,  33,  239. 
preblei,  Peromyscus  truei,  32,  187,  188. 
preblei,  Sorex,  34,  367,  368. 
princeps,  Zapus,  234. 
Procyon  excelsus,  34,  315,  316. 

pacifica,  34,  315. 
Procyonidae,  315. 
Prongbuck,  70. 
Pronghorn,  Oregon,  70. 
propinquus,  Eutamias  amoenus,  133. 
Prospect,  type  locality,  192,  233. 
Pteromys  oregonensis,  163. 
Putorius  arizonensis,  287. 

energumenos,  293. 

leptus,  293. 

muricus,   292. 

oregonensis,  291. 

saturatus,  289. 

streatori,  291. 

washingtoni,  290. 

quadratus,  Thomomys,  15. 

Thomomys  quadratus,  33,  254,  260. 

Rabbit,  268,  278,  283,  288,  289,  296,  298, 
299,  307,  316. 
brush.    See  Brush  rabbit, 
cottontail.    See  Cottontail. 
Idaho,  24. 

jack.    See  Jack  rabbit, 
pygmy,  31,  110,  278. 
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Rabbit,  red,  96. 
sage,  110. 

snowshoe,  28,  272,  278. 

Washington,  21. 
Raccoon,  56,  307,  315. 

northwestern,  34,  315. 

Snake  River  Valley,  34,  315,  316. 
raptor,  Bassaris,  317. 

Bassariscus  astutus,  34,  317. 
Rat,  297,  310,  312. 

barn,  167. 

black,  32,  168. 

brown,  167. 

house,  167. 

kangaroo.     See  Kangaroo  rat. 

Norway,  32,  167. 

roof,  32,  169. 

sewer,  167. 

wharf,  167. 

wood.     See  Wood  rat. 
Rattus  alexandrinus,  32,  169. 

norvegicus,  32,  167. 

rattus,  32,  168. 
rattus,  Mus,  168. 

Rattus  rattus,  32,  168. 
rectipinna,  Orca,  347. 

Orcinus,  347. 
Red-backed  mouse,  28. 

British  Columbia,  32,  193. 

California,  21,  32,  191. 

dusky,  32,  192. 

Mazama,  32,  192. 
Red  fox,  28. 

Cascade,  33,  281,  284. 

Rocky  Mountain,  33,  284. 
Reithrodon  longioauda,  190. 

megalotis,  i89. 
Reithrodontomys  longicaudus,  32,  189, 
190. 

megalotis,  32,  189,  190. 

nigreseens,  189. 
Reptiles,  15,  35. 
Rhachianectes  glaucus,  338. 
Rhachianectidae,  338. 
ricJiardii,  Halicyon,  335. 

Phoca  richardii,  34,  335. 
richardsoni,    Sciurus    hudsonicus,    31, 

120,  124,  125. 
richardsonii,  Citellus,  158. 
Ringtail,  12,  34,  317. 
Rockchuck,  159. 

roosevelti,  Cervus  canadensis,  31,  81. 
Rorqual,  348. 

lesser,  340. 

Rudolphi's,  340. 
Roseburg,  type  locality,  314. 
rubidus,  Peromyscus  maniculatus,  32, 
181,  182. 

Peromyscus  oreas,  182. 
rufa,  Anisonyx,  225. 

Aplodontia,  21. 

Aplodontia  rufa,  33,  225,  228. 
Rupicapra  americana,  61. 


Sable,  American,  295. 

sabrinus,    Glaucomys   sabrinus,   165. 


Sage  squirrel,  154. 

gray,  32,  155. 

speckled,  32,  156. 
saturata,  Mustela  longicauda,  33,  288, 

289. 
saturatus,  Callospermophilus  lateralis, 
139. 

Clethrionomys    gapperi,    32,    191, 
193. 

Evotomys  gapperi,  193. 

Myotis  yumanensis,  34,  371,   372, 

Putorius,  289. 
saxatilis,    Spilogale   gracilis,   34,    312, 

314. 
Scalops  townsendii,  349. 
scammonii,  Globicephalus,  346. 
Scapanus  alpinus,  34,  350,  352. 

dilatus,  34,  350,  351. 

latimanus,  351. 

orarius,  34,  353,  354. 

schefferi,  34,  353. 

townsendii,  34,  349,  353. 

truei,  351. 
schefferi,  Scapanus  orarius,  34,  353. 
Sciuridae,  117. 
Sciuro-pterus   bangsi,  165. 

fuliginosus,  164. 

klamathensis,  165. 
Sciurus  albolimbatus,  31,  120  122,  123, 
125. 

californicus,  123. 

cascadensis,  31,  120,  122,  124. 

douglasii,  31,  119,  122. 

griseus,  31,  117. 

lanuginosus,  122. 

mollipilosus,  122. 

richardsoni,  31,  120,  124,  125. 
ScotopMlus  hesperus,  383. 
scrutator,  Eutamdas  minimus,  137. 
Seal,  20,  301,  304,  330,  347. 

fur,  northern,  34,  333. 

hair,  34,  335. 

harbor,  335. 

leopard,  335. 

northern  fur,  34,  333. 

spotted,   335. 
Sea  lion,  20,  304,  347,  348. 

California,  34,  332. 

northern,   330. 

Steller's  34,  330,  333. 
Sea  otter,  20,  34. 

southern,  302. 
senex,   Eutamias   townsendii,   32,   127, 
130,  131. 

Tamias,  131. 
Seton,  type  locality,  256. 
setosus,  Sorex  obscurus,  34,  360,  362. 
shastensis,  Castor  canadensis,  33,  219, 
222. 

Castor  subawratus,  222. 
Sheep,  bighorn.     See  Bighorn. 

lava-bed,  64. 

mountain.    See  Mountain  sheep. 

rimrock,  31,  64,  69. 
Sheldon,  Harry  H.,  3. 
Shelton,  Alfred  C,  3. 
shirasi,  Alces  americana,  31,  77. 
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Shrew,  20. 

Bendire's,  34,  357. 
dusky.     See  Dusky  shrew. 
Merriam's  34,  367. 
mountain,  28. 
Pacific,  34,  363. 
Palmer's,  34,  3.r)7,  358. 
Preble's,  34,  368. 
Rocky  Mountain,  34,  365. 
Rocky  Mountain  water,  34,  355. 
Sierra,  34,  366. 
Siskiyou,  34,  366. 
Trowbridge's,  34,  358. 
vagrant,  34,  364. 

water,   Rocky  Mountain,  34,   355. 

Yaquina,  34,  364. 

Yosemite,  34,  359. 

Sibbaldius  sulfurcus,  341. 

Sibbaldus  musculus,  341. 

sieboldii,  Balaena,  336. 

Eubalaena,  336. 
sierrae,  Martes  caurina,  296. 
silvicola,  Phenacomys,  21,  32,  194,  198. 
silvicolus,  Phenacomys^  198. 
Siskiyou,  Eutamias  townsendii,  32,  127, 

130. 
Sitomys  artemisiae,  185. 

gilberti,  187. 
Siuslaw   River,    near   mouth   of,   type 

locality,  256. 
Skunk,  56,  103,  105,  107. 
California,  34,  308. 
Columbia  Valley,  34,  310. 
Great  Basin,  34,  311. 
hydrophobia,  312,  314. 
Puget  Sound,  34,  310. 
Spotted.     See  Spotted  skunk. 
Snowshoe  hare,  Oregon,  31,  95. 
Rocky  Mountain,  31,  93. 
Washington,  31,  96. 
sociabilis,  Myotis  yumanensis,  34,  370. 
Soil  conditions,  10. 
sonoriensis,  Hesperomys,  184. 

Peromyscus  maniculatus,  32,   183, 
184. 
Sorex  amoenus,  34,  366. 
bairdi,  34,  360,  361,  363. 
bendirii,  34,  357. 
californicus,  366. 
mariposae,  34,  359. 
inerriami,  34,  367. 
monticola,  34,  365. 
navigator,  34,  355. 
obscurus,  34,  360,  361,  362. 
pacificus,  34,  363,  364. 
palmeri,  34,  357,  358. 
perniiliensis,  34,  360',  362. 
preblei,  34,  367,  368. 
setosus,  34,  360,  362. 
trigonirostris,  34,   366. 
trowbridgii,   34,   358. 
vagrans,  34,  364,  366. 
yaquinae,  20,  34,  363,  364. 
Soricidae,  355. 
spectabilis,  Dipodomys,  239. 


Spermophilus  canus,  155. 

douglasii,  144. 

mollis,  154. 

oregonus,  149. 

townsendii,  151. 
Spilogale  latifrons,  34,  312,  314. 

phenax,  314. 

saxatilis,  34,  312,  314. 
spissigrada,   Mephitis  occidentalis,  34, 

308,  310. 
Spotted  skunk,  Great  Basin,  34,   312. 

little,  15. 

Oregon,  34,  314. 
Squirrel,  296,  297,  290. 

antelope,  14,  32,  143. 

black-tailed,  125. 

burrowing,  147. 

calico,  139. 

Cascade,  28,  31,  122. 

digger,  144. 

Douglas's,  21,  31,  119,  124. 

flying.     See  Flying  squirrel. 

gray.     See  Gray  squirrel. 

ground.    See  Ground  squirrel. 

pine,  268,  278. 

Piute,  154. 

Richardson's,  28,  31,  125. 

sage.     See  Sage  squirrel. 

sand,  white-tailed,  143. 

Sierra,  31. 

white-tailed  sand,  143. 
stearnsii,   Grampus,  348. 
stejnegeri,  Mesoplodon,  345. 
stelleri,  Eumetopias,  330. 
Streator,  Clark  P.,  3. 
streatori,  Mustela,  293. 

Mustela  cicognanii,  33,  291. 

Putorius,  291. 
sulfureus,  Sibbaldius,  341. 
Swan  Lake  Valley,  type  locality,  149. 
Swift,   Nevada,   285. 
Sylvilagus  nuttallii,  31,  107,  109. 

ubericolor,  31,  107,  109. 

Talpidae,  349. 
Tamias  amoenus,  133. 

ehrysodeirus,  139. 

cooperi,  129. 

leucurus,  143. 

littoralis,  127. 

luteiventris,  135. 

pietus,  137. 

senex,  131. 

townsendii,  127. 
Taxidea  neglecta,  34,  305. 

taxus,  305. 
taxus,  Taxidea  taxus,  305. 
taylori,  Ochotona  schisticeps,  31,  112. 
The  Dalles,  type  locality,  117,  260. 
Thomomys  atrogriseus,  251. 

bottae,  253. 

bulbivorus,  21,  33,  225,  249,  254. 

columbianus,  15,  33,  254,  260. 

douglasii,  33,  254. 

fuscus,  33,  255,  259. 

helleri,  20,  33,  255,  258. 
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Thomomys  hesperus,  20,  33,  255. 

laticeps,  33,  250,  253. 

leucodon,  33,  250',  252. 

mazama,  33,  255,  256,  258. 

nasicus,  33,  255,  259. 

nevadensis,  15,  33,  250,  252. 

niger,  21,  33,  254,  256. 

oregonus,  21,  33,  254. 

quadratus,    15,    33,    254,    260. 

townsendii,  14,  33,  250,   251,  252. 

walloioa,  259. 
Tillamook,  type  locality,  198,  210,  255. 
Torrey,  Harry  Beal,  3. 
torridus,  Onychomys,  179. 
toivnsendi,  Urocyon  calif  ornicus,  286. 

Urocyon  ciuereoargenteus,  33,  286. 
townsendii,  Arvicola,  206. 

Citellus,  14,  32,  151. 

Corynorhinus  rafinesquii,  34,  386. 

Eutamias,  129,  130. 

Eutamias  townsendii,  32,  127,  130, 
131. 

Geomys,  251. 

Lepus  townsendii,  31,  97. 

Microtus,  32,  206,  208,  210. 

Plecotus,  386. 

Scalops,  349. 

Scapanus,  34,  349,  353. 

Spermophilus,  151. 

Tamias,  127. 

Thomomys,  14. 

Thomomys     townsendii,     33,     250, 
251,  252. 
Tree  mouse,  21. 

dusky,  32,  198. 

red,  32,  194. 
trigonirostiis,   Sorex  ornatus,  34,  366. 
trinitatis,     Callospermophilus     chryso- 

deirus,  32,  139,  142. 
trinotatus,  Zapus,  21. 

Zapus  princeps,  21. 

Zapus  trinotatus,  33,  231,  234. 
trowbridgii,  Sorex  trowbridgii,  34,  358. 
truei,  Peromyscus  truei,  188,  189. 

Scmpanus,  351. 
Tursiops  gillii,  345. 

ubericolor,    Sylvilagus    bachmani,    31, 

107,  109. 
uinta,  Lynx,  269. 

Lynx  rufus,  33,  267. 
Umatilla,  type  locality,  235. 
Urocyon  townsendi,  33,  286. 
UrotricJius  giobsii,  354. 
Ursidae,  319. 
Vrsus  altifrontalis,  321. 

cinnamomum,  319. 

horribilis,  328,  329. 

idahoensis,  34,  324,  328,  329. 

imperator,  329. 

klamathensis,  34,  323,  329. 

luscus,  299. 

mirus,  34,  324,  329. 


vagrans,  Sorex  vagrans,  34,  364,  366. 
Vale,  type  locality,  107,  156. 


velifera,  Balaenoptera,  339. 
versabilis,  Megaptera,  342. 
Vespertila  fuscus,  379. 
Vcspertilio  californicus,  376. 

chrysonotus,  373. 

cinereus,  384. 

evotis,  372. 

lonyicrus,  375. 

melanorhinus,  378. 

noctivagans,  381. 
Vespertilionidae,  368. 
vigilax,  Lepus  calif  ornicus,  99. 
vigilis,  Citellus,  14. 

Citellus  canus,  156. 

Citellus  mollis,  32,   152,   156. 
virginiana,    Didelphis    virginiana,    34, 

393. 
Volcanic  areas,  4. 
Vole,  water,  210,  211. 
vomerina,  Phocaena,  349. 
Vulpes  cascadensis,  33,  281,  284. 

marcrourus,  33,  282,  284. 

nevadensis,  33,  285. 

Walker,  Alexander,  3. 

Walker's  Ranch,  Pleasant  Valley,  type 

locality,  210. 
wallawalla,  Lepus  calif  ornicus,  31,  97, 
100,  101. 

Lepus  texianus,  101. 
loallowa,  Thomomys  quadratus,  259. 
Walrus,  348. 
Wapiti,  Rocky  Mountain,  31,  78. 

Roosevelt's,  31,  81. 
washingtoni,  Mustela,  33,  290. 

Putorius,  290. 
washingtonii,  Lepus,  95. 

Lepus  americanus,  31,  94,  96. 
Water  shrew,  Rocky  Mountain,  34,  355. 
Water  vole,  210,  211. 
Weasel,  56,  297,  301. 

Arizona,  33,  287. 

bridled,  Oregon,  33,  291. 

Cascade,  33,  289. 

least.    See  Least  weasel. 

mountain,  287. 

Oregon    bridled,    33,    291. 

Puget  Sound,  33,  291. 

Washington,  33,  290. 

white,  315. 
Western   Oregon   Mountains,    type   lo- 
cality, 261. 
Whale,  34. 

Atlantic  finback,  339. 

Baird's  beaked.   344. 

beaked,   344,   345. 

blue,  341. 

California  gray,  338. 

common  finback,  339. 

finback,  339,  340. 

finner,   339,  340. 

gray,  California,  338. 

humpback,  Pacific,  342. 

little  piked,  340. 

Pacific  humpback,  342. 

Pacific  right,  336. 

piked,  little,  340. 
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Whale,  Pollack,  340. 

right,  Pacific,  336. 

sardine,  340. 

Sei,  339,  340. 

sharp-headed  finner,  340. 

sperm,  343. 

Stejneger's  beaked,  345. 

sulphur-bottom,  341. 

white,  348. 
White-footed  mouse,  179,  181,  182,  242. 

Gambel's,  23. 

Gilbert's,  32,  187. 

Preble's,  32,  188. 
Whitetail,  89. 

Idaho,  91. 
White-tailed  deer,  56,  84,  87,  91,  98. 

Columbian,  31,  89. 

Oregon,  21. 
Wildcat,  315. 

Wild  Horse  Creek,  type  locality,  241. 
Willamette  River,  type  locality,  Falls 
of,  89. 

Lower  mouth  of,  25  miles  below 
Portland,  127. 
Williamson  River,  18  miles  southeast 
of  Fort  Klamath,  type  locality,  357. 
Wolf,  56,  86,  87,  103,  284,  321,  325. 

black,  272. 

buffalo,  274. 

gray,  272,  273,  274. 

northwestern  timber,  33,  272. 

plains,  33,  274. 


Wolf,  Sycan,  275. 

timber,  northwestern,  33,  272. 
Wolverine,  28,  34,  299. 
Woodchuck,  24,  159, 161,  268,  278,  307. 
Wood  rat,  268,  278,  287,  288,  296,  307, 
313,  319. 

brown-footed,  12. 

bushy-tailed.       See     Bushy-tailed 
wood  rat. 

desert,  14. 

dusky,  21. 

dusky-footed,  32,  174. 

Nevada,  32,  176. 
Woods  mouse,  western,  182. 

Taquina  Bay,  type  locality,  364. 
yaquinae,  Sorex  pacificus,  20,  34,  363, 

364. 
Yellow  head,  139. 
yumanensis,  Myotis,  372. 

Zalophus  californianus,  34,   332. 
Zapodidae,  231. 
Zapus  major,  234. 

montanus,  33,  232,  234. 

nevadensis,  234. 

oregonus,  33,  232,  234. 

pacificus,  33,  232,  233. 

princeps,  234. 

trinotatus,  21,  33,  231,  234. 
Ziphiidae,  344. 
Zones.    See  Life  zones. 
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